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DIDACTIC SESSIONS
Thursday, July 9, 2009
08.00-9.30 a.m.
D01 NOVEL DIAGNOSTIC TARGETS IN GLAUCOMA
INCL ACG + S&F CONS
D01-01 THE VALUE OF CONSENSUS AND LEVELS OF
EVIDENCE IN DIAGNOSTIC PRACTICE
P. Sample
La Jolla, USA
Objective: At the end of this session, the attendees will understand the various levels of scientific evidence, what findings are supported by sound evidence for each topic, what
is the level of the evidence, and what is still not well understood or adequately documented. This information can
improve the clinical management of glaucoma and the development of clinical trials. In addition, it will highlight new
areas of research needed to address areas where a lack of
good evidence and consensus persist.
Description: Using an evidenced-based approach this session will present our current knowledge of novel functional
and structural measures used for the diagnosis and classification of primary open angle glaucoma and the angle-closure glaucomas. The relationship of function to structure in
these disorders along with the epidemiological, demographic, clinical, and genetic findings associated with our understanding of these debilitating eye diseases will be presented.
Areas where consensus has been reached among experts
through the series of consensus meetings sponsored by
the World Glaucoma Association will be summarized. Areas
where consensus has not been reached and more research
is needed will also be presented.
D01-02 FUNCTIONAL MEASURES OF GLAUCOMA
E.M Blumenthal
Jerusalem, Israel
D01-03 STRUCTURAL MEASURES OF GLAUCOMA
M.S. Kook
Seoul, Korea
Description: Optic disc and nerve fiber layer (NFL) damages in glaucoma have traditionally been assessed by clinical examination and stereoscopic photographs of the optic
nerve and NFL photography. As it is well accepted in glaucoma practice that 20-40 % of optic nerve axons can be
lost before irreversible visual field defects are observed in
standardized white-on-white automated perimetry, careful
observation of the optic nerve head and NFL for glaucomatous structural change is important in the early detection and
prevention of glaucomatous optic neuropathy. Several instruments now attempt to measure the NFL thickness quantitatively since objective and accurate method of quantifying
NFL thickness would enhance our detection and monitoring
of this disease following treatment. Scanning laser polarimetry, confocal scanning laser ophthalmoscopy, time-domain
optical coherence tomography, and spectral domain optical
coherence tomography have been reported to be capable of

producing objective and reproducible measures of NFL thickness, although limitations associated with each technology do
exist. Although experiments with animal model have shown
good histopathologic correlation with NFL thickness, variability regarding the ability of each instrument to discriminate between normal and glaucomatous eyes have been reported,
particularly in the early stage of glaucoma. These conflicting
data may be due to differences in the study design by different investigators, severity of the disease and characteristics
of the study population, and innate differences in measurement technology among various imaging devices. It is also
unfortunate that there is a relative lack of evidence-based
reports on strength and limitations associated with various
types of structural measures in the detection of glaucoma
onset and progression. The goal of my presentation will be
to show the novel approaches that are available currently
in glaucoma detection within the context of the evidencedbased findings and also highlight future areas of research
needed to address where there is a lack of good evidence
and consensus for clinicians to apply clinically.
D01-04 THE RELATIONSHIP OF STRUCTURE AND FUNCTION IN GLAUCOMA
M.T. Nicolela
Halifax, Nova Scotia, Canada
Description: During my presentation, I will review the relationship of structure and function in glaucoma, particularly
the relevant points for glaucoma diagnosis and monitoring
the disease. The most relevant studies in this area will be
discussed, with emphasis to clinically applicable concepts.
At the end of the presentation, my goal is to ensure that the
participants have a clear idea of the complex relationship of
structure and function in glaucoma.
D01-05 EPIDEMIOLOGY AND CLASSIFICATION OF ANGLE-CLOSURE GLAUCOMA
E.M. Hoffman
Mainz, Germany
Objective: Attendees will understand how big the problem
of ACG is worldwide. The need for a standardised definition
of glaucoma resulted in the drawing up of the ISGEO classification for use in epidemiological surveys conducted in different populations. Ritch’s classification of mechanisms of
angle closure works from the anterior to posterior through
the structures involved in angle closure. This classification
is supported by ultrasound biomicroscopy imaging which illustrates the contribution of the iris, ciliary body, lens and
structures posterior to the lens in cross-section.
Description: A brief presentation of the epidemiology and
classification of angle closure glaucoma (ACG). Prevalence
data worldwide and especially data from asia will be shown.
The paper will furthermore present the nature and mechanisms of angle closure glaucoma. The classification of angle closure glaucoma is presented. The ISGEO (International
Society of Geographic and Epidemiologic Ophthalmology)
classification of glaucoma for epidemiological research will
be explained as well as the 4-point classification by mechanism according to R. Ritch.
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D01-06 DETECTION OF PRIMARY ANGLE CLOSURE AND
ANGLE-CLOSURE GLAUCOMA
D. Friedman
Baltimore, USA
Objective: At the end of this lecture, the attendees will understand the various levels of scientific evidence, what findings are supported by sound evidence, what is the level of
the evidence, and what is still not well understood or adequately documented. This information can improve the approach to detecting angle-closure glaucoma. In addition, it
will highlight new areas of research.
Description: Using an evidenced-based approach this lecture will present our current knowledge of the detection of
primary angle closure glaucoma. Areas where consensus
has not been reached and more research is needed will
also be presented.
D01-07 THE GENETICS OF GLAUCOMA
S. Chakrabarthi
Hyderabad, India
Objective: At the end of this session, the attendees will understand the various levels of scientific evidence, what findings are supported by sound evidence for each topic, what
is the level of the evidence, and what is still not well understood or adequately documented. This information can
improve the clinical management of glaucoma and the development of clinical trials. In addition, it will highlight new
areas of research needed to address areas where a lack of
good evidence and consensus persist.
Description: Using an evidenced-based approach this session will present our current knowledge of novel functional
and structural measures used for the diagnosis and classification of primary open-angle glaucoma and the angle-closure glaucomas. The relationship of function to structure in
these disorders along with the epidemiological, demographic, clinical, and genetic findings associated with our understanding of these debilitating eye diseases will be presented.
Areas where consensus has been reached among experts
through the series of consensus meetings sponsored by
the World Glaucoma Association will be summarized. Areas
where consensus has not been reached and more research
is needed will also be presented.
D01-08 DIAGNOSIS OF GLAUCOMA: CONSENSUS
H.G. Lemij
Rotterdam, The Netherlands
Description: In 2003, the World Glaucoma Association put
together a consensus meeting on the diagnosis of glaucoma and the role of structural and functional measurements
in reaching a diagnosis. The results of that meeting will be
summarized.
D02 NOVEL IMAGING TECHNOLOGY ADVANCES
D02-01 LONGITUDINAL EVALUATION OF RETINAL GANGLION CELL DAMAGE WITH BLUE-LIGHT CONFOCAL
SCANNING LASER OPHTHALMOSCOPE
C.K.S. Leung
Hong Kong, People’s Republic of China
Description: A number of experimental models to visualize retinal ganglion cells (RGCs) in vivo have been recent-

ly described. With retrograde injection of fluorescent tracers
into the superior colliculus, lateral geniculate body, or optic nerve, RGCs can be detected in vivo with confocal laser
scanning microscopy, fluorescent microscopy, or confocal
scanning laser ophthalmoscopy. An ideal experimental model for evaluation of RGC damage should be non-invasive
and reproducible. The introduction of a strain of transgenic mice that express fluorescent proteins under the control
of Thy-1 promoter sequence has offered a non-invasive approach to image RGCs. Long term serial monitoring of RGCs
over a year has been shown possible with this technique.
In-vivo imaging of RGCs could provide crucial information
to investigating the mechanisms of neurodegenerative diseases and evaluating the treatment response of neuroprotective agents.
D02-02 NOVEL GLAUCOMA IMAGING DIAGNOSTICS
J. Schuman
Pittsburgh, USA
D02-03 ADVANCES IN IMAGING NEUROPROTECTION
IN VIVO
M.F. Cordeiro
London, UK
Objective: To provide a review of current and future imaging
technologies and their application to neuroprotection.
Description: Currently, lowering IOP remains the only clinical therapy available in the treatment of glaucoma, despite
the evidence that vision loss can continue in the presence
of ‘significant’ IOP reduction. Neuroprotection has been increasingly recognized as an important alternative treatment
approach, but its emergence has also highlighted the need
for both better defined end-points in clinical glaucoma research, as well as earlier and better detection and measures
of progression. This could have been a factor in the recent
memantine trial. A recent FDA/NEI meeting on end-points in
glaucoma emphasized the need for new measurements. As
the RGC is the primary injured neuron in this disease, it would
seem logical that any modality that could directly measure
RGC dysfunction and disease would be ideal. Perhaps the
greatest changes that we have encountered recently are in
the field of imaging technologies, which have only relatively
recently been applied to the eye. Advances in this area have
allowed unprecedented in vivo access to the retinal layers,
using many different properties of light to differentiate cellular structures. Over the next few years, developments in
therapy & diagnostic methodologies, based on imaging, offer great potential in glaucoma.
D02-04 OPTOPHYSIOLOGY: FUNCTIONAL IMAGING OF
THE RETINA WITH OCT
W. Drexler
D02-05 ULTRAHIGH SPEED AND RESOLUTION OPTICAL
COHERENCE TOMOGRAPHY
James G. Fujimoto
Cambridge, USA
Description: Optical coherence tomography (OCT) enables
real-time imaging of retinal pathology with resolutions that
were previously impossible to obtain in vivo. Recently, advances in OCT technology known as spectral / Fourier domain detection enable dramatic improvements in imaging
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speed. Commercial OCT instruments can now image at >
25,000 axial scans per second, ~ 50-100x faster than previous OCT systems, with resolutions of 5-7 um. Spectral /
Fourier domain OCT has powerful advantages, including the
ability to acquire high definition images with improved image quality, preservation of true retinal topography and improved retinal coverage. 3D-OCT data sets can be acquired
and displayed analogous to MR imaging. OCT fundus images can be generated by axially summing 3D-OCT data,
enabling precise and reproducible registration of cross-sectional OCT images to fundus features. Image data can be
segmented to quantify retinal layer thickness and create topographic maps. Advances in OCT technology also enable ultrahigh resolution imaging with axial resolutions as fine as ~
2-3 um in research prototype systems. The improved resolution, combined with the ability to more reproducibly register
OCT data sets to fundus features promises to improve reproducibility and sensitivity of morphometric measurements.
Ultrahigh resolution OCT also enables imaging small animal
models, such as the rat or transgenic mouse. The ability to
non-invasively and reproducibly measure changes in retinal
pathology in small animals over time promises to improve
the efficiency of drug discovery and assessment. Functional
OCT techniques are also being developed which may provide integrated structural and functional imaging. The newest research technology using frequency swept lasers for
swept source OCT or new high speed cameras for spectral domain OCT achieves even faster imaging speeds of >
200,000 axial scans per second, 500 x faster then previously technology. These technologies can acquire comprehensive volumetric OCT data sets with minimal motion artifacts.
These advances promise to enable new research applications as well as enhance clinical ophthalmology.
D02-06 DETECTING GLAUCOMA PROGRESSION WITH
OCT, CSLO AND SLP – TODAY AND TOMORROW
D.S. Greenfield
Miami, USA
Description: After two decades of validating imaging technologies, particularly for diagnosis, their use for detection of
progression is at the verge of being implemented into clinical practice. Statistical methods for evaluating glaucomatous visual field progression have evolved considerably, yet
criteria for defining progression remains inconsistent in the
absence of established standards. Similar challenges exist
with assessment of structural change. Imaging may serve as
a useful adjunct to optic disc photography to provide complementary information that may facilitate progression detection using rate-based changes over time since the output
data is quantitative, and highly reproducible at all stages of
the glaucoma continuum. Still, there are few reported studies of imaging for glaucoma progression detection. It will
be necessary to have long follow-up intervals to determine
if the changes identified using only structural technologies
predict the subsequent development of visual field progression. Other limitations exist. The costs of replacing older
technologies with improved ones has been detrimental to
their gaining widespread acceptance. For example, although
Fourier-domain optical coherence tomography (OCT) offers
higher speed and resolution as compared with time-domain
OCT, along with the ability to perform three-dimensional imaging of posterior segment structures, it is not backwards
compatible with previously collected data and change detec-

tion software does not exist. Longitudinal studies are needed
to validate the use of imaging for detection of glaucoma progression. Further, image quality that is dependent on operator skill, patient-related factors such as pupil diameter and
media clarity, and instrument dependent variables all still
need to be addressed. In the final analysis, imaging may
falsely identify glaucoma and its progression or fail to detect glaucomatous progression. Thus, clinicians should not
make clinical decisions based solely on the results of one
single test or technology.
D03 TRANSLATIONAL SCIENCE
D03-01 INTRODUCTION
K.R.G. Martin
Cambridge, UK
Description: A key challenge in glaucoma research is translating advances in the laboratory into new diagnostic and
treatment approaches. In this session, we will explore some
of the most promising new techniques which have potential
to help us better understand the pathogenesis of glaucoma
in order to develop new therapies.
D03-02 IDENTIFYING PRESSURE RESPONDING GENES
IN THE HUMAN TRABECULAR MESHWORK
T. Borras
Chapel Hill, USA
Description: Mechanical insults to cells trigger a number
of responses which are governed by the differential expression of their genes. Elevated intraocular pressure (IOP), the
major risk factor for glaucoma, is produced when the trabecular meshwork (TM) exerts an increased resistance to the
flow of the aqueous humor exiting the eye. To understand,
and potentially treat high IOP it is essential to first study the
molecular response to pressure of the TM genes. Our laboratory has developed a strategy which allows identification
of individual pressure-responding genes. Eye pairs from human post-mortem donors are perfused in an organ culture
setting that preserves the intact TM. One eye is maintained
at physiological pressure, while the paired, contralateral eye
is subjected to a high IOP insult by means of a computerized
perfusion system. At the end the experiment, the transcriptome of the TMs of the normal and high pressure eyes are
compared using GeneChip global expression profiles and
TM-focused TaqMan arrays. Because comparisons occur
between two tissues from the same individual, the results
are not confounded by different genetic backgrounds. Using
eyes from the same individual validates the comparison and
allows studying individual differences. Applying this strategy
has led us to the identification of a panel of human genes
termed: molecular signature of pressure response. Among
these genes, we have identified general and individual responders, whose expression was altered in either most, or
just in a few individuals. Relevant general responders included matrix metalloproteinase 1 (MMP1) and angiopoietin-like 7 (ANGPTL7) while individual responders included
the stress protein alphaB-crystallin and endothelial adhesion
molecule 1 (ELAM1), a marker for glaucoma. The identification of pressure-responding genes with an individual component might help to understand the different response to
pressure observed in the clinic and aid to elucidate mechanisms for the control of elevated IOP.
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D03-03 STRUCTURAL AND FUNCTIONAL TESTING
J.G. Crowston
Melbourne, Australia
Description: A large number of retinal ganglion cells and
their axons need to die before current clinical tests of optic nerve structure and function are able to reliably detect
glaucoma progression in clinical practice. Recent advances
in optic nerve imaging and function assessment in experimental animal models point to alternative endpoints, which
may provide information on the state of optic nerve health.
Translation of such technologies into clinical practice stands
to have a significant impact on our ability to detect glaucoma
progression and assess the impact of treatment.

tors that contribute to IOP. These include aqueous humor
flow rate, outflow facility, episcleral venous pressure, and
uveoscleral outflow. Aqueous humor flow rate is measured
using anterior segment fluorophotometry; outflow facility is
measured using tonography; and episcleral venous pressure is measured using venomanometry. Uveoscleral outflow
cannot be measured non-invasively. However, characterization of the aqueous humor dynamics state can be obtained
through measurement of IOP and the other three variables.
This allows calculation of uveoscleral outflow, providing a
complete assessment of the aqueous dynamics state. Recent improvements in the measurement techniques may improve reliability.

D03-04 MECHANISMS OF UVEOSCLERAL OUTFLOW
REGULATION
J. Lindsey
La Jolla, USA

D03-07 CHALLENGES: REWIRING THE EYE TO THE
BRAIN IN GLAUCOMA
Y. Yücel
Toronto, Canada

Description: Uveoscleral outflow is one of the two major
aqueous humor outflow pathways. It accounts for about half
of total aqeuous humor outflow in healthy young eyes and is
reduced with normal aging. Recent advances have clarified
the mechanism of uveoscleral outflow regulation as well as
its contributions to the health of various ocular tissues.
Discussion topics will include: 1. New clinical and basic insights into uveoscleral outflow contributions to intraocular
pressure; 2. New understanding regarding aqueous humor
protein targeting including the partitioning of aqueous humor
proteins for different drainage routes according to molecular
weight; 3. Drug effects on uveoscleral and conventional outflow tissues; 4. The significance of lymphatic contributions to
the distal portion of the uveoscleral outflow drainage.

Neuropathological and clinical studies in glaucoma have established that the disease extends from the retinal ganglion cells in the eye to involve visual pathways in the brain,
including the optic nerve, optic chiasm, optic tract, lateral
geniculate nucleus, optic radiations and visual cortex. Most
retinal ganglion cells (RGCs) terminate in the lateral geniculate nucleus (LGN) of the brain. RGC injury can cause glial
scar hostile to re-growth along the optic nerve and tract, and
trigger degenerative changes in target LGN neurons. There
is compelling evidence that glaucoma therapies should target RGCs in the eye, and also promote core connections
in the brain.
Objectives are to discuss the opportunities and challenges
related to anatomic and functional rewiring in the visual system in the context of glaucoma.

D03-05 GLAUCOMA MODELS: OF MICE AND MEN
H. Quigley
Baltimore, USA
Description: Studies of the cause of blindness from glaucoma and its therapy have benefited by the development of
both spontaneous and induced models of the disease in animals. We have confirmed the structure–function relationship
in humans by studies in monkeys, as well as improving understanding of axonal transport blockade and the site of injury to axons in models of monkeys, dogs, rats and mice.
Despite some differences in eye size and composition, mice
undergo damage to retinal ganglion cells in a similar manner
to humans and the powerful transgenic technologies can now
be harnessed to ask and answer important questions.
D03-06 MEASUREMENT OF AQUEOUS DYNAMICS IN
HUMANS
A. Sit
La Jolla, USA
Objectives: 1. To understand the fluid dynamics of IOP. 2.
To understand the methods of measuring aqueous humor
dynamics in humans.
Description: Aqueous humor dynamics involves the study
of the fluid dynamics influencing intraocular pressure (IOP).
Understanding aqueous humor dynamics is critical to understanding the pathogenesis of glaucoma as well as the
mechanisms of action of glaucoma therapies. The modified
Goldmann equation relates the various fluid dynamics fac-

D03-08 CONCLUSIONS
R. Weinreb
La Jolla, USA

10.00-11.30 a.m.
D04 GLAUCOMA PROGRESSION I
D04-03 HOW MANY PARTICIPANTS WITH PRIMARY OPTIC DISC ENDPOINTS DEVELOP VISUAL FIELD LOSS?
M.A. Kass, M.E. Gordon, J.A. Beiser, O.H.T.S Group
Washington University School of Medicine, St. Louis, USA
Objective: To determine the incidence of glaucomatous visual
field loss subsequent to a primary optic disc endpoint.
Design: Retrospective analysis of data from randomized clinical trial.
Participants: One hundred fifty-five participants in OHTS who
developed POAG in one or both eyes prior to June 2002 or
prior to reconsent, 47 in the medication group and 108 in the
observation group.
Method of testing: Masked centralized readings of Humphrey visual fields completed every 6 months and of stereo
optic disc photographs completed every 12 months.
Main outcome measure: An incident case of POAG required
3 consecutive abnormal visual fields or 2 consecutive stereophotographs showing progression. A masked Endpoint
Committee reviewed all eyes with reproducible changes and
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determined whether the change could be attributed to glaucoma.
Results: The initial POAG endpoint was optic disc progression in 84 participants, a visual field abnormality in 59 participants, and 12 participants developed both simultaneously.
After development of POAG, all participants in the observation group initiated ocular hypotensive treatment. Participants
in the medication group continued treatment. The participants
who developed POAG were followed an additional 5.0 years.
During that time, 32 of 84 (38%) participants with an initial
optic disc endpoint developed reproducible glaucomatous visual field loss; and 29 of 59 (49%) participants with an initial
visual field endpoint developed a reproducible glaucomatous
optic disc endpoint. Participants in the original observation
group were more likely to develop the second POAG endpoint in the same eye than were participants in the original
medication group.
Conclusion: Despite medical treatment, a substantial proportion of eyes in which glaucomatous damage is initially
detected by either disc progression or visual field abnormality subsequently develop reproducible damage in the other modality.
References:
1. Johnson CA, Sample PA, Zangwill LM, et al. Structure
and function evaluation (SAFE): II. Comparison of optic disc
and visual field characteristics. Am J Ophthalmol 2003; 135:
148-154. 2. Kass MA, Heuer DK, Higginbotham EJ, et al.
The Ocular Hypertension Treatment Study: a randomized trial determines that topical ocular hypotensive medication delays or prevents the onset of primary open-angle glaucoma.
Arch Ophthalmol 2002; 120: 701-713; discussion 829-830.
3. Schwartz B, Takamoto T, Martin J. Increased rate of visual field loss associated with larger initial visual field threshold values on follow-up of open-angle glaucoma. J Glaucoma
2004; 13: 120-129. 4. Sommer A, Katz J, Quigley HA, et al.
Cinically detectable nerve fiber atrophy precedes the onset of
glaucomatous field loss. Arch Ophthalmol 1991; 109: 77-83. 5.
Strouthidis NG, Scott A, Peter NM, Garway-Heath DF. Optic
disc and visual field progression in ocular hypertensive subjects: detection rates, specificity, and agreement. Invest Ophthalmol Vis Sci 2006; 47: 2904-2910. 6. Zangwill LM, Weinreb
RN, Beiser JA, et al. Baseline topographic optic disc measurements are associated with the development of primary
open-angle glaucoma: the Confocal Scanning Laser Ophthalmoscopy Ancillary Study to the Ocular Hypertension Treatment Study. Arch Ophthalmol 2005; 123: 1188-1197.
D04-04 BETA-ZONE PARAPAPILLARY ATROPHY, DISC
HEMORRHAGE, AND VISUAL FIELD PROGRESSION
C.G.V. de Moraes1, C.C. Teng1, T.S. Prata1, C. Tello1, R. Ritch1,
J.M. Liebmann2
1
Einhorn Clinical Research Center, New York Eye and Ear Infirmary, New York, USA, 2New York University School of Medicine, New York, USA
Purpose: Beta-zone parapapillary atrophy (PPA) and disc
hemorrhage (DH) are known risk factors for glaucoma progression and have been described as closely associated
features of the disease. We compared their relative role in
predicting glaucoma progression.
Design: Retrospective cohort.
Participants: Subjects from the Glaucoma Progression Study

(GAPS, n = 43,660, total number of VF = 132,512) with glaucomatous optic neuropathy and repeatable VF loss, ≥ 9 VF
SITA-Standard VF examinations, Heidelberg Retinal Tomograph II (HRT) examination, optic disc photographs, and <
6 D myopia.
Methods: All disc photos were reviewed by masked investigators searching for presence of DH and beta-zone PPA.
Beta-zone PPA was defined as a region of chorioretinal atrophy with visible sclera and choroidal vessels adjacent to
the optic disc. The contour of the optic nerve and beta-zone
PPA were marked on the HRT image by an observer masked
to the VF data. A DH was defined as a splinter-like or flameshaped hemorrhage on or within the RNFL or neuroretinal
rim. If peripheral to the disc margin, it needed to be contiguous with the beta-zone PPA when this feature was present.
VF progression was determined by automated pointwise linear regression analysis.
Main outcome measures: Cox proportional hazard ratios
were calculated in univariate and multivariate models to determine the role of each variable on VF progression. Variables evaluated were age, CCT, baseline MD, baseline IOP,
disc area, rim area, rim area/disc area ratio, presence of beta-zone PPA, beta-zone PPA area, beta-zone PPA area/disc
area ratio, and presence of DH.
Results: We enrolled 245 eyes of 245 patients. Mean age was
69.6 ± 12.3 years. Mean follow-up was 4.9 ± 1.4 years and the
mean number of VFs after the HRT was 9.3 ± 2.7. Beta-zone
PPA was present in 146 eyes (65%) and at least one DH in 41
(16%) eyes. Thirty-two (78%) of the DH eyes had beta-zone
PPA. In the univariate model the following variables were significant: baseline IOP (HR: 1.07, p < 0.01), CCT < 525 μm (HR:
1.50, p = 0.01), presence of PPA (HR: 2.26, p < 0.01), and
presence of DH (HR: 1.63, ≤ 0.01). In the multivariate model
baseline IOP (HR: 1.09, p < 0.01) and presence of beta-zone
PPA (HR: 2.42, p < 0.01) remained significant.
Conclusions: We confirmed the role of high IOP, thin cornea,
presence of beta-zone PPA, and DH as predictors of VF progression. Beta-zone PPA connotes a relatively worse prognosis than presence of DH, regardless of the baseline structural
and functional damage. Beta-zone PPA and DH are usually associated, even though the latter are transitory and often
missed during clinical examination, which might help explain
why presence of DH lost significance in the multivariate model. An increased susceptibility of the optic nerve head complex
(optic nerve head, retinal nerve fiber layer, and parapillary retina) likely links these two features. Being a more stable and
easily recognizable sign of glaucoma, greater attention should
be given to the presence of beta-zone PPA during clinical examination and risk assessment.
D04-05 EVALUATION OF GLAUCOMA PROGRESSION
BY MEASURING THE RATE OF CHANGE OF RETINAL
NERVE FIBER LAYER THICKNESS
C. Leung1, R.N. Weinreb2, D. Lam3
1
The Chinese University of Hong Kong, Hong Kong, People’s
Republic of China, 2UCSD, La Jolla, USA, 3CUHK, Hong Kong,
People’s Republic of China
Purpose: To evaluate progression with retinal nerve fiber
layer thickness (RNFLT) measurements obtained with OCT
and to measure the rate of change of RNFLT in glaucoma
patients.
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Design: Retrospective longitudinal study.
Participants: Seventy-two eyes from 41 glaucoma patients
followed within a period of 5 years.
Main outcome measure: Rate of change of average and
clock hour RNFL thicknesses.
Methods: All eyes had at least 4 serial RNFL measurements
obtained with the Stratus OCT, and with the first and last measurements separated by at least 3 years. Visual field (VF) was
performed with Humphrey VF analyzer at the same visits of
RNFL imaging. Serial average and clock hour RNFLT were
analyzed with a trend-based algorithm Guided Progression
Analysis (GPA), which is a linear regression between RNFLT and age. VF progression was analyzed with linear regression between MD and age. Specificity was estimated by
the proportion of eyes with significant improvement. Regression analysis was performed to investigate the relationship
between age, refraction, baseline RNFL thickness and the
rate of change of average RNFLT.
Results: A total of 586 OCT scan visits were included and the
median number of OCT scans for each eye was 9.5. GPA (average RNFLT) detected more eyes (19 eyes) with progression
compared with trend analysis with visual field MD (12 eyes) at
specificity of 95%-99%. The rate of average RNFLT progression ranged between -1.1 and -15.4 μm/year. The agreement
between progression by GPA (average RNFLT) and VF MD
was poor. Seven o’clock, which corresponds to the inferotemporal sector, was the most frequent location that showed a
significant trend of progression. Baseline RNFL thickness was
positively correlated with the rate of RNFL reduction.
Conclusions: GPA offers a new approach to analyze localized and diffuse loss of RNFLT. The rate of RNFLT reduction
was variable among glaucoma patients with a higher rate of
reduction in patients with a higher baseline RNFLT value.
References:
1. Wollstein G, Schuman JS, Price LL, et al. Optical coherence
tomography longitudinal evaluation of retinal nerve fiber layer
thickness in glaucoma. Arch Ophthalmol 2005; 123: 464-470.
2. Leung CK, Cheung CY, Lin D, et al. Longitudinal variability of optic disc and retinal nerve fiber layer measurements.
Invest Ophthalmol Vis Sci 2008; 49: 4886-4892. 3. Artes PH,
Chauhan BC. Longitudinal changes in the visual field and optic disc in glaucoma. Prog Retin Eye Res 2005; 24: 333-354.
4. Strouthidis NG, Scott A, Peter NM, et al. Optic disc and
visual field progression in ocular hypertensive subjects: detection rates, specificity, and agreement. Invest Ophthalmol
Vis Sci 2006; 47: 2904-2910. 5. Budenz DL, Anderson DR,
Varma R, et al. Determinants of normal retinal nerve fiber
layer thickness measured by Stratus OCT. Ophthalmology
2007; 114: 1046-1052.
D04.1 STRUCTURE AND FUNCTIONAL PARAMETERS
THAT PREDICT PROGRESSION
D04.1-03 PREDICTION OF GLAUCOMA PROGRESSION
USING GDX AND OCT
D.S. Greenfield
Miami, USA
Description: Established risk factors for the progression of
ocular hypertension to glaucoma include increased age, intraocular pressure, cup-disc ratio, optic disc hemorrhage, and
reduced central corneal thickness. The Confocal Scanning
Laser Ophthalmoscopy (CSLO) ancillary study to the Ocular Hypertension Treatment Study (OHTS) was the first evi-

denced-based validation for a glaucoma imaging technology
and provided evidence that when the optic disc and standard
visual field is normal, certain optic disc features obtained using baseline HRT imaging are predictive of the development
of the development of primary open-angle glaucoma in patients with OHT. In the multivariate analysis, an abnormal
global, nasal inferior, and temporal inferior MRA classification increased the risk of POAG by 3.4-, 4.2-, and 5.8-fold,
respectively. Similar studies have been published using GDx
and Stratus OCT. Mohammadi and colleagues prospectively studied 160 glaucoma suspects for a median of approximately 3 years and multivariate models adjusted for age, IOP,
and central corneal thickness demonstrated that the following GDx parameters were significant predictors of VF conversion: inferior ratio, ellipse modulation, and UCSD linear
discriminant function. Lalezary and colleagues studied 116
eyes prospectively enrolled in the Diagnostic Innovations in
Glaucoma Study (DIGS) and reported that baseline RNFL
thinning using Stratus OCT is predictive of future glaucomatous change in glaucoma suspects. Multivariate analysis adjusted for age, IOP, CCT, and SAP pattern standard deviation
(PSD), 10-μm thinner baseline RNFL measurements in the
average, superior and inferior quadrants on OCT were significant predictors of the development of glaucoma progression (hazard ratio [95% CI] 1.51 [1.11-2.12], 1.57 [1.17-2.18],
and 1.49 [1.19-1.91], respectively). Although presently unavailable, predictive models of global risk assessment will
undoubtedly evolve that incorporate structural assessments
of the optic disc and RNFL in patients with established glaucomatous optic neuropathy and visual field loss.
D04.1- 04 SELECTIVE TESTS OF FUNCTION (FDT,SWAP)
THAT PREDICT PROGRESSION
Ch.A. Johnson
Portland, USA
Objective: At the end of this lecture, the attendees will understand the various levels of scientific evidence, what findings are supported by sound evidence, what is the level of
the evidence, and what is still not well understood or adequately documented. This information can improve the approach to detecting angle closure glaucoma. In addition, it
will highlight new areas of research.
Description: Using an evidenced-based approach this lecture will present our current knowledge of the detection of
primary angle closure glaucoma. Areas where consensus
has not been reached and more research is needed will
also be presented.
D04.1-05 DISC HEMORRHAGE AND RETINAL NERVE FIBER LAYER DEFECT IN NORMAL-TENSION GLAUCOMA
Kazuhisa Sugiyama
Kanazawa, Japan
Description: Disc hemorrhage (DH) has been reported to
be a significant negative prognostic factor in patients with
normal-tension glaucoma (NTG) and may be a sign of progressive damage of the retinal nerve fiber layer, leading to
deterioration of the visual field. We investigated the difference in clinical characteristics between the cases with enlarged retinal nerve fiber layer defect (RNFLD) and stable
RNFLD in NTG. We examined the RNFLD using red-free
fundus photographs, measured the angle of RNFLD and divided into two groups; one is the enlarged RNFLD cases
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which RNFLD enlarged more than 2 degrees and the other
is the non-enlarged RNFLD cases, and compared the incidence of DH, visual field loss progression.
We detected the enlargement of RNFLD in 36 of 80 eyes
in NTG patients. DH was found in 25 (69.4%) of 36 eyes in
the enlarged RNFLD group and in 2 (4.5%) of 44 eyes in the
stable RNFLD group. The difference was statistically significant (P < 0.0001, χ² test). All of 8 eyes exhibited recurrent
DH enlarged RNFLD. In 32 eyes (88.9%) of 36 eyes of the
enlarged RNFLD group, RNFLD enlarged toward the fovea.
Of 37 disc hemorrhages, 30 (81.1%) were coincident in location with RNFLD. DHs located apart from RNFLD were
excluded, RNFLD enlarged in the direction of DH in 23 DH
(79.3%) of 29 DH. The cumulative probability of progression
of visual field loss was significantly greater in patients with
the enlarged RNFLD group than in patients with the stable
RNFLD group.
The enlargement of RNFLD seems to be closely associated with DH occurrence and the progression of visual field
loss.
D04.1-06 HRT
L. Zangwill
La Jolla, USA
Objective: To review the evidence for using the Heidelberg Retina Tomograph (HRT) for: 1. Detecting glaucomatous change over time; 2. Prediction of future glaucomatous
changes.
Description: Quantitative methods that facilitate longitudinal analysis of HRT topographic information are continuously changing. Currently, the automated analyses available for
detecting change over time include the topographic change
analysis (TCA) and the detection of change in normalized
stereometric parameters. This presentation will review the
strengths and limitations of these and newer methods for
HRT change detection including Statistical Image Mapping
(SIM) and Proportional Orthogonal Decomposition (POD).
Barriers to progression detection such as variability, frequency of testing and image quality will also be discussed. In addition, the evidence for using HRT stereometric parameters
in multivariate risk models for the development of glaucoma
in ocular hypertensive patients will be reviewed.
D04.2 DETECTING AND ESTABLISHING RATES OF
GLAUCOMA FUNCTIONAL PROGRESSION
A. Heijl (chair), D. Garway Heath, B. Bengtsson
Objective: To discuss tools for perimetric progression analysis.
Description: Glaucoma treatment aims at maintaining patient’s visual function and related quality of life. Therefore
it is suitable to measure visual function. In glaucoma this is
best done by perimetry. It may be possible to measure progression using structural parameters, but unfortunately the
agreement is poor between the visual field, and disc appearance or nerve fiber layer thickness. Since glaucoma is a progressive disease, we may expect most glaucoma patients
to show at least some progression during the course of the
disease. This is true only if we are able to follow the patients
long enough, and have sensitive methods for measuring progression. Detection of glaucoma progression is typically performed by event analysis flagging visual field deterioration.

Important randomized clinical glaucoma trials, e.g., AGIS,
CIGTS, EMGT, all had rules for flagging the event of progression. The rules applied in EMGT are now implemented in a
commercially available perimeter. If progression occurs in
early follow-up the patient is likely to have fast progression,
but if it occurs after many years it is most likely that the patient has slow progression may be of limited importance for
the patient’s visual functional outcome. The rate of progression concept is based on a trend analysis typically presenting the yearly rate of change. The global rate of progression
tells how fast or slow the patient is progressing, and is displayed over patient age. This type of analysis is of great help
in the clinical management of glaucoma patients, and is of
great importance for the patient’s functional outcome. Rate
of progression, calculated using the global MD index over
time, has been commercially available for almost 20 years,
and is also available with the new VF index designed to be
less affected by increasing cataract.

10.00 – 10.45 a.m.
D05 EPIDEMIOLOGY AND SCREENING
D05-01 WHICH POPULATIONS SHOULD BE SCREENED
FOR POAG
D.S. Friedman
Baltimore, USA
D05-02 FUNDAMENTAL ISSUES RELATED TO SCREENING FOR DISEASE
R. Wilson
Denver, USA
D05-03 WHERE DO WE STAND WITH ANGLE-CLOSURE
GLAUCOMA SCREENING?
A. Azuara Blanco
Aberdeen, UK
D05-04 WHAT WILL SCREENING FOR GLAUCOMA LOOK
LIKE IN 10 YEARS?
Paul R. Healey
Westmead, Australia
Objective: To describe the possible impacts of current research on glaucoma screening.
Description: Glaucoma screening is currently characterized by an ad-hoc, opportunistic approach by optometrists
and ophthalmologists based on poorly defined criteria. Research currently planned or underway should lead to a major change in approach over the next ten years. By 2019 a
simple, inexpensive and reasonably accurate screening test
should be able to detect visually important disease. Genetic
risk factor profiling may play an important part in glaucoma
risk analysis. With a better understanding of the relationship
between ophthalmic end points (visual field and disc damage) and disability, screening trials should show which portion of the population should be screened and the frequency
of testing. Better understanding of progression and monitoring should reduce cost of delivery of glaucoma care. These
factors will allow standardized glaucoma screening to have
positive cost-benefit and allow widespread screening programs to greatly improve global eye health.
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D05-05 SHOULD POPULATIONS WITH HIGH RATES OF
PXF BE SCREENED MORE FREQUENTLY?
F. Topouzis
Thessaloniki, Greece
Description: The goal of glaucoma screening is to prevent
visual impairment, preserve quality of life and visual functioning. There are many reasons why screening for glaucoma
remains a challenge, both in the community and in populations. These include, among others, the absence of a universal glaucoma definition so as to determine the burden of
the disease, missing data on glaucoma prevalence in several important regions of the world, limited knowledge on
the natural history of glaucoma and the lack of an ‘optimal’
single test or combination of tests for screening glaucoma.
Several analysts have concluded that general screening for
open-angle glaucoma is not cost-effective. In this context, it
has been suggested that screening yield might be important
by limiting screening to those with risk factors for glaucoma. Results from population-based studies where pseudoexfoliation (PXF) was assessed are consistent on its role as
an important risk factor for glaucoma. Also, the proportion
of glaucoma among subjects with PXF has been reported
to be much higher than that of glaucoma among subjects
without PXF. Therefore, one may suggest that populations
with high rates of PXF may be more likely to fulfill criteria
for screening in terms of cost-effectiveness. However, PXF
glaucoma is less likely to remain undiagnosed compared to
primary open-angle glaucoma according to the Thessaloniki
Eye Study findings. This, in a way, may limit the anticipated
additional yield of a population-based screening process for
new glaucoma cases identification in populations with high
rates of PXF. The objective of this lecture is to discuss costeffectiveness and practical issues with regards to screening in populations with high rates of PXF.

10.45 – 11.30 a.m.
D06.1 CEREBROSPINAL FLUID PRESSURE IN GLAUCOMA
R. Ren1, J.B. Jonas2, N.L. Wang3
1
Beijing Institute of Ophthalmology, Beijing Tong Ren Hospital,
Beijing, China, 2Department of Ophthalmology, Medical Faculty Mannheim of the Ruprecht-Karls-Universität, Mannheim,
Germany, 3Beijing Tong Ren Hospital, Beijing, China
Purpose: To assess whether a low cerebrospinal fluid pressure (CSF-P) is associated with open-angle glaucoma with
normal intraocular pressure (IOP).
Design: A prospective study.
Participants and controls: The study included 43 patients
with open-angle glaucoma (14 patients with normal IOP and
29 patients with elevated IOP) and 71 subjects of a control
group without glaucoma.
Main outcome measure: All patients underwent measurement of lumbar CSF-P and IOP.
Results: Lumbar CSF-P was significantly (P < 0.001) lower
in the normal-IOP glaucoma group (9.5 ± 2.2 mmHg) than
in the high-IOP glaucoma group (11.7 ± 2.7 mmHg) or the
control group (12.9 ± 1.9 mmHg). The trans-lamina cribrosa pressure difference (IOP minus CSF-P) was significantly (P < 0.001) higher in the normal-IOP glaucoma group (6.6
± 3.6 mmHg) and the high-IOP glaucoma group (12.5 ± 4.1
mmHg) than in the control group (1.4 ± 1.7). The amount of
glaucomatous optic nerve damage was negatively correlated

with the height of CSF-P and positively with the trans-lamina cribrosa pressure difference. In the control group, CSF-P
was significantly correlated with systolic blood pressure (P =
0.04) and IOP (P < 0.001). The trans-lamina cribrosa pressure difference was not significantly associated with blood
pressure (P = 0.97).
Conclusion: In open-angle glaucoma with normal IOP, CSF-P
is abnormally low leading to an abnormally high trans-lamina
cribrosa pressure difference. Pathogenetically, a low CSF-P
in normal-IOP glaucoma may be similar to a high IOP in highIOP glaucoma. Consequently, glaucomatous optic nerve damage was positively correlated with the trans-lamina cribrosa
pressure difference and inversely correlated with the CSF-P.
In non-glaucomatous subjects, CSF-P, blood pressure and
IOP are significantly associated with each other.
References:
1. Yablonski M, Ritch R, Pokorny KS. Effect of decreased intracranial pressure on optic disc. Invest Ophthalmol Vis Sci
1979; 18(Suppl):165. 2. Morgan WH, Yu DY, Cooper RL, Alder
VA, Cringle SJ, Constable IJ. The influence of cerebrospinal
fluid pressure on the lamina cribrosa tissue pressure gradient. Invest Ophthalmol Vis Sci 1995; 36: 1163-1172. 3. Morgan WH, Chauhan BC, Yu DY, Cringle SJ, Alder VA, House
PH. Optic disc movement with variations in intraocular and
cerebrospinal fluid pressure. Invest Ophthalmol Vis Sci 2002;
43: 3236-3242. 4. Berdahl JP, Allingham RR and Johnson DH
(Cerebrospinal fluid pressure is decreased in primary open-angle glaucoma. Ophthalmology 2008; 115: 763-768. 5. Hayreh
SS. Optic disc edema in raised intracranial pressure. V. Pathogenesis. Arch Ophthalmol 1977; 95: 1553-1565. 6. Mitchell P, Lee AJ, Wang JJ, Rochtchina E. Intraocular pressure
over the clinical range of blood pressure: blue mountains eye
study findings. Am J Ophthalmol 2005; 140: 131-132. 7. Xu
L, Wang H, Wang Y, Jonas JB. Intraocular pressure correlated with arterial blood pressure. The Beijing Eye Study. Am J
Ophthalmol; 2007; 144: 461-462. 8. Lashutka MK, Chandra
A, Murray HN, Phillips GS, Hiestand BC. The relationship of
intraocular pressure to intracranial pressure. Ann Emerg Med
2004; 43: 585-591.
D06.2 24-H DIURNAL OCULAR PERFUSION PRESSURE
IN PRIMARY OPEN-ANGLE GLAUCOMA
V.P. Costa1, J. Jimenez-Roman2, F. Gil Carrasco2, A. Harris3
1
University of Campinas, Sao Paulo, Brazil, 2Associacion Para
Evitar la Ceguera, Mexico, Mexico, 3University of Indiana, Indianapolis, USA
Purpose: To compare the 24-hour IOP, blood pressure (BP),
and perfusion pressure (PP) of primary open-angle glaucoma (POAG) patients and healthy individuals.
Design: Prospective, comparative series. Participants: 24
healthy individuals and 29 POAG patients were prospectively
recruited. Exclusion criteria for both groups were: a) previous
intraocular surgery or laser procedure; b) systemic hypertension, diabetes mellitus, or any other disease that may affect arterial BP; c) use of vasoactive medications that could
influence BP measurements; d) presence of other ophthalmic diseases.
Methods: Individuals were admitted at the Hospital and underwent IOP and BP measurements every 2 hours, starting
at 8:00 AM until 6:00 AM of the next morning. IOP measurements were made by a masked observer with a Goldmann
tonometer at the slit-lamp from 8:00 AM to 10:00 PM and with
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the Perkins tonometer, with the patient in supine position, from
12:00AM to 6:00 AM. Systolic and diastolic BP (SDP and DBP)
measurements were performed with an automated device,
which remained on the right arm of the patient.
Main outcome measures: Intraocular pressure, diastolic and
systolic blood pressures, systolic and diastolic perfusion pressures. IOP, blood pressure and perfusion pressure fluctuation (defined as the difference between the highest and lowest
measurement throughout 24 hs).
Results: Mean age, race and gender distributions did not
differ significantly between the groups (P > 0.05). Mean IOP
measurements in POAG patients were significantly higher
than those obtained in controls at all time intervals (P < 0.001).
Mean SBP was significantly higher in POAG patients from
4:00 AM to 10:00 AM, and also at 2:00 PM and 6:00 PM (p <
0.05). Mean DBP was significantly higher in POAG patients
at 8:00 AM and 10:00 AM (p < 0.01), but was significantly lower in POAG patients at 4:00 AM (p = 0.025). Mean SPP was
significantly higher in POAG patients at 8:00 AM and 10:00
AM (p < 0.01). Mean DPP was significantly lower in POAG
patients at night, from 12:00 AM to 6:00 AM (p < 0.05) Mean
IOP fluctuation was significantly higher for POAG patients
(p < 0.001). There was no significant difference regarding
blood pressure and perfusion pressure fluctuations between
the groups (p > 0.05).
Conclusion: POAG patients show a distinct diurnal behavior
of PP. Although higher SPPs are observed in POAG patients
during the morning, lower DPPs are found during the night.
References:
1. Quigley HA, West SK, Rodriguez J, et al. The prevalence
of glaucoma in a population-based study of Hispanic subjects:
Proyecto VER. Arch Ophthalmol 2001; 119: 1819-1826. 2.
Leske MC, Heijl A, Hyman L, et al. EMGT Group. Predictors
of long-term progression in the Early Manifest Glaucoma Trial.
Ophthalmology 2007; 114: 1965-1972. 3. Tielsch JM, Katz J,
Sommer A, et al. Hypertension, perfusion pressure, and primary open-angle glaucoma. A population-based assessment.
Arch Ophthalmol 1995; 113: 216-221. 4. Leske MC, Connell
AM, Wu SY, et al. Risk factors for open-angle glaucoma. The
Barbados Eye Study. Arch Ophthalmol 1995; 113: 918-924.
5. Mitchell P, Smith W, Attebo K, et al. Prevalence of openangle glaucoma in Australia. The Blue Mountains Eye Study.
Ophthalmology 1996; 103: 1661-1669. 6. Bonomi L, Marchini G, Marraffa M, et al. Vascular risk factors for primary open
angle glaucoma: the Egna-Neumarkt Study. Ophthalmology
2000; 107: 1287-1293.
D06 CLINICAL USE OF RISK FACTOR INFORMATION
D06-01
A.L. Coleman
Los Angeles, USA
D06-02
T. Yamamoto
Gifu, Japan
D06-03 CENTRAL CORNEAL THICKNESS AS A RISK
FACTOR FOR GLAUCOMA
J. Brandt
Sacramento, USA
Objective: To discuss the development, usage, and caveats
of risk calculators, as well as the evidence for IOP fluctuation
as a risk factor for glaucomatous progression.

Description: Researchers have developed multivariate risk
calculators that predict the risk of developing glaucoma from
ocular hypertension. These calculators simplify complex clinical trial results and facilitate application to individual patients. However, these risk calculators can be misused and
applied inappropriately. IOP fluctuation and its role in glaucomatous progression is controversial. I will discuss the evidence for IOP fluctuation as a risk factor for glaucoma using
a causation model.
D06-04 IOP-RELATED RISK FACTORS (INCLUDING IOP
FLUCTUATION)
S.L.M. Mansberger
Portland, USA
D06-05 SYSTEMIC MEDICATIONS AND HYPERTENSION
AS RISK FACTORS
S. Miglior
Milan, Italy
D06-06 VASCULAR RISK FACTORS FOR GLAUCOMA
(EXCLUDING SYSTEMIC HYPERTENSION)
R. Susanna
Sao Paulo, Brazil
D06-07 RISK FACTORS FOR PRIMARY ANGLE-CLOSURE
P. RojanaPongpun
Bangkok, Thailand

10.00 – 11.30 a.m.
D07 NEW IDEAS
D07-02 PREAPOPTOTIC RETINAL GANGLION CELL
DEGENERATION IN GLAUCOMA
J. Morgan
Cardiff, UK
Description: Major advances have been made in our understanding of the cellular events that precede neuronal
death. Neurons undergo prolonged periods of compromise
and structural change prior to the activation of cell death
pathways in which mitochondrial dysfunction is a key initiating event. From a biological perspective the ability to detect these changes in vivo, prior to the point at which cells
are fully committed to cell death, would be of great benefit in
the management of glaucoma, since it would allow the precise timing for the administration of therapeutic agents for
the prevention of cell death. For the purposes of detecting
these changes in vivo, the dimensions of subcellular organelles such as the mitochondria are critical. In their discrete
form they are 0.7- 4 um in length, and are thus close to the
wavelength of the light used in OCT (0.7-.08 um). They therefore represent ideal optical candidates for detection of these
early cellular changes since the scattering coefficient is maximal when the target is close to the illuminating wavelength.
The development of ultrahigh resolution optical coherence
tomography (UHR-OCT) allows tissue to be imaged in vitro
with an image resolution better than 2 μm.
3-D UHR OCT was performed using a microscope, with 1-2
um isotropic (axial and transverse) resolution, employing a
compact, commercially available ultrabroad bandwidth (up to
200 nm) titanium: sapphire laser, in combination with a high

9

book_Abstracts.indb 9

12-6-2009 16:16:03

numerical aperture (~ 0.4-.05) microscope objective at video-rates (up to 25 B-scans/second). In this project we aim
for the first time to image single cells and detect pre-apoptotic signatures using UHR-OCT. Cells from a retinal ganglion cell line (RGC-5) were seeded onto glass coverslips
and cells were treated with 1 μm Staurosporine to induce
apoptosis. Cells were also incubated with the mitochondrial tracker dye CMxRos in culture medium for 20 minutes at
37°C before fixing with 1% paraformaldehyde, after which
cells were labelled for apoptotic markers. During apoptosis
different death stimuli target the mitochondria and stimulate
the release of pro-apoptotic factors, including cytochrome c,
which leads to the activation of the caspase cascade. Figure 1 shows that apoptosis has been initiated during the first
60-90 mins in culture with Staurosporine, indicated by the detection of active caspase 3 and cytochrome c in the cytosol
of the cells, the lack of TUNEL labelling indicates that these
cells are not yet apoptotic. Live cell images were obtained at
a sampling 1024 x 466 x 1024 voxel at 20 Mvx/s, at 800 nm
central wavelength and a bandwidth of 230 nm, enabling visualization of sub-cellular structures, images were recorded
every 10 mins over a 2 hour time period. Images were analysed using ImageJ to generate 3D representations of cells
within the region of interest, a 30 by 400 micron segment of
the culture. Granulometry indices (Prodanov et al 2005) were
performed to provide an index of subcellular integrity as represented by the structural elements (SE) of the image. The
granulometric size density (GSD) increases with the size of
the remaining SEs, which we hypothesised, would be expected if mitochondrial fragmentation preceded apoptosis.
Figure 2 A-C shows cross-sectional UHR-OCT cell images
taken during a 2-hour time period. Granulometry scores (Figure 2D) obtained from en face images increased following the
administration of staurosporine (T60 and T90) indicating that
healthy cells (T0) have a lower proportion of higher granulometric size density (GSD) compared with cells that are undergoing apoptosis (T120). Our data is consistent with the
hypothesis that subcellular changes, occurring prior to programmed cell death, generate optically detectable changes
as quantified by granulometric size density analysis. It is important to emphasise that our data is not contingent on the
imaging of any given subcellular component- only that subcellular preapoptotic changes generate optical signals that
can be detected by OCT. Further work is required to isolate
the cellular source of these signals. Our data provides the
first evidence that UHR-OCT has the potential to identify neuronal cells that are predisposed to cell death.
D07-03 ESTABLISHMENT OF NEW GLAUCOMA MODEL
M. Aihara
Tokyo, Japan
Description: Based on the fact that IOP reduction is the
only evidence-based treatment of glaucoma, several ocular hypertension animal models have been developed. Laser-induced ocular hypertension models from monkey to
mouse are available. Mouse is easy to be treated and for
genetic modifications, and also to gain the sufficient number of experiment. I want to introduce one useful tool and a
new animal model for glaucoma. Transgenic mice expressing fluorescent protein in retinal ganglion cells facilitate us
to detect the subtle changes of RGC loss over time by fluorescent microscope without any insult to label RGC by experimental procedures and also to detect the special loss

of axons in the optic paths. We also established a new ocular hypertension model with ferret, which is useful animal
with a binocular vision to investigate the cerebral changes
associated with glaucoma.
D07-05 DECREASED CEREBRAL BLOOD FLOW IN HUMAN GLAUCOMA
R. Duncan
La Jolla, USA
Objective: Primary open-angle glaucoma (POAG) is a neurodegenerative disorder known to affect the lateral geniculate
nuclei (LGN) and the primary visual cortex (V1). However,
in vivo evidence of human glaucomatous neurodegeneration is lacking. Consequently, we have developed functional magnetic resonance imaging (fMRI) methods to measure
changes in cerebral blood flow (CBF) associated with glaucomatous neurodegeneration. Arterial spin labeling (ASL) is
a non-invasive fMRI method that can measure resting CBF
in the absence of visual stimulation. Thus, ASL is well suited for inferring which regions of the cortex might be damaged by ischemia or reperfusion injury.
Description: Ten patients with POAG participated in a crosssectional study design. Visual function was tested using standard automated perimetry (SITA-SAP) and short-wavelength
automated perimetry (SITA-SWAP). Mean pattern deviation
values were computed for the combined superior and inferior
hemifields of each subject (PDMEAN). Standard blood oxygen
level dependent (BOLD) fMRI methods were used to obtain
retinotopic maps of dorsal and ventral V1. Mean resting CBF
in dorsal and ventral V1 (CBFMEAN) was measured using ASL
fMRI. Patients were not presented with visual stimulation
during the ASL scans. For both tests of visual function, the
superior-inferior difference in visual function (∆PDMEAN) was
correlated with the dorsal-ventral difference in cerebral blood
flow (∆CBFMEAN). The correlation statistics (r-values) between
∆PDMEAN and ∆CBFMEAN for SITA-SAP and SITA-SWAP were
0.49 and 0.64, respectively (all p < 0.05). Thus, the severity
of vision loss in glaucoma is correlated with chronic alterations of resting blood perfusion in V1. ASL fMRI may be used
to measure changes in chronic blood perfusion that are associated with glaucomatous neurodegeneration.
D07-06 COMPARTMENTALIZED RGC DAMAGE
S. John
Description: Glaucoma is a common neurodegenerative
disease that affects retinal ganglion cells (RGCs). As in various neurodegenerative diseases, a large research effort focuses on characterizing apoptotic self-destruct pathways
that kill neurons. However, apoptosis is not the only self-destruct mechanism that damages neurons. It is now known
that neurons have distinct classes of self-destruct program
that are spatially localized in different compartments of the
neuron. RGCs are no exception to this. Recent data, from invitro studies and from an inherited mouse model of glaucoma, suggest that molecularly distinct degenerative pathways
underlie the destruction of RGC somata and RGC axons.
In various neurodegenerative diseases, axons, dendrites
and synapses often degenerate well before the cells die.
Work from our lab and others suggest that compartmentalised molecular programmes are of critical importance in the
pathophysiology of glaucoma, and we suggest that studies
of these processes are essential for a complete understanding of this complex disease.
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D07-07 IMPACT OF LONGITUDINAL CHANGE IN THE
ANTERIOR CHAMBER DEPTH IN GLAUCOMA
K. Kashiwagi
Yamanashi, Japan

Friday, July 10, 2009

D07-08 CELLULAR INTERACTINOS IN RETINAL CELL
SURVIVAL
J. Sahel
Paris, France

D08 IOP, FLUCTUATION, CCT, REFRACTIVE SURGERY,
CONSENSUS

Description: It is clear that cellular interactions play a crucial
role in the faith of most hereditary non-congenital retinal degeneration. Indeed, the cascade of cellular events triggered
by deleterious mutations largely determines the clinical outcome of these diseases, often even more than the initial mutation itself. Secondary neuronal degeneration is usually a
very slow process, that begins early in life in the case of retinitis pigmentosa (RP). This offers theoretically a large therapeutic window for neuroprotective strategies. On the other
hand, this slow progression creates a challenge for therapeutic evaluation, especially if the goal is function preservation
rather than restoration. In this regard, high-resolution imaging
of individual photoreceptors such as obtained by adaptive optics is crucial to appreciate the progression of degeneration.
Of particular interest in RP is that adaptive optics seems to
specifically image cone outer segments, which is the structure at risk during RP. Determining the cause of secondary
neuronal degeneration, especially of cone degeneration, is a
matter of active search by several laboratories in the world.
We pioneered the discovery of rod-derived trophic factors
for cones, and have identified yet two such factors that will
soon undergo clinical trials. Other factors may participate to
secondary neuronal degeneration as well. For instance, it is
clear that there is a low-grade inflammation during RP, the
mechanism of which has not been clearly identified. Microglial activation may be involved. In order to document the in
vivo behavior of microglial cells during retinal degeneration,
we have been developing in vivo microglial labeling procedures. We will present preliminary data of microglial locomotion in rodents, which show that microglial locomotion is
a complex process persisting several days after local damage. Thus, in vivo follow-up of retinal degeneration and of
microglial activation may further help to uncover novel therapeutic strategies for RP.
D07-09 NEW INSIGHTS INTO RETINAL GANGLION
CELL OXYGENIZATION
G. Tezel
Louisville, USA
Description: Recent evidence of hemoglobin expression in
retinal ganglion cells and glia provides new insights into retinal oxygenation with important implications in glaucoma. Retinal hemoglobin expression is regulated by hypoxia through
hypoxia-inducible factor 1α/erythropoietin signaling. Hypoxia-regulated hemoglobin expression appears to be a compensatory mechanism facilitating oxygen transport to retinal
ganglion cells, and perhaps also providing free radical scavenging and nitric oxide detoxification. An insufficiency and/or
dysfunction of such an intrinsic protective mechanism against
hypoxic/oxidative injury may open a new perspective in glaucoma, selective hypoxia of retinal ganglion cells even in the
existence of sufficient vascular perfusion.

08.30-9.15 a.m.

D08.1 INTRAOCULAR PRESSURE FLUCTUATION AND
ASSOCIATED RISK FACTORS IN EYES WITH ANGLE
CLOSURE
R.S. Kumar1, M. Baskaran1, C.G. Vallei2, M.H. Hla1, C.Y.
Wong2, S.A. Perera2, T.L. Wong2, T. Aung2
1
Singapore Eye Research Institute, Singapore, Singapore,
2
Singapore National Eye Center, Singapore, Singapore
Objective: To investigate diurnal intraocular pressure (IOP)
fluctuation in eyes with angle closure in comparison with normal subjects, and to look for associated risk factors for IOP
fluctuation.
Design: Prospective case-control study.
Participants: Ninety-eight Asian subjects with angle closure
(consisting of 32 primary angle closure suspects (PACS), 34
primary angle closure (PAC) and 32 subjects with primary
angle closure glaucoma [PACG]) and 21 normal control subjects.
Methods: PAC/PACG subjects were enrolled after laser peripheral iridotomy but before commencement of any medical
or surgical treatment. Ophthalmic examination including dynamic gonioscopy and automated perimetry were performed,
and diurnal IOP measurements were made using non-contact air puff tonometry at hourly intervals between 8 am-5 pm.
Multiple linear regression analysis was performed to study
the association of IOP fluctuation with clinical variables such
as age, extent of peripheral anterior synechiae (PAS), central corneal thickness, vertical cup-disc ratio and pattern standard deviation (PSD) on automated perimetry.
Main outcome measures: Comparison of mean diurnal IOP,
peak diurnal IOP, trough IOP and IOP fluctuation (peak IOP
– through IOP) between groups.
Results: The majority of subjects were Chinese (89.1%) and
female (61.3%). IOP fluctuation was significantly higher in
PACG (5.4 ± 2.4 mmHg) and PAC (4.5 ± 2.3 mmHg) subjects compared to PACS (3.7 ± 1.2 mmHg) and normal controls (3.8 ± 1.1 mmHg) (p = 0.005), with highest IOP found
in the early morning. Combined PACG/PAC group had more
than twice the risk (OR 2.38, 95%CI = 1.1-5.1, p = 0.025) of
having IOP fluctuation > 3 mmHg compared to PACS/normal
groups. Extent of PAS (Pearson’s r = 0.37; p = 0.0001) and
visual field PSD (Pearson’s r = 0.34; p = 0.0002) were found
to be associated with greater IOP fluctuation.
Conclusions: PACG and PAC eyes showed diurnal IOP fluctuation of 4-5 mm Hg, and the fluctuation was higher than in
PACS eyes and normal controls. The degree of PAS and visual field loss were associated with IOP fluctuation in PAC/
PACG eyes.
References:
1. Asrani S, Zeimer R, Wilensky J, et al. Large diurnal fluctuations in intraocular pressure are an independent risk factor
in patients with glaucoma. J Glaucoma 2000; 9: 134-142. 2.
Saccà SC, Rolando M, Marletta A, et al. Fluctuations of intraocular pressure during the day in open-angle glaucoma,
normal-tension glaucoma and normal subjects. Ophthalmologica 1998; 212: 115-119. 3. Sihota R, Saxena R, Gogoi
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M, et al. A comparison of the circadian rhythm of intraocular
pressure in primary chronic angle closure glaucoma, primary
open angle glaucoma and normal eyes. Indian J Ophthalmol
2005; 53: 243-247. 4. Aung T, Lim MC, Chan YH, et al; For
the EXACT study group. Configuration of the drainage angle,
Intraocular pressure, and optic disc cupping in subjects with
chronic angle closure glaucoma. Ophthalmology 2005; 112:
28-32. 5. Ogbuehi KC. Assessment of the accuracy and reliability of the Topcon CT80 non-contact tonometer. Clin Exp
Optom 2006; 89: 310-314.
D08-01 WORLD GLAUCOMA ASSOCIATION IOP CONSENSUS
J. Brandt
Sacramento, USA
Description: In 2007 a panel of the World Glaucoma Association met online and at a satellite meeting at ARVO to arrive
at a consensus regarding intraocular pressure (IOP) – its basic science, measurement, epidemiology, role as a risk factor. The panel also addressed the role of IOP in clinical trials
and the use of a ‘target’ IOP in clinical practice. In this brief
talk I will present the highlights of the final consensus document, which include statements related to central corneal
thickness, the precision, accuracy and agreement of various
tonometers, the role of IOP and IOP fluctuation as a risk factor for glaucoma, the contradictory data available regarding
the epidemiology of IOP, recommendations for the design of
clinical trials where IOP is a major endpoint, and the use of
target IOP in the clinical management of patients.
D08-02 SHORT-TERM IOP FLUCTUATION (DIURNAL)
M. Irkec
Ankara, Turkey
Description: The issue of whether ophthalmologists are
most concerned about the mean intraocular pressure (IOP)
over time, the IOP fluctuations over time or peak pressures
over a safe level is still argued. In other words, still we do
not have sufficient evidence for assessing that IOP fluctuation is a separate and independent risk factor for glaucoma.
Short-term fluctuations can occur over hours or days and
can be subdivided into daytime and nocturnal variations.
Circadian IOP fluctuations occur both in healthy and glaucomatous eyes, however, during the diurnal period, IOP fluctuates more in glaucomatous patients compared to normal’s.
Twenty-four-hour fluctuations of 8 to 10 mmHg have potentially harmful effects on the optic nerves. On the other hand,
the diurnal IOP variation in the sitting as well as in the supine position has been shown to be larger in glaucomatous
eyes than in normal eyes. From the clinical point of view,
24-hour IOP measurements are almost very difficult to perform. Some authors have suggested that short-term fluctuation could be a risk factor for glaucoma. In Asrani study it
has been concluded that large diurnal IOP fluctuations are
a significant risk factor for visual field progression independent of the IOP level. On the contrary, another study failed
to support the concept that a large 24-hour IOP variation is
associated with early glaucomatous changes. So far, studies have shown inconsistent results as to whether IOP variation constitutes a risk factor for glaucoma.

D08-03 CENTRAL CORNEAL THICKNESS
L.W. Herndon, Jr
Durham, USA
Description: The relevance of central corneal thickness to
glaucoma diagnosis isn’t a new idea. It was first discussed 25
or 30 years ago, although it wasn’t widely covered in American journals until about 10 years ago. However, the nuances of the relationship between glaucoma and CCT continue
to unfold, both in terms of IOP and possible connections between CCT and other anatomical features such as nerve fiber layer thickness. The biomechanics factor: One of the
most interesting developments in the past few years has
been the revelation that corneal biomechanics – the physical characteristics of corneal tissue – may affect the accuracy of IOP applanation measurement as much as, or even
more than, CCT. Goldmann applanation tonometry measures
IOP by flattening the cornea, which is not neutral in this measurement. A stiff cornea requires greater force to applanate
than a soft one, leading to overestimation of IOP. Biological
variability likely encompasses both thick, soft corneas and
thin, stiff corneas. Theory predicts that the accuracy of the
measurement is predominantly influenced by biomechanical properties, rather than CCT. This is illustrated in the
pathologic case of Fuchs’ corneal dystrophy, in which edema results in a thick, soft cornea. Goldmann IOP tends to
generate low readings despite very thick corneas. As a result of this new perspective, researchers are studying new
parameters including corneal hysteresis, which is a measure
of corneal viscoelasticity, or time-dependent response to an
air puff. Currently, the only instrument that can measure corneal hysteresis is the Reichert Ocular Response Analyzer,
which uses an air puff to generate both an inward applanation event, as well as an outward applanation event as the
cornea recovers its original shape. Data from both applanation events are used to calculate corneal hysteresis, corneal
resistance factor, Goldmann-correlated IOP, and a ‘corneal
compensated’ IOP, less affected by corneal properties. Of
course, another approach to this problem is to find a way to
measure IOP that is unaffected by the cornea’s thickness
or biomechanical properties. The Pascal Dynamic Contour
Tonometer (Zeimer Ophthalmics) is a digital tonometer that
uses the principle of contour matching instead of applanation
to measure IOP. A recent prospective, in vivo clinical study
found that IOP measured by the DCT was within 1 mmHg of
the intracameral pressure measured manometrically with a
reference pressure sensor, over a wide range of pressures.
Although there are new tonometers available, clinicians are
likely to continue using Goldmann and trying to understand
the interaction between CCT, biomechanical properties, and
the measurement of IOP.
D08-05 TONOMETRY IN THE REFRACTIVE SURGERY
PATIENT
T. Samuelson
Minneapolis, USA
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9.15 – 10.00 a.m.
D09 INITIAL TREATMENT FOR GLAUCOMA: MEDICAL
VS LASER VS SURGERY
D09-01 INTRODUCTION
R. Susanna
Sao Paulo, Brazil
The decision to treat glaucoma should be made jointly by
physician and patient. While the physician has the expertise in the care of the disease, many patient-related factors
must be considered. Glaucoma is a chronic disease that is
controlled, not cured. This implies a partnership. Several
choices are available for the initial treatment of glaucoma
and include medical therapy, laser surgery, and incisional
surgery. There may be patients for whom there is a clear
and obvious choice. For others, the choice of initial therapy
must weigh the possible benefits with the potential complications. In this session, the faculty will present various options for initial treatment of glaucoma and relevant data from
clinical trials. This information will help the ophthalmologist
guide each patient to an appropriate choice for initial therapy of glaucoma.
D09-02 RANDOMIZED CLINILCAL TRIALS – DESIGNS
F.J. Goni
Barcelona, Spain
Description: During the last years the development of different fixed combinations of ocular hypotensive drugs has
lead to changes in prescription habits of ophthalmologists.
Guidelines support the use of a monotherapy to start medical glaucoma treatment, but recently voices arise to claim
fixed combinations could be prescribed as an alternative first
choice when needed. This presentation aims to discuss the
rationale to corroborate monotherapy as the first option when
medical therapy is selected to start glaucoma treatment.
D09-03 WHY MEDICAL TREATMENT FIRST?
D.E. Grigera
Buenos Aires, Argentina
Objective: To bring in evidence showing that the most reasonable first step of therapy in open-angle glaucoma is medication.
Description: There is no consensus yet as to the initial medication of choice for the beginning of treatment. CIGTS and
AGIS have showed us that a strong enough reduction of
IOP, obtained with antiglaucomatous medications, may halt
damage progression. In the past decade many new drugs
have been introduced. These drugs exert few systemic side
effects, are very effective in lowering the intraocular pressure and, furthermore, are easier to comply with. In later
years the advent of fixed combination alternatives has also
brought additional advantages such as less daily dosage,
less preservatives and therefore, reduced toxicity and allergy and increased compliance. The hypotensive efficacy
of current glaucoma medications is well known. Therefore,
the amount of IOP reduction can be tailored to the individual
needs with reasonable accuracy. Overtreatment and undertreatment may be easily corrected by adjusting the medication, while excess filtration and underfiltration in glaucoma
surgery and other complications may pose more complex

problems. The duration of effect of laser therapy is not predictable for the individual and it cannot be attempted in angles narrower than 2 in Shaffer´s classification. CIGTS and
AGIS demonstrate that eyes that underwent trabeculectomy are prone to increased incidence of subsequent cataract extraction. Cataract surgery following trabeculectomy
may in some cases impair function of the latter. Strikingly,
in CIGTS, the surgery group reported more local eye symptoms than the medication group. CIGTS investigators did
not recommend changes to the current approach to managing newly diagnosed open-angle glaucoma patients. At
present, most patients with open-angle glaucoma are started on medical therapy.
D09-04 WHY LASER SURGERY FIRST?
T. Realini
Laser trabeculoplasty is a safe and effective means of achieving reduction of intraocular pressure, but its place in the
stepped treatment of glaucoma has remained poorly defined.
Initially utilized as a means of avoiding surgery in patients
using maximal tolerated medical therapy, trabeculoplasty is
now commonly utilized as primary therapy. What has fueled
this transition to earlier trabeculoplasty in glaucoma management? In this presentation, we will review the data supporting the role of early trabeculoplasty. We will also discuss the
advantages and disadvantages of primary trabeculoplasty in
the management of newly-diagnosed glaucoma.
D09-05 WHY INCISIONAL SURGERY FIRST?
G.L. Skuta
Oklahoma City, USA
Past and recent studies have confirmed that incisional glaucoma surgery (trabeculectomy) represents a reasonable and
effective option for the initial treatment of open-angle glaucoma. The Moorfields Primary Treatment Trial determined
that initial trabeculectomy achieved greater intraocular pressure reductions than initial medical therapy or laser surgery
and was more likely to stabilize visual field performance.
The Collaborative Initial Glaucoma Treatment Study (CIGTS)
showed similar visual acuity and visual field outcomes at five
years when the trabeculectomy-first group was compared to
the medication-first group. However, recently reported data
from CIGTS revealed that in patients with a greater degree
of visual field loss (mean deviation of -10 dB or worse), patients who underwent trabeculectomy first were less likely
to experience visual field deterioration over eight years than
those who were treated with medications first. The results of
these and other studies will be reviewed to support the concept that initial incisional glaucoma surgery represents a viable management option.
D09-06 IS COST A CONSIDERATION?
R. Fechtner
Newark, USA
Description: The decision to treat glaucoma should be made
jointly by physician and patient. While the physician has the
expertise in the care of the disease, there are many patient-related factors to consider. Glaucoma is a chronic disease that is controlled, not cured. This implies a partnership.
There are several choices for initial treatment of glaucoma.
These include medical therapy, laser surgery, and incision-
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al surgery. There may be patients for whom there is a clear
and obvious choice. For others the choice of initial therapy must weigh the possible benefits with the potential complications. In this session the faculty will present various
options for initial treatment of glaucoma and relevant data
from clinical trials. This information will help the physician
guide each patient to an appropriate choice for initial therapy of glaucoma.
Outline: 1. Introduction – overview, goals of treatment, why
there is a debate; 2. Randomized clinical trials – designs
(not results) of major trials relevant to this session (CIGTS,
GLT, EMGT, others as identified by other speakers); 3. Why
medical treatment first?; 4. Why laser surgery first?; 5. Why
incisional surgery first?; 6. Is cost a consideration? (e.g.,
Kymes, Vold); 7. Discussion & Summary.
D09-07 DISCUSSION AND SUMMARY
R. Susanna
Sao Paulo, Brazil

8.30 – 10.00 a.m.
D10 SURGICAL MANAGEMENT ACG INCL CONSENSUS
D10.1 INCREASED IRIS THICKNESS, CURVATURE AND
VOLUME ARE RISK FACTORS FOR ANGLE CLOSURE
N. Ramli1, B.S. Wang1, L.M. Sakata1, D.S. Friedman2, Y.H.
Chan3, L. Raghavan1, H. Mingguang4, T.Y. Wong1, T. Aung1
1
Singapore National Eye Centre, Singapore, 2Wilmer Eye Institute and Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD, USA, 3Biostatistcis Unit, Yong Loo Lin School
of Medicine, National University of Singapore, Singapore,
4
State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-se, Guangzhou, China
Purpose: To investigate the relationship between iris parameters and risk of angle closure.
Design: Cross-sectional, observational, community-based
study.
Participants: two thousand forty-seven subjects over 50
years old without ophthalmic symptoms recruited from a community clinic in Singapore.
Methods: All subjects underwent gonioscopy and anterior segment OCT (AS-OCT imaging under dark conditions.
Gonioscopy was performed by a single masked examiner,
and angle closure was defined as the presence of at least 180
degrees of angle in which the posterior pigmented trabecular
meshwork was not visible on non-indentation gonioscopy in
the primary position. Customized software was used on horizontal AS-OCT scans to measure iris parameters. The right
eye of all subjects and an average of both temporal and nasal measured values were used for analysis.
Main outcome measures: Iris curvature (I-Curv), Iris area (IArea) and Iris thickness 750um (IT750) and 2000 um (IT2000)
from the scleral spur.
Results: Iris parameters from 1465 eyes (71.6%) were available for analysis. Of these, 315 subjects (21.5%) had angle
closure on gonioscopy. Mean I-Curv (0.366 v 0.259 mm, p
< 0.001), IT750 (0.476 v 0.453 mm, p < 0.001) and IT2000
(0.491 v 0.482 mm, p = 0.020) were greater in those with
than without angle closure. After adjusting for age, gender,
anterior chamber depth, axial length and pupil size, greater ICurv, I-Area, IT750 and IT2000 were significantly associated

with angle closure (4th vs 1st quartile, multivariate adjusted
odds ratio [OR] 2.5, 95%CI 1.3-5.1; OR 2.7, 95% CI 1.6-4.8;
OR 2.6, 95% CI 1.6-4.1; OR 2.7, 95% CI 1.5-4.7; respectively). After stratifying by gender and age, women (but not men)
were found to have significant multivariate adjusted ORs for
all iris parameters, and subjects aged 60 years or more had
significant ORs for I-Area, IT750 and IT2000.
Conclusions: Our findings show that iris curvature, iris area
and iris thickness are risk factors for angle closure even after adjusting for other known ocular risk factors. These factors are particularly important in women and those aged 60
years or more.
References:
1. Console JW, Sakata LM, Aung T, et al. Quantitative Analysis
of Anterior Segment Optical Coherence Tomography Images:
the Zhongshan Angle Assessment Program. Br J Ophthalmol 2008; 92: 1612-1616. 2. Aung T, Nolan WP, Machin D,
et al. Anterior chamber depth and the risk of primary angle
closure in 2 East Asian populations. Arch Ophthalmol 2005;
123: 527-532 3. Sihota R, Lakshmaiah NC, Agarwall HC, et
al. Ocular parameters in subgroups of angle closure glaucoma. Clin Experiment Ophthalmol 2000; 28: 253-258. 4. Nolan W, Aung T, Machin D, et al. Detection of narrow angles
and established angle closure in Chinese residents of Singapore: potential screening tests. Am J Ophthalmol 2006; 141:
896-901. 5. Devereux JG, Foster PJ, Baasanhu J, et al. Anterior chamber depth measurement as a screening tool for
primary angle-closure glaucoma in an East Asian population.
Arch Ophthalmol 2000; 118: 257-263.
D10.2 PHACOEMULSIFICATION VERSUS COMBINED
PHACO-TRABECULECTOMY IN CHRONIC ANGLE-CLOSURE GLAUCOMA WITH CATARACT – PROGNOSTIC
FACTORS FOR INTRAOCULAR PRESSURE CONTROL
C.Y. Tham1, Y.L. Leung1, Y.Y. Kwong1, S.W. Lam1, T.Y.H. Chiu1,
J.C.H. Chan2, F.C.H. Li1, S.C. Lam1, S.M. Lai3
1
The Chinese University of Hong Kong, Hong Kong Sar,
People’s Republic of China, 2Queen Mary Hospital, Hong
Kong Sar, People’s Republic of China, 3The University of
Hong Kong, Hong Kong Sar, People’s Republic of China
Objective: To identify prognostic factors that predict intraocular pressure (IOP) control after phacoemulsification and
combined phaco-trabeculectomy in chronic angle-closure
glaucoma (CACG) with coexisting cataract.
Design: Randomized clinical trial.
Participants: One hundred twenty-three CACG eyes with
cataract of 123 patients
Intervention: Recruited patients were randomized into receiving either phacoemulsification alone, or combined phacotrabeculectomy with adjunctive mitomycin C chemotherapy.
Post-operatively, patients were reviewed 3-monthly for 2
years. An ‘IOP Control Index’, defined as the number of IOPlowering drugs plus 1, and then multiplied by IOP, was created to represent the quality of IOP control. Univariate and
multivariate analyses were performed to identify clinical factors significantly associated with the post-operative IOP Control Index.
Main outcome measures: pre-operative clinical factors significantly associated with the post-operative IOP Control Index.
Results: Sixty-two CACG eyes were randomized to receive phacoemulsification alone, and 61 eyes had combined
phaco-trabeculectomy. With univariate analysis in the pha-
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coemulsification group, the following pre-operative factors
were associated with a lower post-operative IOP Control Index: plateau iris configuration (p = 0.022), fewer IOP-lowering drugs (p < 0.001), lower pre-operative IOP Control Index
(p = 0.001), and lower pattern standard deviation (PSD) on
Humphrey automated perimetry (p = 0.032). With univariate analysis in the combined phaco-trabeculectomy group,
a low pre-operative IOP (p = 0.002) and a low pre-operative
IOP Control Index (p = 0.012) were found to be associated with a lower post-operative IOP Control Index. With multivariate analysis, the pre-operative IOP Control Index was
the only factor significantly associated with the post-operative IOP Control Index, conferring a relative risk [RR] of 1.03
per unit increase (95% confidence interval = 1.01 to 1.06)
to Group 2 (poorer control), in both the phacoemulsification
group (p = 0.025) and the combined phaco-trabeculectomy
group (p = 0.021).
Conclusion: The IOP Control Index, encompassing both the
IOP and the number of IOP-lowering drugs, was created to
represent IOP control with a single number. The pre-operative IOP Control Index was found to be the only factor significantly associated with the post-operative IOP Control Index
after both phacoemulsification and combined phaco-trabeculectomy in CACG eyes with cataract.
References:
1. Tham CC, Kwong YY, Leung DY, Lam SW, Li FC, Chiu TY,
Chan JC, Chan CH, Poon AS, Yick DW, Chi CC, Lam DS, Lai
JS. Cataract extraction versus combined phaco-trabeculectomy in medically-controlled chronic angle closure glaucoma with cataract. Ophthalmology 2008; 115: 2167-2173. 2.
Tham CC, Kwong YY, Leung DY, Lam SW, Li FC, Chiu TY,
Chan JC, Lam DS, Lai JS. Cataract extraction versus combined phaco-trabeculectomy in medically-uncontrolled chronic angle closure glaucoma with cataract. Ophthalmology (in
press). 3. Tham CC, Kwong YY, Leung DY, Lam SW, Li FC,
Chiu TY, Chan JC, Lam DS, Lai JS. Cataract extraction versus combined phaco-trabeculectomy in chronic angle closure
glaucoma with cataract - complications and additional interventions. Submitted to Ophthalmology 2009. 4. Tham CC,
Leung DY, Kwong YY, Lam SW, Chiu TY, Chan JC, Li FC,
Lam DS, Lai JS. Phacoemulsification versus combined phaco-trabeculectomy in chronic angle closure glaucoma with
cataract – prognostic factors for intraocular pressure control. Submitted to Ophthalmology 2009. 5. Tham CC, Baig
N, Kwong YY, Leung DY, Li FC, Lai JS, Chan CW, Lam DS.
Phacoemulsification versus phaco-trabeculectomy in chronic angle-closure glaucoma with cataract – improvements in
quality of life. Submitted to Journal of Cataract and Refractive Surgery 2009.
D10-01
D. Lam
Hong Kong, People’s Republic of China
Description: The key challenges for management of primary angle-closure glaucoma are to achieve rapid reduction of intraocular pressure (IOP) during acute primary
angle-closure (APAC), reduce the incidence of IOP rise
after APAC, and prevent disease progression in chronic angle-closure glaucoma (CACG). Recent advances in
aborting acute angle-closure include argon laser peripheral iridoplasty, anterior chamber paracentesis and corneal
indentation. Both ALPI and anterior chamber paracentesis

have been shown superior to medical treatment in achieving rapid IOP reduction. While laser peripheral iridotomy
is the gold standard in preventing recurrence of APAC after initial control of IOP, early cataract extraction is a definitive option to reduce the incidence of IOP rise. Recent
randomized control trials have established the role of cataract extraction in controlling IOP and preventing progression in CACG. With existing and upcoming new data on
management of PACG, an optimal treatment algorithm
would be established.
D10-02
J. Thygesen
Copenhagen, Denmark
D10-03 PROPHYLACTIC LASER IRIDOTOMY FOR NARROW ANGLE
T. Aung
Singapore
D10-04 GLAUCOMA DRAINAGE DEVICES (GDD) – ANY
ROLE IN ACG?
P.T.K. Chew
Singapore
D10-05 AN INTEGRATED EVIDENCE-BASED MANAGEMENT APPROACH IN ACG
D.S. Friedman
Baltimore, USA
D10-06 ALTERNATE TREATMENTS (AC PARACENTESIS AND CORNEAL INDENTATION) IN ACUTE ACG
D. Lam
Hong Kong, People’s Republic of China
D10-07 FILTRATION SURGERY IN ANGLE-CLOSURE
GLAUCOMA
P. Palmberg
Miami, USA
Objective: To discuss important modifications of filtration
surgery in the setting of angle-closure glaucoma.
Description: Surgery in the setting of acute angle closure
glaucoma requires modifications to reduce the otherwise increased risks of aqueous misdirection, suprachoroidal hemorrhage, choroidal detachment, lens injury and of filtration
failure. When initial management of an angle closure fails
one is faced with the need to perform filtration surgery in a
congested eye. The administration of local anesthesia to a
congested eye is more difficult. A superior orbital block can
eliminate pain, so that the patient will not feel the administration of a peribulbar block. Since the anesthetic will likely
be metabolized more quickly in a congested orbit, and anesthetics will not be as effective in hypoxic, acidic tissue, one
should bring the remaining block into the operating room
for supplemental application as needed with a blunt canula.
The use of a wide conjunctival-Tenon’s flap allows one to
achieve nearly bloodless surgery, even in a congested eye,
as the conjunctiva and Tenon’s capsule are only cut at their
insertions. The eye should be decompressed quite gradually, to reduce the risk of sudden decompression intraoperatively which might induce a suprachoroidal hemorrhage. The
use of a valve-like scleral flap may help to keep the anterior
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chamber formed during surgery and to limit any suprachoroidal hemorrhage that might occur. An iridectomy is required
to eliminate the pupil block mechanism, and iris repositing
is done with external stroking on the cornea. The chamber
should be well formed, the IOP adjusted to a high normal
pressure at first, and atropine applied, to reduce the risk of
aqueous misdirection. The use of MMC greatly increases the
chance of filtration success in congested eyes, and frequent
post-operative steroid application is indicated.
D10-08 PRE-OPERATIVE ASSESSMENT IN ACG
L. Sakata
Curitiba, Brazil
Objective: To discuss how to incorporate the pre-operative
assessment results to indicate the most appropriate surgical
or laser procedures for eyes with angle closure glaucoma.
Description: This lecture will focus on the most relevant aspects of a pre-operative clinical assessment of patients with
angle closure glaucoma: the severity of the angle closure
process and glaucomatous optic neuropathy.
D10-09 GONIOSYNECHIALYSIS (GSL)
H. Tanihara
Kumamoto, Japan
Description: Goniosynechialysis (GSL) is a surgical procedure to relieve peripheral anterior synechiae from the angle
structure in order to restore the function of conventional outflow pathway in cases of angle-closure glaucoma. The usefulness of this surgical modality has been shown in many
clinical investigations. Also, its combination with lens extraction (and intraocular lens implantation) and/or laser gonioplasty improves long-term surgical outcome. When compared
with filtration operation, this non-filtering surgery can achieve
success in controlling intraocular pressure without any serious visual-threatening and bleb-related complications. In
this presentation, I will talk on surgical techniques, adjunctive use of lens extraction and/or laser gonioplasty, surgical
outcome and complications of GSL.
D10-10 LENS EXTRACTION IN ACG
C. Tham
Hong Kong, People’s Republic of China
Objective: This presentation aims to help participants develop an evidence-based strategy in the surgical management of ACG.
Description: A series of randomized controlled trials to define the role of lens extraction in acute primary angle closure
and chronic angle closure glaucoma have been undertaken
and published. The evidence from these trials will be presented, and a management approach with lens extraction
as the core procedure for ACG will be discussed.
D10-11 AN OVERVIEW OF SURGICAL OPTIONS IN ACG
J. Thygesen
Copenhagen, Denmark

10.30 – 12.00 p.m.
D11 EMERGING SURGERY
D11.1 MMC-DEEP SCLERECTOMY WITH IMPLANT VERSUS MMC-TRABECULECTOMY IN ADULTS AFFECTED
BY ADVANCED OPEN ANGLE GLAUCOMA: A 24-MONTH
RANDOMIZED CONTROLLED TRIAL
R. Carassa1, C. Ciampi1, P. Bettin2, M. Fiori2
1
Italian Glaucoma Center, Milano, Italy, 2Ophthalmology Unit,
S. Raffaele Hospital, Milano, Italy
Purpose: Operative complications during and after trabeculectomy may dramatically affect visual function in advanced glaucomatous eyes. Since non-penetrating surgery was shown
safer than trabeculectomy, the aim of the present study was
to compare safety and efficacy of MMC- Deep Sclerectomy
with implant (MMC-DSI) with MMC-Trabeculectomy (MMCTR) in the treatment of adults affected by advanced open angle glaucoma in a randomized prospective trial.
Methods: Fifty eyes with POAG, PXFG or PDSG, no previous ocular surgery, affected by advanced glaucomatous VF
loss (Hodapp classification) with IOP uncontrolled despite
MTMT, were randomized to MMC-DSI (group 1) or MMC-TR
(group 2). Reticular hyaluronic acid implant or collagen implant were used during MMC-DSI. Cellulose sponges soaked
with 0.3 mg/ml MMC were placed for 2 min under the congiunctiva during both surgeries. Post-operative goniopuncture
and bleb or flap manipulations were allowed in all eyes when
IOP was found > 15 mmHg in 2 consecutive visits. Success
was defined as an IOP ≤ 14 mmHg without medications, with
a reduction from baseline > 20%, and with a reduction in visual acuity < 2 lines. Results: In group 1 (N = 25, age 54.1 ±
17.0 years), initial and final IOP was 24.8 ± 5.7 mmHg and
11.9 ± 2.3 mmHg (p = 0.000). Complete success at 24 months
was 74.1%. In group 2 (N = 25, age 61.3 ± 11.9), initial and
final IOP was 23.4 ± 6.9 mmHg and 11.0 ± 2.8 mmHg (p =
0.000). Complete success at 24 months was 67.4%. Seven
failures occurred in group 1: 4 eyes needed additional medical therapy, 1 eye had a surgical revision due to iris incarceration, and 2 eyes needed additional surgery for uncontrolled
IOP. Group 2 had 8 failures: 3 eyes needed additional medical therapy and 3 eyes had additional surgery for uncontrolled IOP (1 after phaco) and 2 eyes showed a decrease in
VA due to persistent hypotony. Complications (group 1 and
2) were choroidals (8% and 24%), persistent IOP < 6 mmHg)
(0% and 16%), VA reduction > 2 lines (0% and 8%), cataract
(12% and 24%), blebitis (0% and 4%).
Conclusions: MMC-DSI when compared to MMC-TR in advanced open angle glaucomas, provides similar final IOPs
with less complications, and this leads to an higher success
rate.
References:
1. Law SK, Nguyen AM, Coleman AL, Caprioli J. Severe loss
of central vision in patients with advanced glaucoma undergoing trabeculectomy. Arch Ophthalmol 2007; 125: 1044-1050.
2. Awai M, Koga T, Inatani M, Inoue T, Tanihara H. Stability of
the central visual field after modern trabeculetomy techniques
in eyes with advanced glaucoma. Jpn J Ophthalmol 2007; 51:
116-120. 3. Lichter PR, Musch DC, Gillespie BW, Guire KE,
Janz NK, Wren PA, Mills RP, and the CIGTS Study Group.
Interim clinical outcomes in the collaborative initial glaucoma
treatment study comparing initial treatment randomized to
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medications or surgery. Ophthalmology 2001; 108: 1943-1953.
4. Shaarawy T, Karlen M, Schnyder C, Achache F, Sanchez E,
Mermoud A. Five-year results of deep sclerectomy with collagen implant. J Cataract Refract Surg 2001; 27: 1770-1778. 5.
Cillino S, Di Pace F, Casuccio A, Lodato G. Deep sclerectomy versus punch trabeculectomy: effect of low dosage mitomycin C. Ophthalmologica 2005; 219: 281-286.
D11.2 SCHLEMM’S CANAL CROSS-SECTIONAL AREA INCREASES AT COLLECTOR CHANNEL JUNCTIONS
E. Kagemann, G. Wollstein, H. Ishikawa, R.A. Bilonick, M.L.
Gabriele, J.S. Schuman
University of Pittsburgh, Pittsburgh, USA
Purpose: Aqueous humor passes through the trabecular
meshwork, is collected in Schemm’s canal (SC), and drains
through collector channels (CC) to scleral veins. Segmental
SC aqueous outflow would have open and closed SC segments on imaging, and accumulation of aqueous near SC and
collector channel (CC) junctions (SC/CC), while circumferential flow would be expected to show a generally open SC. The
purpose of this study was to non-invasively compare crosssectional SC areas at, and away from, SC/CC’s in human
eyes in-vivo with optical coherence tomography.
Design: This was a prospective cohort clinical study
Participants: Images were obtained from both eyes of 14
healthy subjects.
Methods: SC was imaged in each eye with Bioptigen (Bioptigen Inc, USA) spectral-domain optical coherence tomography
and a 200 nm bandwidth broadlighter, yielding a theoretical
axial resolution under 1μm in the eye (SuperLum LTD., Ireland). Cross-sectional SC image sequences were obtained
at 3 and 9 o’clock. CC’s were tracked to confirm the location
of the SC/CC. Ten frames (700 1.3 mm A-scans x 0.6 mm)
centered at the SC/CC were recorded. Eighteen sequential Ascans were averaged for structural imaging. Frame sequences contained both a SC/CC and an adjacent area of SC with a
visible disconnect from the junction. Contrast and magnification were adjusted to maximize visualization. SC was traced
3 times, from a single frame, in ImageJ (ImageJ 1.40g, http://
rsb.info.nih.gov/ij/) and mean SC area was recorded.
Main outcome measures: The SC area, on or off SC/CC,
and OD/OS and nasal/temporal laterality were analyzed by
a linear mixed effects model.
Results: SC cross-sectional area was significantly larger on
SC/CC’s than off (12,890 vs. 7,391 μm2, 95% confidence interval (CI) of the difference: 3,871-6,229; p < 0.0001). SC
cross-sectional area was significantly larger on the nasal side
(10,983 vs 8,308 μm2; 95% CI of the difference: 441-2,773 p
= 0.009) than temporal.
Conclusion: Schlemm’s canal cross-sectional area is larger
nasally and at SC/CC’s, suggesting segmental flow and supporting a funneling theory of aqueous drainage.
References:
1. Buller C, Johnson D. Segmental variability of the trabecular meshwork in normal and glaucomatous eyes. Invest
Ophthalmol Vis Sci 1994; 35: 3841-3851. 2. Fercher AF,
Hitzenberger CK, Drexler W, Kamp G, Sattmann H. In vivo
optical coherence tomography. Am J Ophthalmol 1993; 116:
113-114. 3. Gong H, Ruberti J, Overby D, Johnson M, Freddo TF. A new view of the human trabecular meshwork using
quick-freeze, deep-etch electron microscopy. Exp Eye Res
2002; 75: 347-358. 4. Grote P. [Indications for the location of
trabeculotomy in simple glaucoma. II. The demonstration of

aqueous outflow with fluorescein]. Doc Ophthalmol 1978; 46:
171-183. 5. Izatt JA, Hee MR, Swanson EA, Lin CP, Huang
D, Schuman JS, et al. Micrometer-scale resolution imaging
of the anterior eye in vivo with optical coherence tomography.
Arch Ophthalmol 1994; 112: 1584-1589. 6. Johnson M. What
controls aqueous humour outflow resistance? Exp Eye Res
2006; 82: 545-557. 7. Johnson M, Chan D, Read AT, Christensen C, Sit A, Ethier CR. The pore density in the inner wall
endothelium of Schlemm’s canal of glaucomatous eyes. Invest Ophthalmol Vis Sci 2002; 43: 2950-2955. 8. Overby DR,
Stamer WD, Johnson M. The changing paradigm of outflow
resistance generation: Towards synergistic models of the JCT
and inner wall endothelium. Exp Eye Res 2008; 9. Sit AJ, Coloma FM, Ethier CR, Johnson M. Factors affecting the pores
of the inner wall endothelium of Schlemm’s canal. Invest Ophthalmol Vis Sci 1997; 38: 1517-1525.
D11-01
S. Melamed
Tel Hashomer, Israel
D11-02
P. Netland
Memphis, USA
Objective: The Glaukos I-stent is a safe new surgical procedure to provide IOP reduction over at least a period of two
years without conjunctival injury in patients with glaucoma.
Description: The Glaukos I-Stent is a trabecular micro-bypass stent designed to allow direct aqueous from the anterior chamber into Schlemm’s canal in patients with glaucoma.
The I-stent is implanted into the Schlemm’s canal ab interno using a gonioscope through clear cornea without manupilation of the conjunctiva. Since 2001 there were several
multi-country studies performed as a single procedure or in
combination with cataract surgery. In all of the presented
studies a substantial reduction of the intraocular pressure
could be achieved. In the combined procedure of cataract
extraction and stent implantation the mean medicated IOP
from 21.9 mmHg could be reduce to 16.9 mmHg at month
24 (20.7%). At 24 months, the majority of patients (36/43,
83.7%) had an IOP of ≤ 18 mm Hg and were medication-free
(22/36, 61.1%). The adverse events were minimal.
D11-03 UPDATE ON GLAUCOMA DRAINAGE IMPLANTS:
STANDARD FOR SECONDARY SURGERY
V.P. Costa
Campinas, Brazil
Description: This lecture will discuss the strategies available
for the surgical treatment of patients who have already undergone a primary filtering procedure. Advantages and disadvantages of a new trabeculectomy vs. shunt device vs.
ciclophotocoagulation will be listed and discussed.
D11-04 EX-PRESS IMPLANT UNDER SCLERAL FLAP
L.W. Herndon Jr
Durham, USA
Objective: To compare the success and complication rates
of glaucoma patients who had Ex-press device implantation
versus those who had conventional trabeculectomy.
Methods: The records of 76 eyes of 69 subjects who had
Ex-press implants and 77 eyes of 65 controls who had tra-
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beculectomy procedures were reviewed. All surgeries were
performed by one of the authors (LWH).
Success was defined as an IOP between five and 21 mmHg
in patients who did not require further glaucoma surgery in
the eye of note.
Results: The Ex-press group had an overall greater surgical
success rate than the standard trabeculectomy group (81%
and 71%, respectively), though this did not reach statistical
significance (P = 0.182). There was a greater percentage of
hypotony cases in the standard trabeculectomy group (16
%) compared to the Ex-press group (4 %), which was statistically significant (P = 0.023).
Conclusions: The present study demonstrates that Ex-press
device implantation is at least as effective as the standard
trabeculectomy in lowering the IOP of glaucoma patients.
Furthermore, the data suggest that the Ex-press device results in an overall greater percentage reduction in IOP than
with trabeculectomy, though this did not reach statistical significance.

begins with a wide conjunctival flap which allows identification and isolation of Tenon’s insertion, so that the subTenon’s space can be entered from the side, allowing a
nearly bloodless creation of the conjunctival-Tenon’s flap.
The conjuctival flap is then everted to give direct visualization of the superior quadrants for blunt dissection for
placement of MMC soaked, wide, thin sponges. A valvelike scleral flap is then created which reduces the risk of
hypotony and allows omission of an iridectomy. The technique creates a scleral flap resistance corresponding to
an equilibrium pressure of about 4-6 mmHg prior to suture placement, and 8-12 mmHg after suture placement.
The minimal suture tension required minimizes the risk of
producing claw holes or of inducing significant astigmatism. The conjuctiva is sutured with buried mattress and
running sutures, with an underneath tie-back of the side
relaxing incisions that allows all knots to be buried. The
life table success at < 21 and < 16 mmHg over a decade,
mean pressures, visual field results, and complications
will be presented.

D11-05 OPHTHALMIC MICROCATHETER AND CANALOPLASTY
R.A. Lewis
Sacramento, USA

D11-09 NON-PENETRATING SURGERY
T. Shaarawy
Geneva, Switzerland

Description: Filtering surgery in glaucoma has been associated with short and long term complications since its introduction over 50 years ago. New and evolving technology
has been introduced to avoid many of the problems associated with creating a fistula and bleb. The new procedures
lower IOP by a variety of mechanisms including devices or
approaches based in the canal of Schlemm, the suprachoroidal (supraciliary) space, and innovative procedures in the
subconjunctival area. We will discuss the background of the
procedures, the surgical approach (ab interno vs ab externo) and the clinical data available to date.
D11-06 TRABECTOME
S. Mosaed
Irvine, USA
D11-07 GOLD MICRO SHUNT
M. Nardi
Pisa, Italy
D11-08 MODIFIED TRABECULECTOMY: STANDARD
FOR PRIMARY SURGERY
P. Palmberg
Miami, USA
Objective:To present a form of trabeculectomy with MMC
and long-term results.
Description: Trabeculectomy with application of Mitomycin C is the glaucoma surgery against which newer procedures should be compared for efficacy and safety. Results
are presented with 10-year follow up showing no net visual field progression. Technical details are presented that
can minimize the complications of bleb leaks/infection and
hypotony. We illustrate a modified trabeculectomy technique (Suner et al., Ophthalmology, 1997) which has several potential advantages in achieving nearly bloodless
surgery, avoiding the need for an iridectomy, avoiding hypotony and flat chambers, and achieving rather predictable pressures in the low-normal range. The technique

D11-10 I-STENT
D. Spiegel
Regensburg, Germany
Description: The Glaukos I-Stent is a trabecular micro-bypass stent designed to allow direct aqueous from the anterior chamber into Schlemm’s canal in patients with glaucoma.
The I-stent is implanted into the Schlemm’s canal ab interno using a gonioscope through clear cornea without manupilation of the conjunctiva. Since 2001, there were several
multi-country studies performed as a single procedure or in
combination with cataract surgery. In all of the presented
studies a substantial reduction of the intraocular pressure
could be achieved. In the combined procedure of cataract
extraction and stent implantation the mean medicated IOP
from 21.9 mmHg could be reduce to 16.9 mmHg at month
24 (20.7%). At 24 months, the majority of patients (36/43,
83.7%) had an IOP of ≤ 18 mmHg and were medication-free
(22/36, 61.1%). The adverse events were minimal.
Objective: The Glaukos I-stent is a safe new surgical procedure to provide IOP reduction over at least a period of two
years without conjunctival injury in patients with glaucoma.

10.30 – 11.15 a.m.
D12 LASER TREATMENT FOR OAG
D12.1 ARGON LASER TRABECULOPLASTY IN THE EARLY MANIFEST GLAUCOMA TRIAL
D. Peters, B. Bengtsson, A. Heijl
Malmö University Hospital, Lund University, Malmö, Sweden
Purpose: To determine the amount and sustainability of
and factors influencing intraocular pressure (IOP) reduction
through argon laser trabeculoplasty (ALT) in the Early Manifest Glaucoma Trial (EMGT).
Design: Cohort study of patients enrolled in the EMGT, followed for up to 8 years.
Participants: One hundred twenty-seven patients with new-

18

book_Abstracts.indb 18

12-6-2009 16:16:12

ly diagnosed open-angle glaucoma from the treatment group
of EMGT.
Methods: All patients obtained the same treatment (topical
betaxolol BID plus ALT) independent of baseline and follow-up
IOP. Pre-ALT IOP readings were obtained after patients had
received betaxolol for 2 weeks. Analysed data included IOP
readings obtained every 3 months for up to 8 years as long
as no progression occurred. The relationship between IOP
reduction and pre-ALT IOP was analysed as was sustainability and influence of the following factors: amount of trabecular pigmentation, presence of exfoliation syndrome, baseline
damage as expressed by MD and surgeon.
Main outcome measure: Intraocular pressure reduction.
Results: Mean pre-ALT IOP was 18.2 mmHg. IOP reduction
after ALT was 2.7 mmHg on average at the 3-month visit.
Treatment effects were larger with higher pre-ALT IOP levels (Pearsons correlation coefficient = 0.656, p < 0.001); thus
every 3 mmHg of higher pre-ALT IOP was associated with
additional mean IOP reduction of approximately 2 mmHg (linear regression analysis). IOP had a significant long-term upward drift. The difference between pre-ALT IOP and last IOP
measurement after 8 years was approximately 1 mmHg (twotailed Wilcoxon test, p = 0,004). IOP reduction depended significantly on the surgeon (one-way ANOVA, p < 0.001); mean
IOP reductions among surgeons ranged from 5.6 mmHg to
-0.9 mmHg.
Conclusions: In EMGT laser treatment reduced IOP by 2.7
mmHg on average from a mean IOP level of 18.2 mmHg
in patients already treated with betaxolol. Baseline IOP and
treating surgeon were factors that significantly influenced the
amount of IOP reduction.
References:
1. Rolim de Moura C, Paranhos A Jr., Wormald R. Laser trabeculoplasty for open angle glaucoma. Cochrane Database
Syst Rev 2007(4):CD003919. 2. Leske MC, Heijl A, Hyman L,
Bengtsson B. Early Manifest Glaucoma Trial: design and baseline data. Ophthalmology 1999; 106: 2144-2153. 3. Heijl A,
Leske MC, Bengtsson B, et al. Reduction of intraocular pressure and glaucoma progression: results from the Early Manifest Glaucoma Trial. Arch Ophthalmol 2002; 120: 1268-1279.
4. Bergeå B, Bodin L, Svedbergh B. Primary argon laser trabeculoplasty vs pilocarpine. II: Long-term effects on intraocular
pressure and facility of outflow. Study design and additional therapy. Acta Ophthalmol (Copenh) 1994; 72: 145-154. 5.
Odberg T, Sandvik L. The medium and long-term efficacy of
primary argon laser trabeculoplasty in avoiding topical medication in open angle glaucoma. Acta Ophthalmol Scand 1999;
77: 176-181. 6. Shingleton BJ, Richter CU, Dharma SK, et al.
Long-term efficacy of argon laser trabeculoplasty. A 10-year
follow-up study. Ophthalmology 1993; 100: 1324-1329. 7. The
Glaucoma Laser Trial (GLT). 2. Results of argon laser trabeculoplasty versus topical medicines. The Glaucoma Laser Trial Research Group. Ophthalmology 1990; 97: 1403-1413. 8.
The Advanced Glaucoma Intervention Study (AGIS): 11. Risk
factors for failure of trabeculectomy and argon laser trabeculoplasty. Am J Ophthalmol 2002; 134: 481-498. 9. Traverso
CE, Spaeth GL, Starita RJ, et al. Factors affecting the results
of argon laser trabeculoplasty in open-angle glaucoma. Ophthalmic Surg 1986; 17: 554-559.

D12-01 LASER TRABECULOPLASTY: WHICH WAVELENGTH SHOULD BE USED?
I. Goldberg
Sydney, Australia
D12-02 THE GLAUCOMA TREATMENT PARADIGM:
WHERE DOES LASER TRABECULOPLASTY FIT?
L.J. Katz
Philadelphia, USA
D12-03 FROM THE BEDSIDE TO THE BENCH AND BACK
AGAIN: PREDICTING AND IMPROVING THE OUTCOMES
OF SLT GLAUCOMA THERAPY
J. Alvarado
San Francisco, USA
Purpose: To determine whether Selective Laser Trabeculoplasty (SLT) and specific topical glaucoma medications
share a common mechanism of action. To assess whether
competition over this mechanism affects the IOP lowering
achieved by SLT when used in conjunction with particular
medications.
Methods: The effect of SLT on the barrier function of
Schlemm’s canal endothelial cells (SCEs) was assessed in
perfusion experiments by measuring the conductivity (μl/min/
mm Hg) in treated and control preparations. The SCEs barrier
was visualized in the ‘living state’ using transfection methods
with a Plasmid construct containing genes for the intercellular junction protein ZO-1, and a green-fluorescent protein.
Junctional assembly/disassembly of SCEs exposed to SLT
and the six medications was documented using time-lapse
confocal fluorescent microscopy. The effect of SLT on the
barrier function of SCEs was then compared with the effects
of PGA analogs (latanoprost, bimatoprost, travoprost), selective alpha agonists (brimonidine), beta-blockers (timolol), and
carbonic anhydrase inhibitors (dorzolamide). Following the in
vitro experiments, a prospective clinical study was conducted in which PGA analogs were removed prior to SLT.
Results: The prostaglandin analogs (PGAs) tested shared
a common mechanism of action with SLT. Each of the PGAs
and SLT demonstrated widening of the paracellular fluid-flow
pathway of SCEs, induction of intercellular junction-disassembly, and decreased resistance. Preliminary review of the
clinical data suggests that removal of PGAs prior to SLT may
improve the IOP lowering achieved by SLT.
Conclusion(s): The SCE-barrier plays an important role in
controlling the egress of aqueous from the eye. SLT and
PGAs share a common mechanism of action whereby the
permeability of the SCE-barrier is increased. This finding
may have clinical implications, as SLT and PGAs may be
less effective when used concurrently due to a similar mechanism of action.
D12-04 TECHNIQUE MODIFICATIONS AND REPEATABILITY
T. Wells
Wellington, New Zealand
Objective:To understand the range of options available for
laser trabeculoplasty while staying within or near recommended guidelines, the theoretical impact of changes in
technique and settings, and to review the evidence for repeatability of LT.
Description: Laser Trabeculoplasty (LT) may be performed
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with Argon or frequency-doubled YAG laser, and while staying close to recommended guidelines many variations are
possible. These may include endpoint, treatment area selected, spacing of laser applications, and delivery lens. It
is likely that such variants will affect outcomes and repeatability, although existing evidence on this topic is light. The
most significant potential advantage of Selective Laser Trabeculoplasty (SLT) over other forms of LT is that it may be
repeatable. Theory and evidence for repeatability of SLT
will be reviewed.
D12-05 SLT IN PXF GLAUCOMA
O. Geyer
Haifa, Israel

11.15 – 12.00 p.m.
D13 DIDACTIC MORNING SESSION 13: BLOODFLOW
INCL CONSENSUS
D13.1 DECREASED CEREBRAL BLOOD FLOW IN HUMAN GLAUCOMA
O. Duncan1, A. Sample2, R.N. Weinreb2, M. Zangwill2
1
York College / Cuny, Jamaica, NY, USA, 2University of California, San Diego, La Jolla, USA
Purpose: Primary open-angle glaucoma (POAG) is a neurodegenerative disorder known to affect the lateral geniculate
nuclei (LGN) and the primary visual cortex (V1) of non-human
primates (Vickers et al., 1997; Crawford et al., 2000; Weber et
al., 2000; Yucel et al., 2003). While one human post-mortem
study has found evidence of neurodegeneration in LGN and
V1 (Gupta, et al., 2006), evidence of glaucomatous neurodegeneration in vivo is lacking. Consequently, we have developed functional magnetic resonance imaging (fMRI) methods
to measure changes in cerebral blood flow (CBF) associated
with glaucomatous neurodegeneration. Arterial spin labeling
(ASL) is a non-invasive fMRI method that can measure resting CBF in the absence of visual stimulation. Thus, ASL is
well suited for inferring which regions of the cortex might be
damaged by ischemia or reperfusion injury.
Method: Ten patients with POAG participated in a cross-sectional study design. Visual function was tested in both eyes
using standard automated perimetry (SITA-SAP) and shortwavelength automated perimetry (SITA-SWAP). The Glaucoma Hemifield Test indicated that patients had superior-inferior
visual field asymmetries. Visual field data were combined, and
superior-inferior visual field asymmetries were confirmed using a Monte Carlo simulation (all p < 0.05). Mean pattern deviation values were computed for the combined superior and
inferior hemifields of each subject (PD-MEAN). Standard blood
oxygen level dependent (BOLD) fMRI methods were used to
obtain retinotopic maps of dorsal and ventral V1. Mean resting
CBF in dorsal and ventral V1 (CBF-MEAN) was measured using ASL fMRI. Patients were not presented with a visual stimulus during the ASL scans. Instead, patients were scanned in
the dark with their eyes open. Differences in resting CBF between ventral and dorsal V1 (ΔCBF-MEAN) were compared
to differences in visual function between the superior and inferior visual fields (ΔPD-MEAN).
Results: For both tests of visual function, the superior-inferior difference in visual function (ΔPD-MEAN) was correlated with the dorsal-ventral difference in cerebral blood flow

(ΔCBF-MEAN). The correlation statistics (r-values) between
ΔPD-MEAN and ΔCBF-MEAN for SITA-SAP and SITA-SWAP
were 0.49 and 0.64, respectively (all p < 0.05).
Conclusion: The severity of vision loss in glaucoma is correlated with chronic alterations of resting blood perfusion in
V1. ASL fMRI may be used to measure changes in chronic
blood perfusion that are associated with glaucomatous neurodegeneration.
References:
1. Crawford ML, Harwerth RS, Smith EL, 3rd, Shen F, CarterDawson L. Glaucoma in primates: cytochrome oxidase reactivity in parvo- and magnocellular pathways. Invest Ophthalmol
Vis Sci 2000; 41: 1791-1802. 2. Gupta N, Ang LC, Noel de
Tilly L, Bidaisee L, Yucel YH. Human glaucoma and neural
degeneration in intracranial optic nerve, lateral geniculate nucleus, and visual cortex. Br J Ophthalmol 2006; 90: 674-678.
3. Vickers JC, Hof PR, Schumer RA, Wang RF, Podos SM,
Morrison JH. Magnocellular and parvocellular visual pathways
are both affected in a macaque monkey model of glaucoma.
Aust N Z J Ophthalmol 1997; 25: 239-243. 4. Weber AJ, Chen
H, Hubbard WC, Kaufman PL. Experimental glaucoma and
cell size, density, and number in the primate lateral geniculate nucleus. Invest Ophthalmol Vis Sci 2000; 41: 1370-1379.
5. Yücel YH, Zhang Q, Weinreb RN, Kaufman PL, Gupta N.
Effects of retinal ganglion cell loss on magno-, parvo-, koniocellular pathways in the lateral geniculate nucleus and visual
cortex in glaucoma. Prog Retin Eye Res 2003; 22: 465-481.
D13-03 ANATOMY AND PHYSIOLOGY OF THE BLOOD
SUPPLY TO THE EYE
J. Jonas
Mannheim, Germany
D13-04 CLINICAL RELEVANCE OF OBF AND IMPACT
OF MEDICATION
M. Araie
Tokyo, Japan
D13-05
N. Gupta
Toronto, Canada
D13-06 CLINICAL METHODS OF OBF
A. Harris
Indianapolis, USA
D13-07 CLINICAL ASSESSMENT OF RETINAL BLOOD
FLOW BY SCANNING LASER DOPPLER FLOWMETRY
(HRF) IN GLAUCOMA
G. Michelson
Erlangen, Germany
Background: In the OHTS-Study the presence of cardiovascular disease is a significant and independent risk factor for conversion from ocular hypertension to glaucomatous
optic nerve atrophy. The main risk factor for cardiovascular
disease is an impaired endothelial function with changes in
the microcirculation. Thus the knowledge about the microvascular circulation in the retina and in the optic nerve head
may constitute a central factor in the pathogenesis of normal tension glaucoma.
Purpose: to give an overview about the method of Scanning Laser Doppler Flowmetry (HRF).
Methods: The method of Scanning Laser Doppler Flowme-
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try (SLDF or HRF) is described in respect to the parameters:
(1) location of measurement, (2) principle of measurement,
(3) time consumption for the patient, (4) time consumption
for the analysis, (5) complexity of performing the examination, (6) reliability, and (7) clinical impact.
Results: The device Scanning Laser Doppler Flowmetry
(HRF) focusses on two aspects: (1) retinal and optic nerve
head capillaries, and (2) retinal arterioles and veins. The
method measures (1) the capillary blood flow in arbitrary
units in the retina and optic nerve head tissue and (2) the
wall-to-lumen-ratio of retinal vessels. The time consumption
for measurement and analysis showed a range of 15 minutes
to 60 minutes. The reliability is about 0.7- 0.8.
Conclusion: Scanning Laser Doppler Flowmetry (HRF) is
a device measuring blood flow parameters in the retina and
optic nerve tissue. In addition the morphological parameter
wall-to-lumen-ratio is assessible. The degree of the clinical
impact of these measured parameters in the progression of
glaucoma is unknown.

10.30–11.15 a.m.
D14 GLAUCOMA PROGRESSION II: DETECTING ESTABLISHING RATES OF GLAUCOMA STRUCTURAL
PROGRESSION
D14-03 OPTIC DISC PHOTOGRAPHY AND CLINICAL
EXAMINATION
D.S. Greenfield
Miami, USA
D14-04 HRT STRUCTURE CHANGE AND RATE
B. Chauhan
Halifax, Canada
This presentation will focus on progressive glaucomatous
changes detected with confocal scanning laser tomography
(CSLT) in glaucoma patients. Focus will be on: 1. Detection
of early progressive glaucomatous change; 2. The functional consequence of CSLT detected progressive change; 3.
Comparison of CSLT detected changes with conventional
techniques; 4. Rates of change in glaucoma patients and
healthy controls.
D14-05 GDX RNFL STRUCTURE CHANGE AND RATE
H.G. Lemij
Rotterdam, The Netherlands
Several long-term studies in glaucoma have been conducted
(or are still underway) that look into monitoring any progression with scanning laser polarimetry (SLP), the technology
commercially available as the GDx (Carl Zeiss Meditec). The
principles of glaucoma detection and some results will be
presented. These will be compared to functional measurements of change.
D14-06 OCT RNFL STRUCTURE CHANGE AND RATE
F. Medeiros
La Jolla, USA

11.15 – 12.00 p.m.
D15 CLINICIAN SCIENTIST SYMPOSIUM
D15-01 SYMPOSIUM OUTLINE
P.R. Healey
Westmead, Australia
Objective: To explain the role of genetic and molecular medicine in glaucoma by presenting the work of outstanding
young clinician-scientists.
Description: Better understanding of Cell Biology has lead
to a great proliferation of research in glaucoma genetics and
molecular biology. This symposium will take the audience on
a journey from the macrocosm to the microcosm and finally
to the bedside in clinical and molecular genetics. The first
two talks will explore genetic mechanisms in glaucoma, at
the epidemiolgical and laboratory levels. The next two talks
will examine molecular mechanisms in glaucoma and the
recent advances in our understanding of this disease. The
last two talks will report the latest research in molecular and
genetic therapies for glaucoma including clinic results of the
first ocular gene therapy trial.
D15-02 MOLECULAR MECHANISMS OF INTRAOCULAR PRESSURE REGULATION
M. Aihara
Tokyo, Japan
Description: IOP regulation is full of mystery. Its molecular
mechanism is still under investigation. Deep insight of IOP
regulation will lead to clarify the mechanism of IOP increase
and to develop IOP-lowering drugs. IOP varies physiologically dependent on the diurnal rhythm, season, body position, light cycle, articles of taste and so on. Recently, it was
found in mouse that diurnal changes are regulated by clock
genes expressing in suprachiasmic nucleus. The receptors
acting for strong IOP reduction, such as prostanoid receptors for prostaglandin-analogues and adrenergic alpha-2 receptor for brimonidine, may be associated with physiological
IOP regulation. However, the knock-out mouse studies indicate that the deletion of these receptors exerts no influence on both diurnal changes of IOP and the baseline of
IOP. These suggest that complicated mechanisms are present in IOP regulation.
D15-03 GENETICS
J. Craig
Adelaide, Australia
D15-04 AGING AND MITOCHONDRIAL DYSFUNCTION
IN GLAUCOMA
J.G. Crowston
Melbourne, Australia
Description: Glaucoma prevalence and incidence increase
rapidly with accumulating age. This can result from age-related factors that damage the optic nerve. Impaired blood flow,
increased mechanical and oxidative injury as well as glial
cell-mediated damage have all been implicated in contributing to the increased rates of retinal ganglion cell death that
is characteristic of glaucoma. An alternative explanation is
that older retinal ganglion cells become increasingly vulnerable to injury. This may be a consequence of mitochondrial
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dysfunction, which is a biochemical hallmark of aging. Defective mitochondrial oxidative phosphorylation reduces ATP
production and increases free radical production and oxidative stress. This will increase oxidative stress in old nerves
and result in reduced energy supplies that will reduce the
capacity for repair. This talk will provide evidence demonstrating that aging increases optic nerve vulnerability to oxidative stress from acute IOP elevation. Additionally we will
present some clinical data showing that impaired oxidative
phosphorylation is associated with increased vision loss in
an inherited mitochondrial optic neuropathy.

D16-04 EYE PASS
R.H. Brown
Atlanta, USA

D15-05 GENETIC STUDY BASED ON THE TWINS
M. He
Guangzhou, P.R. China

D16-07 EXPRESS SHUNT
L.W. Herndon, Jr
Durham, USA

Description: To share the experience on running the Guangzhou Twin Eye Study and summarize the major findings on
the genetic basis of the glaucoma-related traits, the future
development will also be discussed.

Description: Multicenter, randomized control clinical trials
have shown the importance of lowering intraocular pressure in primary open-angle glaucoma. Trabeculectomy surgery has for years been the gold standard for glaucoma
surgery, but there are known complications of this surgery,
including bleb-related infections and irritation. Newer glaucoma surgical procedures are now available, which appear
to have fewer of the complications associated with trabeculectomy. Techniques and principles of new procedures,
such as canaloplasty, ex-press shunt surgery, and trabectome surgery will be discussed.

D15-06 MOLECULAR/GENE THERAPIES
K.R.G. Martin
Cambridge, UK
Description: As our understanding of the molecular processes involved in retinal ganglion cell death in glaucoma
has increased, new targets for therapeutic intervention have
been revealed. Gene therapy is a promising approach in the
treatment of eye disease and a number of gene therapy approaches have shown benefit in animal models of glaucoma. In particular, delivery of neurotrophic factors such as
BDNF and CNTF appear to slow the loss of retinal ganglion
cells. Until recently, concerns about the safety of viral vectors in the eye and the tolerability of intravitreal injections
have made clinical translation seem a long way off. However, intravitreal injections are now a widespread and well tolerated treatment for age-related macular degeneration and
no safety concerns have been identified using adeno-associated virus (AAV) vectors in clinical trials for Leber’s congenital amaurosis. Thus, the use of gene therapy approaches for
severe progressive glaucoma refractory to other treatments
is certainly conceivable and clinical trials are now needed.
New discoveries about the molecular mechanisms involved
in the death retinal ganglion cells and their axons point to
other promising new therapeutic approaches.
D15-07 GENE THERAPY IN LEBER AMAUROSIS – PRELIMINARY RESULTS FROM A CLINICAL TRIAL
A. Viswanathan
London, UK

Saturday, July 11, 2009
08.30 - 10.30 a.m.
D16 VIDEO SESSION GLAUCOMA SURGERY
D16-03 GOLD SHUNT
I. Ahmed
Toronto, Canada

D16-05 TRABECTOME
G.P. Condon
Pittsburgh, USA
D16-06 ANGLE-CLOSURE GONIOSYNECHIAE
N. Congdon
Hong Kong, P.R. China

D16-08 TRAB CLOSURE
P. Khaw
London, UK
D16-09 TRAP FLAP AND PUNCH OR CUT OF TRAB
D. Rhee
Boston, USA
D16-10 GLAUCOS SHUNT
T. Samuelson
Minneapolis, USA
D16-11 CANALOPLASTY
M. Tetz
Berlin, Germany
D17 UVEOSCLERAL OUTFLOW
D17.01 COMPUTERIZED IMAGING AND MEASUREMENT
OF EPISCLERAL VENOUS PRESSURE
A. Sit, S. Ekdawi
Mayo Clinic, Rochester, MN, USA
Purpose: Episcleral venous pressure (EVP) is critical in understanding aqueous humor dynamics. In particular, accurate
calculation of uveoscleral flow depends on knowing EVP. Noninvasive EVP measurement involves compressing an episcleral vein with a pressurized silicone balloon and recording
the pressure at which partial vein collapse occurs. However,
this is a poorly defined endpoint with different stages of vessel collapse spanning more than 10 mmHg. Consequently,
uncertainty exists concerning EVP measurements and subsequent calculation of uveoscleral flow. As well, some existing medications may affect EVP but this has been difficult to
access due to measurement uncertainty. Our goal was to develop a system to allow precise EVP measurements to enable
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detection of physiologic and therapeutic changes in aqueous
humor dynamics in future studies.
Design: New device and technique development with prospective sequential testing
Participants: Healthy male and female volunteers aged 18-45
years.
Methods: A commercially available Episcleral Venomanometer (EyeTech Ltd, Morton Grove, IL) was extensively modified
and several key features incorporated. A computer-controlled
motor drive was used to automatically increase pressure at
the balloon tip. A high-definition video camera was used to image episcleral veins during compression with the balloon tip.
Pressure was automatically recorded using a transducer and
synchronized with each frame of the video. Post-hoc image
analysis software (Analyze, Biomedical Imaging Resource,
Mayo Clinic) was used to identify different states of collapse
episcleral vein collapse and the corresponding pressure determined. Healthy volunteers aged 18-45 years were recruited
from employees and students at the Mayo Clinic (Rochester,
MN) for our pilot study. Subjects with glaucoma, narrow angles, history of eye surgery or trauma, suspicion for glaucoma, or use of systemic medications known to affect IOP were
excluded. EVP was measured in 4 quadrants (superotemporal, inferotemporal, superonasal, and inferonasal) in each eye
and calculated using post-hoc analysis. IOP was measured
using Goldmann tonometry.
Main outcome measure: Mean EVP.
Results: Image quality of episcleral veins was excellent and
suitable for analysis. The degree of vessel collapse and EVP
could be easily measured by trained users. Ten eyes from
5 subjects (2 females, 3 males) were included in the study.
Average age of the subjects was 28 years (range 21 to 35
years). The IOP was 12.0 ± 2.6 mmHg (mean ± SD. The EVP
was found to be 5.2 ± 0.3 mmHg (mean ± SD) at 10% vein
compression and 9.3 ± 1.1 mmHg (mean ± SD) at 50% vessel compression.
Discussion and Conclusions: Our system provides a method to precisely measure EVP. This is an important requirement in understanding normal aqueous dynamics as well as
physiologic and glaucomatous changes. Precise EVP measurements may also enhance our understanding of mechanisms of action for existing and future medical and surgical
therapies. In our pilot study, smaller amounts of vein compression appear to provide more consistent results (smaller
SD) but further work is required to determine the optimal parameters for measurement. Further software development is
also required to automate the image analysis.
References:
1. Zeimer RC, et al. Arch Ophthalmol 1983; 101: 1447. 2.
Gaasterland DE, Pederson JE. Invest Ophthalmol Vis Sci
1983; 24: 1417. 3. Sit AJ, et al. Invest Ophthalmol Vis Sci
2008; 49: 1473. 4. Brubaker RF. Surv Ophthalmol 2001; 45
Suppl 4: S347. 5. Lim KS, et al. Ophthalmology 2008; 115:
790.
D17-01 MEASUREMENT OF UVEOSCLERAL OUTFLOW
IN HUMANS
A. Sit
Rochester, MN, USA
Objectives:To understand the basics of aqueous humor dynamics; To understand the methods of calculating uveoscleral
outflow in humans using non-invasive measurements
Description: Measurement of uveoscleral outflow cannot

be performed non-invasively. As a result, measurement of
uveoscleral outflow in humans needs to be performed indirectly. The modified Goldmann equation relates the various
fluid dynamics factors that contribute to intraocular pressure
(IOP). These factors include four variables: aqueous humor
flow rate, outflow facility, episcleral venous pressure, and
uveoscleral flow. Uveoscleral outflow can be calculated by
measuring IOP and the three remaining variables. Aqueous
humor flow rate is measured using anterior segment fluorophotometry; outflow facility is measured using tonography;
and episcleral venous pressure is measured using venomanometry. Alternate methods of calculating uveoscleral outflow involve measurement of IOP and two variables under
different conditions and ‘eliminating’ one variable.
D17-02 MORPHOLOGY OF THE UVEOSCLERAL PATHWAY
E. Tamm
Regensburg, Germany
D17-03 ANIMAL MODELS OF UVEOSCLERAL OUTFLOW
J. Lindsey
La Jolla, USA
Description: Recent animal studies advances have clarified
the mechanism of uveoscleral outflow regulation as well as
its contributions to the health of various ocular tissues. This
approach has allowed investigations that are not possible
to conduct in human subjects. These studies have provided
new insight into the functions of uveoscleral outflow. Discussion topics will include: 1. Comparison of uveoscleral outflow in various laboratory animal species; 2. Interpretation
considerations for animal studies of uveoscleral outflow; 3.
Animal studies providing new basic insights into uveoscleral outflow contributions to intraocular pressure; 4. Animal
tracer studies of aqueous humor protein targeting including
the partitioning of aqueous humor in animal models; 5. Drug
effects on uveoscleral and conventional outflow tissues; 6.
The significance of lymphatic contributions to the distal portion of the uveoscleral outflow drainage.
D17-04 IS UVEOSCLERAL OUTFLOW ALTERED IN
GLAUCOMA?
C. Toris
Omaha, USA
Objectives: Based on our current understanding of uveoscleral outflow in the healthy eye and in eyes with elevated IOP, this review proposes a role for uveoscleral outflow
in glaucoma.
Description: Although the existence of uveoscleral outflow
has been known for many years, there is still little known
about its role in primary open angle glaucoma (POAG). In a
small study, Yablonski (1985) reported that patients with uncontrolled glaucoma show an increase in uveoscleral outflow
when maintained on maximally tolerated medications. Unfortunately, the presence of medications can confound the
interpretation of these results. Uveoscleral outflow has not
been measured in patients with POAG without ocular medications because the washout period puts the patient at risk
for further glaucomatous damage. We do know that patients
with ocular hypertension (OHT) without glaucoma have reduced uveoscleral outflow. Uveoscleral outflow also is reduced in exfoliation syndrome with OHT but unchanged in
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pigment dispersion syndrome with OHT. When these syndromes are associated with normal IOP, uveoscleral outflow
remains normal. These studies were conducted on patients
after washout of all ocular medications. These studies lead
us to hypothesize that reductions in uveoscleral outflow may
contribute to OHT in POAG. However, if the ocular hypertension in POAG becomes uncontrolled, then the resistance
in the trabecular meshwork can become severely elevated,
thereby diverting a large proportion of aqueous humor to the
ciliary muscle and uveoscleral outflow pathway. Uveoscleral
outflow may be reduced in exfoliative glaucoma but not pigmentary glaucoma. Identifying causes for the elevated IOP
in each type of glaucoma may one day enable the clinician
to tailor treatments to target specific abnormalities.
D17-05 FUTURE THERAPY FOR UVEOSCLERAL OUTFLOW
L. Wheeler
Irvine, USA

cameral injection of 125I human serum albumin. Results revealed a rich network of lymphatic vessels within the ciliary
body. Fluorescent nanoparticles were drained by lymphatic channels in the sheep ciliary body and radioactive tracer
count was greater in the head and neck lymph nodes compared to other lymph nodes. A distinct uveolymphatic pathway is described in the human and sheep ciliary body. The
flow of aqueous humor into lymphatic channels within the
ciliary body indicates a novel mechanism by which aqueous humor flows out of the eye, and a possible therapeutic
target for glaucoma.
D18 NEW IDEAS IN MEDICAL TREATMENT
D18-01 ADJUNCTIVE MEDICAL THERAPY: NEW EVIDENCE AND TREATMENT STRATEGIES FOR GLAUCOMA
M. Aquino
Manila, Phillipines

Objective: To present a pharmacological basis for remodeling of the ciliary muscle that results in enlarged spaces for
fluid to flow out of the eye. A variety of prostaglandin analogues have shown this effect on the primate ciliary muscle.
Unfortunately, there is no consensus on a clinical instrument
or methodology to measure UVS outflow easily in humans.
Receptor expression, signal transduction, gene transcription and measurement of matrix metalloproteinases have
been the focus of research to help explain drugs effects on
UVS outflow. Additional mechanisms that may contribute to
increased UVS outflow include relaxation of the ciliary muscle, cell shape changes, etc. These ideas and data will discussed as a background and basis to what the future holds
for next generation of UVS outflow drugs.
Description: The uveoscleral (UVS) outflow pathway can
be pharmacologically modified to reduce IOP in glaucoma
patients. Some of the most efficacious drugs for lowering
IOP enhance UVS outflow. A brief review of the research
on the mechanisms of action and pharmacology of prostaglandin analogues and adrenergic agents will provide a
background for a discussion of future therapies that may
enhance UVS outflow.

Description: IOP-lowering with monotherapy is ideal, however, monotheraphy may not be enough. Over the course
of years of treatment, many of our patients end up on multiple medications. This is usually done by adding one additional agent at a time. An ideal adjunctive agent should
ideally have a maximum additive IOP-lowering and 24-hour
IOP control, safe, tolerable and an easy-to-comply dosing
regimen, and must enhance or have a neutral effect on ocular perfusion pressure. For the majority of our glaucoma
patients, our first choice for treatment is usually prostaglandin monotherapy. When were adding to a prostaglandin, our options for adjunctive medical therapy include
beta-blocker, topical anhydrase inhibitors and alpha2-agonist. Which one is the better agent? Current available evidence will be presented to address this question.

D17-07 EVIDENCE OF A UVEOLYMPHATIC OUTFLOW
PATHWAY IN THE EYE
N. Gupta
Toronto, Canada

Objective: To study the route of local penetration of a topically instilled drug to the ipsilateral retrobulbar space and
posterior retina in experimental animals.
Description: A topically instilled drug locally diffuses from
conjunctival cul-de-sac to retrobulbar space around the optic
nerve insertion via periocular Tenon tissue and then to the
posterior retina-choroid across the posterior sclera at pharmacologically active levels. To elucidate the penetration route
of topically instilled drugs to the ipsilateral posterior parts of
the eye, we determined the ocular and periocular distribution
and the concentration of radio-labeled nipradilol, a beta-1,2
and alpha-1 receptors antagonist which was registered as
an antiglaucoma agent in Japan, after its topical instillation,
intracameral injection or sub-Tenon injection in rabbits and
monkeys by whole head autoradiography. After unilateral instillation of 1%[14C]nipradilol in monkeys, nipradilol levels in
the retrobulbar space around the optic nerve insertion and
posterior retina-choroid were significantly higher on the ipsilateral than contralateral side (140 vs. 40 ng, and 636 vs.
521 ng). This finding was also reproduced in rabbits. After
intracameral injection of [14C]nipradilol in rabbits, radioac-

Description: Aqueous humor flows into the anterior chamber, and then drains from the eye by conventional outflow
via the trabecular meshwork and Schlemm’s canal, and the
unconventional outflow via the ciliary body, an anatomically ill-defined pathway. We hypothesized that absorption of
aqueous humour from the anterior chamber of the eye occurs in part, via transport into the lymphatic circulatory system. Predicting that aqueous humour will be drained into a
network of lymphatic vessels located in the ciliary body, we
studied post-mortem human eyes to identify lymphatic vessels with specific markers for lymphatic endothelium. Tracer
studies with fluorescent nanospheres injected intracamerally in sheep were conducted to determine the relationship
between the lymphatic circulation in the ciliary body and
aqueous humour outflow. Radiation tracer levels in sheep
plasma and tissue samples were measured following intra-

D18-02 TOPICAL INSTILLATION: IS IT POSSIBLE TO
CAUSE LOCAL PHARMACOLOGIC EFFECTS IN THE
IPSILATERAL POSTERIOR FUNDUS OF AN EYE BY
LOCAL PENETRATION?
M. Araie
Tokyo, Japan
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tivity was observed only in the anterior, but not in the posterior parts of the ipsilateral eye or in the contralateral eye.
After sub-Tenon injection of [14C]nipradilol, radioactivity was
observed only in the ipsilateral posterior retina-choroid and
retrobulbar space around the optic nerve insertion. The level of unchanged nipradilol determined by LC/MS/MS in the
isolated posterior retina after instillation of 1 % solution was
69 and 58 ng on the ipsilateral and contralateral side (P =
0.008). These findings indicated that in rabbits topically instilled nipradilol diffused from conjunctival cul-de-sac to retrobulbar space around the optic nerve insertion via periocular
Tenon tissue at pharmacologically active levels and diffusion
from retrobulbar space across the posterior sclera may be
the main route to reach the posterior retina-choroid.
D18-03 UPDATE ON CYTOSKELETAL APPROACHES
TO GLAUCOMA THERAPY
P.L. Kaufman
Madison, USA
D18-04 THE CALCIUM HYPOTHESIS OF GLAUCOMATOUS NEURODEGENERATION
D. Calkins
Nashville, USA
Objective and Description: Recent evidence from our
group and others indicates that a key early event in retinal ganglion cell degeneration in glaucoma is loss of axonal transport accompanied by a prevalence of axonal
dystrophies within the optic pathways. In most degenerative diseases of the central nervous system, progressive
axonopathy involves one or more calcium-dependent cascades. These may link to oxidative stress, cytoskeletal reorganization and metabolic dysfunction. This presentation
will summarize key recent experiments that implicate a
novel cation channel in mediating multiple aspects of calcium-dependent degeneration in glaucoma.
D18-05 THE USE OF ANTIBIOTICS IN GLAUCOMA
S. John
Bar Harbor, USA
Description: Findings from various groups have implicated components of innate immune pathways in glaucoma.
For example and along with our collaborators, we have
implicated molecules of the complement pathway as potentially early mediators of synapse elimination in glaucoma. A potential role of innate immune markers, suggests
that inflammatory signals are important in glaucomatous
neurodegeneration. Importantly, neuroinflammation has
been implicated in various neurodegenerative disease, including glaucoma. This raises the possibility that various
microbes including some bacteria may alter inflammatory signals and impact the onset or progression of glaucoma. Thus, antibiotic treatments may prove beneficial.
Some antibiotics have also been suggested to have protective effects that are independent of their antibacterial
properties. On the other hand, various off target effects
of these compounds could have potentially worsening effects on disease progression. The talk will discuss some
of these ideas.

D18-07 CONSIDERATIONS FOR TREATMENTS DIRECTED AT GANGLION CELL SURVIVAL
R. Nickells
Madison, USA
Description: The description that retinal ganglion cells die
by apoptosis in glaucoma opened a whole new area of study
to develop and test agents and treatments designed to block
the cell death process. The goal of this research has been
to augment long established pressure lowering strategies to
treat this disease. How close are we to seeing this ‘neuroprotective’ strategy reach the clinical arsenal of glaucoma management? To answer this question, we must consider how
much we know about the pathology of glaucoma that leads to
ganglion cell death. This consideration must take into account
new models of cell death whereby different compartments
of the ganglion cell die by molecularly distinct and independent pathways. Axon death does not necessarily mean
soma death, and vice versa. Additionally, our understanding
of apoptosis, which is the independent destruct pathway executed only by ganglion cell somas, is still relatively naïve.
Even therapies that profoundly reduce ganglion cell loss in
animal models of glaucoma, for example, leave these ‘survivors’ crippled, unable to function, and usually without an
axon. There is undoubtedly a future for ‘neuroprotection’, but
the road to it may be longer than we think.
D18-08 RHO-ROCK SYSTEM AND CONVENTIONAL
OUTFLOW PATHWAY
H. Tanihara
Kumamoto, Japan
Description: Numerous drugs to lower intraocular pressure (IOP) have been developed and used to treat glaucoma. In addition to them, we have reported that instillation of
selective ROCK (Rho-associated coiled coil-forming protein
kinase) inhibitors significantly reduced IOP, the mechanism
of which was attributed to improved conventional outflow.
Rho guanosine triphosphatase, a member of the Rho subgroup of the Ras superfamily, participates in signaling pathways that lead to formation of actin stress fibers and focal
adhesions. ROCK is one of Rho effectors. Rho-ROCK signaling system is also involved in diverse physiological functions associated with cytoskeletal rearrangement related to
cell shape, cell motility, cytokinesis, and smooth muscle contraction. The expression of ROCK has been shown in ocular
tissues, including the trabecular meshwork (TM) and ciliary muscle (CM). Also, inhibition of ROCK activity has been
shown to induce alterations in TM cellular responses such
as migration, adhesion, and changes in cell shape. Our clinical trials have demonstrated that selective ROCK inhibitor
eye drops can decrease IOP even in human eyes with and
without glaucoma.

10.30 – 12.00 a.m.
D19 WGA-ASCRS VIDEO SESSION GLAUCOMA &
CATARACT
D19-01 CONQUERING ANGLE CLOSURE WITH CATARACT SURGERY ± GONIOSYNECHIALYSIS
R.H. Brown
Atlanta, USA
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D19-02 PHAKO-DEEP SCLERECTOMY
T. Shaarawy
Geneva, Switzerland
D19-03 LATE IOL DISLOCATION: THE REAL DEAL
G.P. Condon
Pittsburgh, USA
D19-04 WEAK ZONULES, SMALL PUPILS, AND OTHER
CATARACT CHALLENGES IN GLAUCOMA PATIENTS
A.S. Crandall
Salt Lake City, USA
D19-05 IOP FLUCTUATIONS POST CATARACT AND
POSTGLAUCOMA SURGERY
A.G. Konstas
Thessaloniki, Greece
Objective: To present and discuss available evidence on
the fluctuation of 24-hour intraocular pressure (IOP) control
after cataract and glaucoma surgery.
Description: New controlled evidence over the last few years
has increased the understanding and importance of monitoring 24-hour IOP control in glaucoma. Published evidence
suggests that prostaglandins and fixed combinations significantly reduce fluctuation of 24-hour IOP after cataract surgery. A well-functioning trabeculectomy provides significantly
lower fluctuation and better quality of 24-hour IOP than successful medical therapy. More evidence is needed on the role
and value of reduced fluctuation of IOP in glaucoma.
D19-06 COMBINED SURGERY
T. Samuelson
Minneapolis, USA
D19-07 PSEUDOEXFOLIATION: TIPS FOR SUCCESSFUL CATARACT SURGERY
B. Shingleton
Boston, USA
Description: Video presentation will highlight critical preoperative and operative considerations to enhance safety of
cataract surgery in pseudoexfoliation patients. Emphasis will
be placed on intraoperative assessment of capsule/zonule
status, hydrodissection, phacoemulsification techniques and
IOL choice and positioning.
D19-08 PHAKO SURGERY FOR CACG CASES
D. Lam
Hong Kong, P.R. China

10.30 – 11.15 a.m.
D20 IMPROVING OUTCOMES IN GL MINIMIZE NEGATIVE
IMPACT
D20-01 AVOIDING SURGICAL COMPLICATIONS:
HOW TO ACHIEVE THE BEST LONG-TERM FILTERING BLEB
F. Grehn
Würzburg, Germany
Description: Biomicroscopic observation of the early development of the filtering bleb as well as confocal microscopic

imaging, optical coherence tomography, and ultrasound biomicroscopiy can help to detect early signs of bleb failure. A
well defined dose of antimetabolites during operation (concentration x volume) is a prerequisite to avoid avascular blebs
with increased risk of infection. A number of subjective and
objective bleb complications, ranging from bleb dysesthesia to chronically leaking bleb with blephitis/endophthalmitis can nowadays be solved by specific approaches. Using
the concept of intensified postoperative care, the long-term
success rate of filtering blebs as defined by the EGS Guidelines target pressure reached without additional medication
can be nearly be doubled.
D20-02 LIKE ADDING ANOTHER DROP, AND IT’S
(ALMOST) FREE:
IMPROVING ADHERENCE
H. Quigley
Baltimore, USA
Description: The dirty little secret of glaucoma therapy is
that many patients take their eyedrops less often than the
prescribed frequency. Confirmation by electronic means of
this fact with modern drugs has shown that only 70% of doses are likely to be used by the average patient – among insured and well-educated persons. The risk factors for poor
adherence will be reviewed and recent interventional trials
to improve adherence will be presented. Physician communication and patient re-education and reminder systems can
act in concert to dramatically improve outcomes of topical
glaucoma therapy.
D20-03 IS CHAMBER ANGLE IMAGING PREDICTIVE
OF FUTURE ANGLE CLOSURE?
D.E. Grigera
Buenos Aires, Argentina
Objective: to update knowledge on the capacity of anterior
segment imaging techniques for detecting signs leading to
the recognition of individuals prone to AC.
Description: To predict angle closure (i.e., to foretell if and
when a given eye will suffer it) is not yet achievable. In the
meantime, help from diverse technologies can improve our
performance. Imaging studies of the anterior chamber comprise ultrasound biomicroscopy, anterior segment OCT and
Scheimpflug photography. They all allow objective quantification of angles. When performed under dark conditions,
they are useful for detecting appositional angle closure in
eyes that may appear as open in white light gonioscopy. In
eyes with a pupillary block configuration, signs like iris shortening, increased iris thickness, increased iris convexity and
small iris-lens touch are of paramount importance. The mentioned techniques are also useful for the detection of plateau
and pseudoplateau iris caused by multiple ciliary cysts. Widening of the anterior chamber after peripheral iridotomy is
more readily detected with UBM and anterior segment OCT
than with gonioscopy. No conclusive evidence has been obtained about the predictability of AC closure based on UBM
examination, but contralateral eyes of individuals that had
an AAC attack tend to have a more crowded anterior segment than those of healthy controls. Last but not least, the
presence of minimal uveal effusions in a significant number
of eyes with PACG and APAC is a recent discovery; its importance is yet to be clarified.
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D20-04 AVOIDING SURGICAL COMPLICATIONS: HOW
TO MINIMIZE TUBE-SHUNT PROBLEMS
R. Parrish
Miami, USA

D20-06 AFTER THE IRIDOTOMY, HOW TO IMPROVE
ANGLE CLOSURE OUTCOMES
R. Sihota
New Delhi, India

Description: The goals of this didactic session are to discuss the specific techniques of the author to minimize the
complications of tube-shunt surgery. Proper fixation of the
device to the sclera to lessen the likelihood of postoperative
diplopia, development of a sufficiently long and oblique corneoscleral tunnel for tube insertion into the anterior chamber
to lessen immediate postoperative hypotony, and adequate
coverage of the tube with glycerin preserved cornea to reduce late erosion of the device are three techniques the author will present in detail. Members of the audience should
understand the rationale for these specific techniques and
be able to incorporate them in their surgical practice if they
chose to do so. Primary focus will include discussion of the
Ahmed Glaucoma Valve and the Baerveldt Glaucoma Drainage Implant.

Description: Primary angle closure (PAC) is the earliest
definitive form of PACG. PAC or subacute angle closure
has a distinct clinical and anatomical profile as compared
to acute and chronic angle-closure glaucoma. All such
eyes should undergo an iridotomy to open up any part of
the angle having iridocorneal apposition alone and not
peripheral anteriorl synechiae. After an iridotomy, it could
be expected that eyes with subacute or PAC would have
a good long-term prognosis, however it has been seen
that a third progress to an ocular hypertension, and about
10 % to a glaucomatous optic neuropathy. The long-term
outcome of acute PACG eyes depends almost wholly on
the time delay to an adequate control of IOP. Following
an iridotomy, it has been reported that following an early
control of the attack, an iridotomy alone was sufficient to
control IOP in about 80 % of eyes, with only 12 % requiring surgery. Chronic PACG eyes after iridotomy continue
to have a raised IOP because of trabecular damage, and
need medical / surgical therapy to lower the IOP to ‘targets’ commensurate with existent neuropathy. The target may be lower than that required for POAG eyes, and
about a third require surgery for the long-term control of
progression.

D20-05 THE IMPACT OF GLAUCOMA ON QUALITY OF
LIFE: DRIVING, READING, MOBILITY
P. Ramulu
Baltimore, USA
Description: Glaucoma screening and treatment should be
aimed at minimizing disability resulting from visual loss and
maximizing quality of life. Here, we summarize data from
clinical and epidemiological studies which demonstrate how,
and at what stage, glaucoma produces disability and/or decreased quality of life.
Individuals with glaucoma in developed nations cite driving,
mobility, and reading as their most important vision-related
functions. The most common complaint among people with
glaucoma is difficulty performing tasks at the extremes of
lighting. Individuals with glaucoma also describe difficulty
performing a broad range of important tasks including driving, walking, reading, and social interaction.
Vision-related quality of life instruments suggest that quality
of life declines in glaucoma with progressive visual field loss,
particularly with better-eye field loss. These instruments also
suggest that glaucoma may impact quality of life even when
only mild to moderate unilateral visual field loss is present.
Glaucoma is noted to measurably affect task performance
primarily when bilateral visual field loss is present. Individuals with bilateral glaucomatous field loss are more likely to
stop driving than people without glaucoma, and the odds of
driving cessation doubles for every 5 dB decline in the better-eye visual field. Those who continue to drive may have a
higher rate of accidents. Individuals with bilateral glaucomatous field loss also walk slower, more frequently bump into
objects, and have poor balance and a higher incidence of
falls. Reading speed has not been noted to decline in glaucoma until visual field loss is severe enough to affect binocular visual acuity. The substantial difference in measured
task performance and self-reported ability seen with different levels of better-eye field damage suggests that minimizing visual field loss in the better-seeing eye is associated
with better functional outcomes. Further work is necessary
to establish whether unilateral glaucoma has a significant
impact on patients.

11.15 – 12.00 a.m.
D21 GENETICS
D21.1 THE ROLE OF THE NITRIC OXIDE SYNTHASE 3
GENE IN PRIMARY OPEN-ANGLE GLAUCOMA: A POPULATION-BASED ASSESSMENT INCORPORATING ENVIRONMENTAL EXPOSURE DATA
L.R. Pasquale1, J.L. Wiggs1, S.E. Hankinson1, B.A. Rosner1,
J.L. Haines2, H.J. Kang1
1
Harvard Medical School, Boston, USA, 2Vanderbilt University, Nashville, USA
Purpose: Previous investigators found an association between nitric oxide synthase 3 gene (NOS3) variants and primary open-angle glaucoma (POAG). Altered NOS3 gene activity
may contribute to glaucoma by influencing aqueous humor dynamics and ocular blood flow. We assessed the role of NOS3
gene variants in POAG pathogenesis.
Design: We genotyped participants at two functional single nucleotide polymorphisms (-786T>C: rs2070744 and
Glu298Asp: rs1799983) and three tagging SNPs (rs7830;
rs3918188; rs1800779) in NOS3 using a case-control sample
nested within two prospective cohorts at risk for POAG.
Participants: Members of the Nurses’ Health Study and
Health Professionals’ Follow-up Study (527 cases and 1543
matched controls).
Testing: We estimated cohort-specific relative risk (RR) for
the association between NOS3 variants and POAG using conditional logistic regression. We pooled cohort-specific results
using meta-analytical techniques, incorporating random effects. We also performed an analysis of NOS 3 haplotypes
with pooled frequency of > 5%. Finally we assessed the interaction between NOS3 SNPs and post menopausal hor-

27

book_Abstracts.indb 27

12-6-2009 16:16:20

mone use in POAG, since circulating estrogen is known to
regulate NOS3 activity.
Main outcome measures: RR of POAG and high-tension
POAG.
Results: None of the NOS3 polymorphisms or haplotypes
were significantly associated with POAG overall. For the tagging SNP rs1800779, the RR of high tension POAG was 1.13
(95% CI, 0.85, 1.52) for the AG genotype and 1.58 (95% CI,
0.97, 2.55) for the GG genotype with a significant trend (p =
0.02). For this SNP, although the p for heterogeneity was not
significant, among women, the association with high tension
POAG was stronger (RR = 1.87, 95% CI, 1.19, 2.94 for the
comparison between the GG vs. AA genotype, p-trend = 0.01).
Similarly, the pooled RR of high tension POAG was 1.47 (95%
CI, 0.86, 2.51) for the CC genotype of the T-786C polymorphism compared with the TT genotype; however among women, the corresponding RR was 1.80 (95% CI, 1.14, 2.85) with
a significant additive effect (p = 0.02) and among men, the RR
was 1.02 (95% CI, 0.48, 2.17) without a significant trend (p =
0.89). In another SNP (rs3918188) that showed significantly different associations by gender (p-heterogeneity = 0.02),
the RR of high tension POAG for the AA compared with the
CC genotype was 0.48 (95% CI, 0.28, 0.82) among women
(p-trend = 0.0008) but 1.48 (95% CI, 0.77, 2.84) among men
(p-trend = 0.61). Four of the five NOS3 SNPs showed significant interactions with current use of postmenopausal hormones and high-tension POAG.
Conclusions: The associations between NOS3 gene variants
and high-tension POAG, with suggestive stronger associations
only among women and NOS3 variant interactions with postmenopausal hormones suggest that gender biology modifies
the relation between NOS3 activity and POAG.
References:
1. Tunny TJ, et al. Clin Exp Pharmacol Physiol 1998; 25:
26-29. 2. Logan JF, et al. IOVS 2005; 46: 3221-3226. 3. Nathanson JA, McKee M. IOVS 1995; 36: 1765-1773. 4. Garthwaite G, et al. J Neurosc 2006; 26: 7730-7740. 5. Polak K, et
al. Arch Ophthal 2007; 125: 494-498. 6. Feke GT, Pasquale
LR. Ophthalmol 2008; 115: 246-252. 7. Chambliss KL, Shaul
PW. Endocr Rev 2002; 23: 665-686.
D21-01 CYP1B1 HAPLOTYPES IN POAG AND PACG
S. Chakrabarthi
Hyderabad, India
Objective: To understand the involvement of the CYP1B1
gene in primary open-angle (POAG) and primary angle-closure
glaucomas (PACG) and understand the origin of these mutations in the background of intragenic CYP1B1 haplotypes.
Description: The CYP1B1 gene has been implicated as a
major candidate gene in primary congenital glaucoma (PCG)
worldwide. Recent evidences have indicated its involvement
in some cases of POAG. Through an extensive screening
of CYP1B1, we demonstrated that glaucoma-associated
CYP1B1 mutations occurred in a proportion of cases with
POAG and PACG as well, and their mutation spectrum were
quite similar to PCG. The frequency of CYP1B1 mutation was
higher among POAG compared to PACG with a marked allelic heterogeneity and the Arg368His was the most prevalent mutation across both the phenotypes. Interestingly,
these mutations in POAG and PACG occurred on a similar
haplotype background as observed earlier in PCG, which is
indicative of their common origin across multiple glaucoma
phenotypes. These results provide convincing evidences on

the potential role of CYP1B1 in POAG and PACG that need
to be explored further.
D21-02 GENETIC RISK FACTORS FOR PSEUDOEXFOLIATION
J. Wiggs
Boston, USA
Objective and Description: Pseudoexfoliation syndrome
(PXF) is a major cause of glaucoma throughout the world.
LOXL1 has been associated with PXF in many populations
including our study of a US clinic-based population with broad
ethnic diversity. However, the risk haplotype of LOXL1 is
also prevalent in control samples and is much higher than
the disease prevalence in some populations. These findings
suggest that additional genetic and/or environmental factors
could be involved in this complex disorder. In this presentation, approaches to identify secondary factors will be discussed and the results of studies evaluating genes that are
candidates for secondary factors, such as homocysteine6,
will be presented.
(Grant support: National Eye Institute Grants R01 EY013882
and P30 EY014104, Research to Prevent Blindness and The
Massachusetts Lions Eye Research Fund.)
D21-03 UPDATE ON POAG GENES
R.R. Allingham
Durham, USA
D21-04 FAMILIAL CAVITARY OPTIC DISK ANOMALIES
W. Alward
Iowa City, USA
Description: A large American family of Russian heritage
has autosomal dominant optic disc anomalies characterized by marked excavation and abnormal vascularity.
Three members of this family have demonstrated photographically-document progression of neural rim thinning, without elevated intraocular pressure. We believe
that the genetic basis of this family’s optic nerve anomaly may give us insight into non-pressure related optic
nerve damage. This family’s genetic defect links to chromosome 12 (LOD 4.07).
D21-05 GENES CONTRIBUTING TO LOW TENSION
GLAUCOMA
C. Pang
Hong Kong, P.R. China
D21-06 CLINICS AND GENETICS OF THE MYOCILIN
ASN480LYS GLAUCOMA MUTATION IN A FAMILY OF
ANDEAN DESCENT
R. Perez Grossman
Lima, Peru
Objective: The attendee will be able to understand the genetics and clinics of this mutation and would be able to predict the development of the disease in positive cases as we
found in the present study.
Description: The present session shows an Andean family
with the Myocilin Asn480Lys mutation with the description of
the clinical findings of the disease related to this mutation.
We predict the disease in one family member who had the
mutation and developed glaucoma in the follow-up.
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10.30 – 12.00 p.m.
D22 AQUEOUS DRAINAGE DEVICES
D22-01
K. Barton
London, UK
D22-02
K. Singh
Stanford, USA
D22-03 HOW I CHOOSE A DRAINAGE DEVICE
V.P. Costa
Campinas, Brazil
Description: Choosing a drainage device depends on several factors, including availability, cost, target IOP, tolerance
to medications, presence of a restrictive mechanism, type
of glaucoma, severity of glaucomatous damage, presence
of muscle imbalance, size of the globe, and other variables.
The purpose of this lecture is to discuss the advantages and
disadvantages of the available devices, helping the ophthalmologist to decide in different situations.
D22-04 UPDATE ON THE TUBE VS TRABECULECTOMY
STUDY
S.J. Gedde
Miami, USA
Objective: To review results from the Tube Versus Trabeculectomy (TVT) Study.
Description: The TVT Study is a multicenter randomized
clinical trial comparing the safety and efficacy of tube shunt
surgery to trabeculectomy with mitomycin (MMC) in eyes
with previous cataract and/or failed glaucoma surgery. Tube
shunt surgery was more likely to maintain intraocular pressure (IOP) control and avoid persistent hypotony, reoperation for glaucoma, or loss of light perception vision than
trabeculectomy with MMC during the first three years of fol-

low-up. Both surgical procedures had similar IOP reduction
and use of supplemental medical therapy at three years.
The incidence of postoperative complications was higher after trabeculectomy with MMC relative to tube shunt surgery,
but serious complications associated with vision loss and/
or reoperation developed with similar frequency after both
procedures. There was no significant difference in the rate
of vision loss following trabeculectomy with MMC and tube
shunt surgery after three years of follow-up. Cataract progression was common, but occurred with similar frequency
with both surgical procedures.
D22-05 INDICATIONS FOR GLAUCOMA DRAINAGE
DEVICE IMPLANTATION
B.T. Hutchinson
Boston, USA
D22-06 COMPLICATIONS OF DRAINAGE DEVICE IMPLANTATION
P. Netland
Memphis, USA
Description: Complications may occur during the early or
late postoperative period after glaucoma drainage implant
surgery. The type of implant may influence complications,
with immediate post-operative hypotony more commonly observed after implantation of non-valved devices. Elevated intraocular pressure may occur during the postoperative period,
usually due to tube obstruction or thickening of the capsule
around the implant plate. Persistent elevation of intraocular
pressure associated with a thickened capsule may be treated with medical therapy, surgical revision, additional implant,
or adjunctive cyclophotocoagulation. Exposed drainage implant tubes may be treated with surgical revision. Other complications include hypotony, exposed drainage implant tube,
corneal edema, and motility problems. Many of these complications associated with glaucoma drainage implant surgery may be prevented or treated.
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COURSES
Thursday, July 9, 2009
03.30-4.30 p.m.
CO-01 GLAUCOMA EPIDEMIOLOGY: PREVALENCE AND
DIAGNOSIS
D.S. Friedman (chair), P. Healey (chair), M. Araie, H. Quigley
Objective: This introduction will set the stage for the remaining talks by discussing the magnitude of POAG and the
increasing prevalence as world populations age.
Description: Primary open-angle glaucoma (POAG) prevalence will increase worldwide as the global population ages.
It is estimated that over 50 million people will have POAG in
2020 and nearly 8 million will be blind from the disease.
Prevalence rates vary by group, with lower rates among
Whites (about 2% over the age of 40) and higher rates among
African-derived populations (about 6% over the age of 40).
Reported prevalence rates of POAG in Asia vary by the country studied, but it is clear that while Chinese persons have
lower rates than Whites, POAG still affects close to 1.5% of
the population over 40. POAG is strongly age-related with
rates as high as 25% for African-derived populations over 75.
This session will review the global impact of POAG.
CO-02
Cancelled
CO-03 ELECTROPHYSIOLOGY AND GLAUCOMA DIAGNOSIS
S. Graham (chair), V. Porciatti (chair), C. Bowd, B.A. Fortune
Description and Objective: This course will cover the role
of electrophysiological testing in glaucoma based on a review
of evidence from both basic and clinical studies. The course
will focus on the pattern electroretinogram (PERG) and multifocal visual evoked potential (mfVEP). We will describe the
utility of these tests as a means for detecting and monitoring
functional loss, including data from recent studies in early
glaucoma, and outline some newer research areas. Emphasis will be placed on the diagnostic performance of each
technique, as well as their strengths, weaknesses, and relationship to other diagnostic tests, rather than on their technical or procedural aspects.
CO-04 CONGENITAL AND INFANTILE GLAUCOMA
P. Khaw (chair), A.K. Mandal (chair), J. Brandt, Ch.L. Ho, E.
Maul
Objective: At the conclusion of this course the attendees will
have confidence in the diagnosis and management of congenital and infantile glaucoma.
Description: Congenital and infantile glaucoma is rare disease, but it occurs worldwide. This course will discuss the
clinical features, diagnostic techniques, differential diagnosis
and management of different forms of congenital and infantile
glaucoma. During the last few years, there has been huge
increase in the number of medical therapies for glaucoma.
The surgical treatment of congenital and infantile glaucoma

have improved significantly. This instruction course will be
presented by different pediatric glaucoma specialists from
different parts of the world and will give an integrated
approach which will include medical, surgical, genetic and
rehabilitation approaches for holistic care of the afflicted child
and its family.
CO-05 DELIVERING GL IN THE DEVELOPING WORLD
F. Gomez Goyeneche (chair), L.W. Herndon Jr (chair), K.
Ben Amor, G. Gazzard
Description: Glaucoma is the second leading cause of world
blindness, yet it is not included in many international and
national plans, due to a lack of standardized diagnostic criteria, complexity of diagnosis, impracticality and cost of therapy in many settings, and failure to demonstrate personal
and societal benefit from treatment. This course will examine
the challenges of delivery of glaucoma care to underserved
areas where lack of basic infrastructure needs compound
efforts to improve processes.
CO-06 LASER FOR OAG
S. Melamed (chair), M. Wand (chair), J. McAllister, J. Alvarado,
L.J. Katz, M. Latina, G.D. McLaren
CO-07 GLAUCOMA SURGERY – BASICS
F. El-Sayyad (chair), R. Ramakrishnan (chair), L.B. Cantor,
Y. Kuwayama, C. Mattox, C. Migdal
Description: This course is designed to provide a review of
the techniques of various glaucoma surgeries including trabeculectomy with special emphasis on the ideal use of
adjunctive antimetabolites and how to avoid and to manage
the complications of the procedure. Also an update on glaucoma drainage implants with the management of the unique
complications related to tube surgery will be covered. Surgical techniques will be stressed in this update course with a
heavy emphasis on surgical video presentations. A panel
discussion with questions and answers will conclude the session.
CO-08 GLAUCOMA BIOSTATISTICS
L. Rossetti (chair), N. Congdon, W.J. Feuer, S.L.M.
Mansberger
Objective: To review and explain statistical techniques and
principles particularly relevant to appropriate statistical analysis of glaucoma studies and interpretation of manuscripts.
Description: Topics will include interpretation of p-values
and confidence intervals; study planning, sample size, and
statistical power; analysis of data from both eyes of patients;
the impact of measurement reproducibility on imaging studies; diagnostic testing, sensitivity, specificity, and ROC
curves; pitfalls/analytical considerations for clinical follow-up
studies.

04.45-5.45 p.m.
CO-09 CLINICAL TRIALS & EVIDENCE BASED GLAUCOMA
A.L. Coleman (chair), K. Singh (chair), S. Miglior, R. Parikh,
R. Wilson
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Objective: To review the essential components of clinical
trials that are needed in order to use their results as evidence
in evidence-based medicine. Study designs, analyses, and
results from published clinical trials will be used as
examples.
Description: I. Introduction: Review of evidence-based
medicine pyramid, Dr. Singh (5 min); II. Randomization. (a)
Role of randomization with unknown confounders. (b) Interpreting Table 1, which shows baseline characteristics, Dr.
Coleman (5 min); III. Follow-up. (a) Differential loss to followup. (b) Detection biases, Dr. Miglior (10 min); IV. Analysis.
(a) Once randomized, always analyzed. (b) Limited role for
intention-to-treat analyses, Dr. Parikh (10 min); V. Interpretation of results. (a) Clinical versus statistical relevance. (b)
Generalizability, Dr. Wilson (10 min); VI. Questions/Panel
Discussion (15 min); VII. Conclusion, Drs. Coleman (1 min).
CO-10 NEW TONOMETRY, CCT
J. Brandt (chair), L. Pillunat (chair), R.L. Fellman, J. Liu,
A. Sit, E. Leuenberger
Description: Over the last decade, ophthalmologists have
come to recognize that our techiques to measure intraocular
pressure (IOP) are far less precise and accurate than previously thought. In large part this has been due to renewed
interest in central corneal thickness (CCT) brought on by
clinical trials that demonstrated significant artifact in Goldmann Applanation Tonometry (GAT). The GAT is no longer
on a pedestal as a ‘gold standard’ instrument. This course
will review the principals behind tonometry, new research into
diurnal patterns and the future of new tonometry techniques,
24-hour IOP monitoring and the role of CCT as both a tonometry artifact and as a glaucoma risk factor. We will end with
case studies of patients in which problems with tonometry
play a role in diagnosis and management.
CO-11 OPTIC DISC PHOTOGRAPHY
J.B. Jonas (chair), M.T. Nicolela (chair), H. Danesh Meyer,
A. Tomidokoro
CO-12 GUIDELINES ON DIAGNOSIS AND TREATMENT
OF ACG
W. Nolan (chair), T. Aung, M. He, N. Wang, T.-H. Wang, J.
Zhao
Description: This course will cover examination techniques
for diagnosis of primary angle closure including gonioscopy
and recent advances in anterior segment imaging. The current classification of angle closure will be discussed, including what constitutes a narrow or occludable angle.
Management of angle closure including laser iridotomy, laser
iridoplasty, lens extraction and trabeculectomy will be discussed with an emphasis on the current evidence available
supporting treatment options and areas of debate and controversy. The WGA consensus statements on diagnosis and
treatment of angle closure will be presented as part of this
course.
CO-13 LASER FOR ACG
P. RojanaPongpun (chair), C. Tham (chair), M.B.A. Agulto,
J. Thygesen
Objective: At the conclusion of the course, the attendee
should be able to effectively, safely, and confidently select

and perform the appropriate laser procedures for ACG
patients.
Description: The indications, techniques, results, and complications of important laser procedures in angle closure
glaucoma (ACG) will be presented and discussed. The procedures include laser peripheral iridotomy, laser peripheral
iridoplasty ± laser trabeculoplasty, laser suturelysis, and
cyclophotocoagulation.
CO-14 OPTIMIZING TRABECULECTOMY OUTCOME
K. Barton (chair), F. Grehn (chair), Ch. Baudouin, P. Khaw,
D.W Lu, L. Wang
Description: Trabeculectomy has been the gold standard
for filtration surgery for many decades. Since its introduction
trabeculectomy has involved in many respects: Technical
details of surgery include conjunctival approach (fornix based
versus limbus based), position of traction suture (muscle
versus limbus), fixation of the scleral flap (adjustable and
releasable sutures, laser suturlysis), and the risk-adapted
use of antiproliferatives during operation. A major progress
in outcome has been achieved by the concept of intensified
postoperative care with extensive attention to wound healing
processes and time adjusted modulation of wound healing
with steroids, anti-VEGF inhibitors, and 5-Fluorouracil. Preoperative suppression of inflammation is also a major step
towards favourable outcome. Bleb classification systems
have been introduced to quantitatively describe the various
signs of wound healing risks. A number of secondary interventions such as needling, bleb revision or transconjunctival
suture techniques have also contributed to improve long-term
outcomes.
CO-15 FILTERING SURGERY: IMPLANTS
J. Freedman (chair), G. Baerveldt, E. Dahan, A. Molteno, M.
Sherwood, G. Trope
Description: The course will present six short didactic
lectures, followed by a discussion period. Four lectures will
deal with bleb function and physiology. These will include:
the structure and permeability of capsules around Molteno3
implants, which will be compared with those around double
plate Molteno implants. Implant design of Baerveldt implants
as it relates to bleb function. The encysted bleb, what we can
learn from the hypertensive phase. What to do if the bleb
fails. The other two lectures will discuss tips and tricks with
Ahmed implants, and the use of the Ex-Press shunt under
a scleral flap, procedures and results over eight years, in
normal and complicated cases.
CO-16 GLAUCOMA PATIENT ORGANIZATION (HOW TO
ORGANIZE, INTERACT WITH GPO)
S.R. Christensen (chair), G.N. Lambrou (chair), B. Lindsell
(chair), I. Goldberg, R. Ritch, D.J. Wright
Description: The climate of medical care for those who have
glaucoma is fluid and ever-changing. As a result, many people believe that the needs of glaucoma patients often go
unmet. There are many reasons for this including the continually-evolving concerns of the patients as well as the more
significant demands on the time and talents of the physicians.
A person who has been diagnosed with any illness or who
has had surgery can feel bewildered, confused and alone.
They need to appreciate that assistance will come from many
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sides: professionals, doctors, family members, peers, friends
and fellow patients. They must also be alerted to the vast
number of resources that can be helpful to them as patients
and/or to their caregivers. Many of these information sources
will be covered during this session, including in-depth looks
at: How to form, structure and operate a Patient Support
Organization; Physician–Patient Communication; and Getting
the Ophthalmologists More Involved.

Conclusions: (1) Measuring rates of progression is optimal
for following patient progress; (2) Risk profiling identifies
patients at highest risk of functional visual impairment; (3)
Resources should be concentrated on those at highest
risk; (4) Both visual function and imaging measurements
are needed to identify all progressing patients; (5) Greater
availability of hardware and software support is needed to
make use of current technology.

Friday, July 10, 2009

CO-19 ADVANCED OPTIC NERVE IMAGING (HRT, GDX,
OCT)
C.K.S. Leung (chair), J. Schuman (chair), R. Burk, M. Fingeret, H.G. Lemij, G. Wollstein

04.00-5.00 p.m.
CO-17 GL HEALTH ECONOMICS
S. Kymes (chair), R. George
Description: Understanding the principles of conducting and
evaluating health economic studies has become increasingly
important to glaucoma specialists seeking to conduct practice
and advise national decision makers. In this course we will
provide an outline of the basics of economic evaluation, decision analysis, and the use of administrative claims data to
conduct studies. After the session, participants should have
a better understanding of how to read articles on economic
evaluation, and how to construct such analyses. In this onehour session, the chairs will be joined by Dr. Josh Stein, a
glaucoma specialist from the University of Michigan and
noted expert on the secondary analysis of administrative
databases.
CO-18 HOW TO DETECT PROGRESSION AND USE IT TO
MANAGE GLAUCOMA
B. Chauhan (chair), A. Heijl, (chair), D. Garway Heath, B.E.
Prum, L. Zangwill, A. Boehm
Objective: The purpose of this course is to review methods
to detect progression of glaucoma and discuss how these
can be implemented practically in the routine management
of patients.
Description: The objective in managing patients with glaucoma is to prevent functional visual impairment during their
lifetime. To do this, one needs to know the stage of disease
and the rate of progression. The ideal is to know the rate of
progression of all our patients, but the financial cost of the
necessary examinations and inconvenience and psychological impact on the patient means that we have to concentrate our resources on those at highest risk of functional
visual impairment. To identify those at highest risk, it is necessary to risk profile patients on the basis of known risk factors for glaucoma and glaucoma progression. Greater
resources need to be concentrated on patients likely to progress at the highest rates. Monitoring approaches need to be
able to detect those progressing faster than anticipated by
identifying progression ‘events’ (the ‘safety net’ approach).
The course will discuss evidence from the literature (clinical
trial and hospital-based data) for progression risk factors,
outline the theoretical approaches for identifying progression
(rate- and event-based approaches) and review published
methods for detecting progression by analysis of visual field
and imaging data. Barriers (such as variability, data quality,
and lack of hardware and software support) to detecting progression will be considered, leading to a discussion of a
practical approach in the real world.

Description: Evaluation of the retinal nerve fiber layer
(RNFL) and optic nerve head (ONH) is a key component in
establishing the diagnosis of glaucoma and in progression
assessment. With the advent of modern imaging technologies, objective and reproducible RNFL and ONH measurements have been made possible. This instruction course will
cover the clinical applications of optical coherence tomography, confocal scanning laser ophthalmoscope and scanning laser polarimetry for glaucoma diagnosis and progression
analysis. At the conclusion of this course, the attendees will
be able to interpret the results of OCT, HRT and GDx for
detecting glaucomatous change and understand the advantages and limitations of these instruments.
CO-20 SECONDARY ANGLE CLOSURE GLAUCOMA:
DIAGNOSIS AND MANAGEMENT
G. Gazzard (chair), L. Vijaya (chair), S. Asawaphureekorn,
Kiho Park, H. Sakai
Description: The course is intended to provide a overview
of mechanisms and pathogenesis of secondary angle closure
glaucoma and how these principles can help to guide its
management. It emphasizes the role of ultrasound biomicroscopy in diagnosis and management decisions. We will cover
the common clinical situations that can lead to secondary
angle-closure glaucoma and outline the appropriate management approaches: (1) Lens disorders resulting in secondary
angle closure including phacomorphic glaucoma; (2) Uveitic
secondary angle closure; (3) Aqueous mis-direction syndrome; (4) Case presentations will be used to illustrate the
main concepts with a review of recent literature and developments in current practice. Topics: 1. Mechanism, Pathogenesis & Principles of management of secondary angle-closure
glaucoma, L. Vijaya; 2. Role of UBM in diagnosis and decision making, Hiroshi Sakai; 3. Management of lens induced
glaucoma, S. Asawaphureekorn; 4. ASOCT and uveitic secondary angle closure glaucoma, Ki Ho Park; 5. Aqueous misdirection, Gus Gazzard.
CO-21 PRINCIPLES OF MEDICAL THERAPY IN GLAUCOMA PRACTICE
R. Fechtner (co-chair), S. Miglior (co-chair), M. Aquino,
N. Aquino, Y. Lachkar, H. Tanihara, J. Thygesen
Description: The decision to treat glaucoma should be made
jointly by physician and patient. Glaucoma is a chronic
disease that is controlled, not cured. Medical therapy is often
the initial and favoured approach to controlling IOP. Several
modern classes of medications exist and there is no single
approach appropriate for every patient. In this course, the
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faculty will present various options for initial and adjunctive
treatment of glaucoma as well as some of the obstacles to
successful medical therapy. This information will help the
ophthalmologist guide each patient to an appropriate choice
for therapy of glaucoma.
Overview of topics and content: I. Introduction: Overview,
goals of treatment; II. Why prostaglandins are initial therapy;
III. Alternatives to prostaglandins as initial therapy; IV. Considerations for selecting adjunctive therapy; V. The role of
fixed combinations; VI. What is maximum medical therapy?;
VII. How can guidelines or practice patterns help?; VIII. Discussion & Summary.
CO-22 FILTERING SURGERY: PENETRATING / NONPENETRATING / IMPLANTS
D.K. Heuer (chair), R. Carassa, S.K. Fang, P. Netland,
T. Shaarawy
Objective: To review newer glaucoma filtering procedures,
including deep sclerectomy, viscocanalostomy, translimbal
implants, and equatorial aqueous shunts, with an emphasis
on evidence-based studies vis-à-vis trabeculectomy.
Description: Trabeculectomy has been the gold-standard
glaucoma filtering procedure for a few decades; however, its
lack of predictable IOP outcomes, high failure rates in some
glaucomas, and not-infrequent complications have provoked
the development innovative nonpenetrating approaches,
translimbal implants, and equatorial shunts, to improve the
predictability, success rate, and safety of glaucoma surgery.
CO-23 PEDIATRIC GLAUCOMA SURGERY
A.K. Mandal (chair), D. Walton (chair), T.C. Chen, Ch.L. Ho,
P. Khaw
Objective: To review and share indications for surgery and
personal glaucoma surgical techniques for treatment of childhood glaucoma.
Description: Congenital glaucoma is a surgical disease and
surgery must be performed at an early age as possible. The
surgical options include goniotomy, trabeculotomy, trabeculectomy or primary combined trabeculotomy and trabeculectomy. Antifibrotic therapy and glaucoma drainage
implants may be considered in refractory cases. Cycloablative procedures may be deserved as the last option. In these
course experts from different part of the world will present
the techniques and results of different options available.
CO-24 ELECTRONIC MEDICAL RECORDS
M. Lim (chair), C. Mattox (chair), J. Schuman
Objective: The audience will learn about the goals, implementation, and practical use of an electronic medical record
and electronic prescribing in a large institution, focusing on
the glaucoma practice. U.S. government requirements and
incentives will be reviewed.
Introduction: (1) Goals for EMR and E-prescribing; (2) Government requirements; (3) Government incentives.
Electronic Medical Record: Implementation Pearls for Ophthalmology: (1) Choosing an EMR in a large institution; (2)
Components of the EMR interface; (3) Baby steps: Preparing
for the roll out; (4) Physician and staff training; (5) Productivity impact; (6) Pearls after two years of EMR documentation.
Handling ophthalmic images: (1) Imaging data flow and

orders; (2) Imaging review and interpretation; (3) Image storage and archiving.
Electronic prescribing: (1) Selecting vendor and approach;
(2) Roll-out; (3) Pearls; (4) Advantages and disadvantages.

05.15-6.15 p.m.
CO-25 EXPERIMENTAL MODELS IN GLAUCOMA
S. John (chair), F. Grus (chair), M. Honjo, M.B. Wax,
L. Wheeler
Description: Glaucomatous vision loss results from injury to
retinal ganglion cells and their axons, which make up the
optic nerve. Experimental models are essential for characterizing pathological processes that contribute to glaucoma and
for assessing treatment. This course will discuss different
glaucoma models that involve high intraocular pressure, ranging from rodents to primates. Additionally the utilization of
models of retinal ganglion cell death induced by NMDA,
ischemia reperfusion and autoimmunity will be presented.
Data from individual groups and different concepts of pathogenesis will be discussed, including roles of autoimmunity
and axon damage.
CO-26 GONIOSCOPY AND IMAGING FOR CHAMBER
ANGLE EVALUATION
T. Dada (chair), P.T.K. Chew, C.K.S. Leung, C. Hartleben,
G. Marchini
Objective: To provide an overview of the anterior segment
imaging techniques available for glaucoma diagnosis and
treatment.
Description: The course will highlight the clinical utility of
Gonioscopy as the gold standard for diagnosis of glaucoma,
highlight limitations and fallacies of the procedure. Anterior
segment imaging using ultrasound biomicroscopy and optical
coherence tomography will be discussed in detail. Indications
for performing imaging, operator technique, biometric measurements of the angle, imaging to elucidate the mechanisms
of primary and secondary angle closure glaucoma, and monitoring of glaucoma surgery in the post operative period will
be some of the key features included. A comparative evaluation of anterior segment imaging techniques will also be
presented. Comparative evaluation of Anterior segment
imaging techniques: Evaluation of the anterior chamber angle
is imperative to determine the risk of angle closure. Although
gonioscopy provides semi-quantitative assessment of the
angle width, precise measurement of the angle is only possible with ultrasound biomicroscopy (UBM) or anterior segment optical coherence tomography (OCT). Two systems of
anterior segment OCT have been recently introduced for
imaging the anterior segment: (1) the Slit Lamp OCT (SLOCT,
Heidelberg Engineering, GmbH, Dossenheim, Germany) and
(2) the Visante OCT (Carl Zeiss Meditec, Dublin, CA, USA).
Both anterior segment OCT instruments were designed
based on low coherence interferometry using a superluminescent diode with wavelength of 1310nm. In contrast to
UBM, anterior segment OCT allows non-contact imaging of
the anterior chamber angle at specific meridians in a sitting
position. Without the need of positioning a scanning probe at
a close distance to the globe, better control of accommodation and pupil size is attainable with anterior segment OCT.
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CO-27 ASSESSMENT OF BLOODFLOW IN GLAUCOMA
M. Araie (chair), A. Harris (chair), G. Michelson, L.
Schmetterer, L. Kagemann, A. Tomidokoro
Description: The main topics covered in this course are: I.
Discuss and understand the importance of studying ocular
blood flow in glaucoma; II. Discuss the methodologies to
evaluate ocular blood flow in glaucoma.The pros and cons
of each method will be discussed; III. Discuss and understand
the concept of abnormal blood flow regulation in glaucoma
patients, focusing on daytime as well as nocturnal and diurnal
studies; IV. Discuss and understand the studies evaluating
the relationship between ocular blood flow, visual function
and optic nerve structure in glaucoma patients; V. The future
of ocular blood flow in the glaucoma clinic.
CO-28 MAXIMUM MEDICAL THERAPY
M. Diestelhorst (chair), G. Holló (chair), A. Brooks, S.
Gandolfi, A. Hommer, G. Schwartz
Objective: To present a complex knowledge on maximal
medical therapy of glaucoma.
Description: This course summarizes the information on
complex glaucoma medication including additivity of the individual drugs, determination of optimal combinations, influence of maximal medical therapy on compliance and ocular
surface as well as the side effects of the complex IOP lowering treatment. The course also presents the view of the European Glaucoma Society on maximal medical therapy.
CO-29 NEUROPROTECTION AND APOPTOSIS OF RETINAL GANGLION CELLS RELATED TO GLAUCOMA
N. Gupta (chair), K.R.G. Martin (chair), M.F. Cordeiro, M.
Schwartz, J.C. Tsai
Objectives: 1. To provide the latest information on mechanisms of retinal ganglion cell death in glaucoma. 2. To review
new models used to test glaucoma neuroprotection. 3. To
discuss the latest information from neuroprotection clinical
trials, clinical measures of neuroprotection success, future
considerations and applications to glaucoma patient care.
Description: This 1-hour forum will provide ophthalmologists
with the newest information regarding the science underlying
retinal ganglion cell damage and protection, pre-clinical imaging studies, the latest knowledge gained from clinical trials in
neuroprotection, and their relevance to caring for patients
with glaucoma.
Topics and Speakers: I. Immunity, Cell Death and Renewal
in Glaucoma, Michal Schwarz; II. Imaging Retinal Ganglion
Cell Injury and Death, Francesca Cordeiro; III. Opportunities
& Challenges for Neuroprotection in Clinical Practice, James
Tsai. Each talk will be approximately 15 minutes, followed by
15 minutes of active discussion time with the audience.
CO-30 DECISION MAKING AFTER FAILED TRABECULECTOMY
R. Carassa (chair), S.J. Gedde (chair), K. Barton, Y.M. Buys,
K. Ishida, D.S. Minckler
Objective: This course will discuss the preoperative assessment and surgical options for managing medically uncontrolled glaucoma in eyes that have had previously failed
filtering surgery.
Description: The indications for glaucoma surgery will be
discussed, along with the important aspects of the preopera-

tive evaluation. The results a multicenter randomized clinical
trial comparing trabeculectomy and tube shunt surgery will
be reviewed. Use of cyclodestructive procedures and newer
surgical approaches for managing glaucoma will be discussed.
CO-31 CYCLOPHOTOCOAGULATION – WHY, WHEN
AND HOW?
P. Bloom (chair), S. Lin (chair), F.S. Mikelberg, B. Shields,
R. Susanna
Objective: To educate the general ophthalmologist or subspecialist in the techniques of transscleral and endoscopic
cyclophotocoagulation; and to provide an update of the histopathology and indications for each procedure.
Description: The role of cyclophotocoagulation has evolved
recently to include use as a primary surgical therapy. Endoscopic cyclophotocoagulation has sparked interest as a
potentially rapid glaucoma procedure often in combination
with cataract surgery, with the possibility of fewer complications as compared to filtering surgeries. Even transscleral
cyclophotocoagulation has been utilized as a primary procedure. The histopathological and vascular effects of each
approach (endoscopic and transscleral) are different in severity.
CO-32 ANTI-VEGF THERAPY FOR GLAUCOMA
E. Blumenthal, J.B. Jonas, M. Kahook, J.R. Piltz-Seymour,
T. Wong
Objective: To discuss the pathogenesis of neovascular
glaucoma and the possibility to treat it using the Anti-VEGF
drugs in combination with other procedures such as panretinal
laser coagulation; to discuss the timing of the Anti-VEGF
treatment; to discuss the use of Anti-VEGF drugs for filtering
surgery in combination with the use of anti-metabolites.
Description: The course will give an overview on the use of
Anti-VEGF drugs for the treatment of neovascular glaucoma
and as adjunctive therapy in glaucoma surgery.

Saturday, July 11, 2009
01.30-2.30 p.m.
CO-33 UNDERSTANDING THE GENETIC BASIS OF
GLAUCOMA: ITS ROLE IN CLINICAL PRACTICE
W. Alward (chair), J. Wiggs (chair), R.R. Allingham,
S. Chakrabarthi,J. Craig, D. Mackey, C. Pang, S. Bhattacharija
Description: Advances in genetics and genomics over the
past decade have provided insight into the molecular processes underlying many ophthalmic disorders, including
glaucoma. These discoveries are valuable to the scientific
community but also to physicians, as newly revealed genetic
information is increasingly used to improve the quality of
health care. A number of genetic factors have been shown
to contribute to glaucoma, making it possible to use genetic
information to establish a diagnosis and in some cases a
prognosis for patients affected with the disease. This course
will review the known genes responsible for glaucoma and
how this genetic information can be used in the clinical setting.
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CO-34 ADVANCES IN PSYCHOPHYSICAL TESTING FOR
GLAUCOMA PATIENTS
R. Harwerth (chair), Ch.A. Johnson (chair), M. Fingeret, J.G.
Flanagan, A. Iwase, R.L. Stamper

CO-36 MANAGEMENT OF GLAUCOMA IN PRESENCE OF
OTHER OCULAR DISEASE
M. Helal (chair), R. Mills (chair), G. Tomita, A.D. Beck, J.A.A.
Giaconi, M. Irkec, B. Mani

Objective: To provide a theoretical and practical understanding of newer technologies for functional testing in glaucoma.
Description: The course will present new findings on the
role of functional testing for the diagnosis and assessment
of progression of glaucoma. The specific areas to be covered
include: (1) Flicker defined form as a new test of visual function in glaucoma; (2) Frequency doubling technology in the
screening and management of glaucoma; (3) Clinical implications of the new psychophysical tests, including FDT, SWAP,
and HEP; (4) An assessment of psychophysical and electrophysiological testing of visual function in clinical practice.

Objective: To enable the participants to formulate a strategy
for care of cases of glaucoma associated with ocular disease
and to gain familiarity with the current options for management of such cases.
Description: This course will present current strategies for
managing glaucoma associated with concurrent ocular diseases: retinal, corneal, uveitis, and pediatric syndromes. Time
has been reserved for questions and answers.

CO-35 STEREOSCOPIC OPTIC DISC VIEWING: TOP TEN
PITFALLS IN IDENTIFYING GLAUCOMA DAMAGE AND
PROGRESSION
A. Zalta
Objective: While viewing stereoscopic images, physicians will
learn to identify glaucomatous disc damage and progression
and differentiate glaucomatous from non-glaucomatous optic
disc pathology.
Description: Participants will wear red-blue glasses to view
three-dimensional PowerPoint projections of stereoscopic
optic disc images. The ten most common pitfalls in identifying
glaucomatous disc damage, including optic disc swelling,
optic disc atrophy, and optic disc anomalies (disc proper,
peripapillary, and vascular) will be viewed, discussed, and
correlated with visual field loss. Special emphasis will be
placed on classic glaucomatous disc changes and serial
stereoscopic images of progressive glaucomatous disc
damage over time.

CO-38 FILTERING SURGERY: NOVEL TECHNIQUES
I. Ahmed (chair), F. Lerner (chair), F. El-Sayyad, S.D. Vold
In the last years, several advances have been made in order
to improve both safety and efficacy of glaucoma surgical procedures. In this course, novel techniques for glaucoma surgery will be presented and discussed by international experts
in the field.
CO-39 MANAGING CATARACT AND GLAUCOMA
D. Lam (chair), B. Shingleton (chair), A.S. Crandall, M.
Sherwood
Topics: I. Issues. (1) Common problems encountered by
anterior segment surgeon; (2) Risks of surgery increased;
(3) Post-operative complications higher; (4) Decision making
potentially complicated by medication; (5) Intolerance, laser
issues in the phakic and pseudophakic eye, target IOP; (6)
IOL choice/spectacle independence with new IOL technology. II. Surgical approaches. (1) Cataract surgery alone; (2)
Combined cataract and glaucoma surgery; (3) Glaucoma
operation first/cataract operation later; (4) Glaucoma surgery
in the pseudophakic eye.
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SYMPOSIA
Thursday, July 9
2.00-3.00 p.m.
S01 EARLY DETECTION
H.G. Lemij (chair), N. Pfeiffer (chair), D. Garway-Heath,
Ch.A. Johnson, F. Medeiros
Outline: Early detection of glaucoma is important in order to
study the natural and treated course of the disease, gain
insight into possible progression and to appropriately target
treatment at affected individuals. This session will present
functional and morphological tests for early detection and
insights into their relationship. The session will be concluded
by a panel discussion about state-of-the-art detection of glaucoma.
S01.1 ANCESTRY DIFFERENCES IN THE SPATIAL
DISTRIBUTION OF VISUAL FIELD DAMAGE OBSERVED
IN HEALTHY EYES IN THE AFRICAN DESCENT AND
GLAUCOMA EVALUATION STUDY (ADAGES)
L. Racette1, M. Liebmann2, A. Girkin3, M. Zangwill1, S. Jain4,
M. Becerra4, A. Medeiros1, C. Bowd1, R.N. Weinreb1,
A. Sample1
1
Hamilton Glaucoma Center – UCSD, La Jolla, CA, USA,
2
New York Eye and Ear Infirmary, New York, USA, 3University
of Alabama – Dept. of Ophthalmology, Birmingham, USA,
4
Department of Family and Preventive Medicine – UCSD,
La Jolla, USA
Purpose: People of African descent (AD) are disproportionately affected by primary open-angle glaucoma. Results from
the African Descent and Glaucoma Evaluation Study
(ADAGES) have shown worse performance on several
parameters of visual function tests in the healthy eyes of
people of AD. We hypothesized that if the ancestry differences we previously reported are signs of early disease, they
should be distributed along a glaucoma-like pattern (such as
an arcuate pattern). The purpose of the present study is to
determine whether the small but significant differences in
visual function between the healthy eyes of people of AD and
ED are signs of early disease.
Design: Cross-sectional observational study.
Participants: Three hundred ninety-three AD and 367 ED
healthy participants selected from the ADAGES and the Diagnostic Innovations in Glaucoma Study (DIGS). Participants
had normal appearance of the optic disc on stereophotographs and intra-ocular pressure < 22 mmHg. Visual field
data were not used for classification and as a result 158
participants had confirmed SAP defects.
Methods: Most participants had two reliable 24-2 tests on
Standard Automated Perimetry (SAP) using the Swedish
Interactive Thresholding Algorithm (SITA) and Short-Wavelength Automated Perimetry (SWAP-SITA) in each eye, all
within a 3-month window.
Main outcome measure: The threshold values, total deviation (TD) values and pattern deviation (PD) values were compared between the AD and ED groups at each of the 52 test
locations for each test type. T-tests comparing the AD and

ED groups were performed at each location for each test
type.
Results: Performance was worse in the AD group compared
to the ED group at most visual field locations (the ancestry
differences were non-significant in the few locations where
performance was better for the AD group). Significant differences between the AD and ED groups were observed at
several visual field locations and were distributed along an
arcuate-like pattern. No significant differences between the
AD and ED groups were observed centrally. This trend of the
spatial distribution of the ancestry differences in visual function was similar for the threshold values, TD values and PD
values, and that for both SAP and SWAP. This trend was
observed when all participants were included and also when
participants with confirmed SAP defects were excluded.
Conclusions: The spatial distribution of the ancestry differences in visual function follows a glaucoma-like pattern. This
suggests that the small differences in visual function observed
between people of AD and ED in the ADAGES may be a sign
of early disease.
References:
1. Cedrone C, Mancino R, Cerulli A, Cesareo M, Nucci C.
Epidemiology of primary glaucoma: prevalence, incidence,
and blinding effects. Prog Brain Res 2008; 173: 3-14. 2. Girkin CA. Primary open-angle glaucoma in African Americans.
Int Ophthalmol Clin 2004; 44: 43-60. 3. Racette L, Wilson
MR, Zangwill LM, Weinreb RN, Sample PA. Primary openangle glaucoma in blacks: a review. Surv Ophthalmol 2003;
48: 295-313. 4. Sample PA, Girkin CA, Zangwill LM, et al.
The African Descent and Glaucoma Evaluation Study
(ADAGES): 1. Design and Baseline Data. Arch Ophthalmol
(In Press). 5. Racette L, Liebmann JM, Girkin CA, et al. African Descent and Glaucoma Evaluation Study (ADAGES): 3.
Ancestry differences in visual function in healthy eyes. Arch
Ophthalmol (In submission.)
S02 GLAUCOMA & MYOPIA
K. Singh (chair), J.C. Tsai (chair)
Objective: to discuss special considerations of the management of glaucoma in myopia.
Synopsis: The monitoring of the status of the optic nerve
and visual field is frequently difficult in the presence of myopia, and there are special considerations for avoiding complications in surgery in such eyes. The management of
glaucoma in patients with myopia is often more difficult,
beginning with the assessment of the optic nerve and visual
field. The optic nerve in high myopia is often quite large, with
a rather flat contour and spread out tissue that is hard to
assess. However, the presence or absence of laminar dots
in the nervehead can identify areas of damage. Imagining
with Optical Coherence Tomography may be thwarted by the
absence of retinal pigment epithelium in areas of peripapillary
atrophy. Visual field defects from myopic degeneration may
compromise the ability to monitor glaucomatous damage.
Filtration surgery in highly myopic eyes is often more difficult,
due to a relatively thin sclera near the limbus which may
make creating a scleral flap with a controlled resistance challenging, and the decreased scleral rigidity of such eyes
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makes intraoperative estimation of the intraoperative pressure more difficult. One must also be more careful in administering the peribulbar block, due to an increased risk of
scleral perforation. The use of a 25-g sharp needle through
the inferotemporal conjunctiva and parallel to the globe is
safer in my hands in this regard than would be the use of a
blunt 23-g needle through the lid.
S03 GLOBAL ECONOMIC RECESSION – HOW CAN
HEALTH ECONOMICS HELP US
G. Schwartz (chair), A. Tuulonen (chair), S. Kymes, S.A.
Obstbaum, R. Thomas
Outline: The gap between therapeutic possibilities and
resources available is broadening all the time. How can we
make our eye care systems more cost-effective? By changing the system and/or making the existing system work better? Every professional who makes decisions about individual
and groups of patients is a decision-maker in health care. As
it is especially the cumulative effect of small changes in
clinical practices (e.g., adding new diagnostic tests or therapy) that has a massive impact on the healthcare budgets,
clinicians need to weigh not only their benefits and risks but
should also consider the costs. What do we need to know for
proper application of evidence-based health care?
S04 EXFOLIATION SYNDROME AND EXFOLIATIVE
GLAUCOMA
A.G. Konstas (chair), R. Ritch (chair), G.P. Condon, F. Jonasson, U. Schlötzer-Schrehardt
Objective: Overview of treatment of exfoliative glaucoma
(XFG).
Synopsis: New clinical and biological insights have increased
the importance of accurate diagnosis and appropriate management of XFG. It is well documented that XFG has a more
serious clinical course and worse prognosis than primary
open-angle glaucoma. There is a significantly higher frequency and severity of optic nerve damage at the time of
diagnosis, more severe clinical course and more frequent
necessity for surgical intervention. Information emerging has
indicated the importance of adequate 24-hour IOP control in
the management of XFG. A brief account of the 24-hour
response of XFG with new antiglaucoma medications will be
provided. There is limited controlled data on the specific treatment response of XFG with medical, laser and surgical
therapy. It is conceivable that in XFG medications are efficacious, but simply the final IOP reached may be inadequate
to arrest progression in this glaucoma. More aggressive
medical therapy with earlier use of fixed combinations is
needed in XFG. A brief review on the success of laser and
surgery in XFG is given. Today there is not enough information available to guide clinicians which should be the appropriate target pressure, which is the most suitable first line and
stepwise therapy for XFG.
Outline: 1. Ocular and systemic findings, R. Ritch; 2. The
LOXL1 gene and its potential clinical, F. Jonasson; 3. Pathobiology of exfoliation syndrome, U. Schlötzer-Schrehardt; 4.
Treatment of exfoliative glaucoma, A. Konstas; 5. Cataract
surgery in exfoliation syndrome, G. Condon; 6. Panel discussion.
S05 UPDATE ON CONSENSUS REPORTS
R.N. Weinreb (chair)

Presenters: 1. Structure and Function in the Management
of Glaucoma, F. Medeiros; 2. Intraocular Pressure, A. Sit; 3.
Screening of OAG and ACG, P. Healey; 4. Surgery of OpenAngle Glaucoma, T. Wells.
S06 GLAUCOMA DISABILITY
R. Varma (chair), A. Viswanathan (chair), A.L. Coleman, H.D.
Jampel, G. Spaeth
S06.1 DRIVING CESSATION AND DRIVING LIMITATION
IN GLAUCOMA: THE SALISBURY EYE EVALUATION
PROJECT
Y. Ramulu, K. West, B. Munoz, D. Jampel, S. Friedman
Wilmer Eye Institute, Johns Hopkins, Baltimore, USA
Objective: To examine whether glaucoma is associated with
driving limitation or cessation.
Design: Cross-sectional analysis within a longitudinal, population-based cohort study.
Participants and controls: One thousand one-hundred
thirty-five ever-drivers between the ages of 73 and 93 years,
including 70 subjects with unilateral and 68 subjects with
bilateral, glaucoma.
Methods: All subjects reported their driving habits during
each of 4 study rounds. During the fourth and final study
round, subjects were systematically assessed for the presence of glaucoma.
Main outcome measures: Self-reported driving cessation
or driving limitation, including cessation of night driving,
annual mileage below 3,000, or cessation of driving in unfamiliar areas.
Results: Fifteen percent of subjects without glaucoma were
no longer driving by the end of the cohort study compared to
21% of unilateral glaucoma subjects (p = 0.2) and 41% of
bilateral glaucoma subjects (p < 0.001). Multivariable regression analysis showed that bilateral (odds ratio [OR] = 2.6, p
= 0.002), but not unilateral (OR = 1.5, p = 0.3), glaucoma
subjects were more likely to no longer be driving when compared to subjects without glaucoma. The odds that bilateral
glaucoma subjects were no longer driving doubled for every
5 dB of visual field (VF) worsening in the better-eye (p <
0.001). Driving cessation within the previous 2 years was
analyzed using separate multiple regression models, and
both bilateral (OR = 3.6, p = 0.004) and unilateral (OR = 2.4,
p = 0.06) glaucoma subjects were more likely to stop driving
over this period when compared to subjects without glaucoma. Driving cessation associated with bilateral glaucoma
was present in 0.82% of the population, or 1 in every 122
individuals. Multivariable ordinal logistic regression models
demonstrated that subjects with glaucoma did not report
more driving limitations than subjects without glaucoma.
However, bilateral glaucoma subjects did attribute more driving limitations to difficulties with their vision than subjects
without glaucoma (OR = 2.2, p = 0.02). Depressive symptoms
were noted more frequently in non-drivers than drivers in both
univariate analyses (13.7% vs. 5.8%, p < 0.001) and multivariable models (OR = 2.6, p < 0.001).
Conclusions: Bilateral, and possibly unilateral, glaucoma is
associated with significantly higher rates of driving cessation
amongst the elderly. The substantial difference in driving patterns seen with different degrees of better-eye VF damage
suggests that minimizing VF loss in the better-seeing eye is
associated with better functional outcomes. Our findings are
consistent with previous work demonstrating that glaucoma
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patients more frequently complain of difficulty driving and
have higher crash rates than age-matched controls. While
driving cessation may alleviate the fear of driving and increase
both patient and societal safety, it also decreases independence, resulting in social isolation, depression, and a greater
likelihood of nursing home admission. Thus, preventing glaucoma from progressing to more advanced stages could have
a major impact on the quality of life in aging populations.
References:
1. Broman AT, Munoz B, Rodriguez J, et al. Invest Ophthalmol Vis Sci 2002; 43: 3393-3398. 2. Freeman EE, Munoz B,
West SK, et al. Ophthalmology 2008; 115: 233-238. 3. Gutierrez P, Wilson MR, Johnson C, et al. Arch Ophthalmol 1997;
115: 777-844. Haymes SA, Leblanc RP, Nicolela MT, et al.
Invest Ophthalmol Vis Sci 2007; 48: 1149-1155. 5. McGwin
G Jr, Xie A, Mays A, et al. Invest Ophthalmol Vis Sci 2005;
46: 4437-4441. 6. Eberhard JW. Geriatrics 1998; 53 Suppl
1: S53-55. 7. Marottoli RA, Mendes de Leon CF, Glass TA,
et al. J Am Geriatr Soc 1997; 45: 202-206. 8. Freeman EE,
Gange SJ, Munoz B, et al. Am J Public Health 2006; 96:
1254-1259.
S07 LOW-PRESSURE GLAUCOMA
T. Krupin (chair) K. Sugiyama (chair), P. Tanna, D.S. Greenfield, J.M. Liebmann
Open-angle glaucoma, a slowly progressive neurodegeneration of retinal ganglion cells and their axons, is clinically characterized by a specific pattern of optic nerve and visual field
damage. Normal-tension glaucoma (LTG) is subgroup in
which untreated intraocular pressure (IOP) is in the statistically normal (mean 15.9±2.9 mmHg) range, usually £21
mmHg. LPG represents 20% to 39% of patients with openangle glaucoma in the United States and Europe. Symposium
objectives include when to evaluate for non-glaucoma causes
for the vision loss, the pathogenesis and systemic evaluation
of LTG, the value of IOP-lowering treatment, and potential
treatment beyond IOP reduction.
S08 GLAUCOMA MANAGEMENT NON-INDUSTRIALIZED
WORLD
R. Thomas (chair), N. Wang (chair), J. Standefer, K. Ben
Amor, P. Foster, N. Congdon, E. Maul, T. Shaarawy,
R. Sihota
Outline: 1. Introduction, Ravi Thomas; 2. Is the pattern of
disease different?, Paul Foster; 3. Diagnosis: Should the
approach be different?, E. Maul; 4. Treatment: Should the
approach be different?, Out of Africa, Tarek Sharaawy; 5.
Role of NGO’s in Glaucoma care, Khaled Ben Amor; 6. Training, J. Standefer; 7. Audience Interaction & Votes; 8. Solutions and Conclusion, Ningli Wang.
S09 INTEGRATIVE EYE CARE FOR GLAUCOMA
R. Ritch (chair), L. Ventura (chair), M. Schwartz, K.F. So,
C. Zhang, M. Wax
Outline: This session will focus on a multi-systems approach
to glaucoma with an emphasis on immunological and vascular mechanisms of disease. The field of psychoneuroimmu-

nology will be introduced. The influence of emotional stress
on hormonal, immunological, and vascular factors in relation
to glaucoma will be discussed. Topics: 1. Psychoneuroimmunology in Glaucoma, Lori Ventura; 2. Lymphocytes and
Glaucoma, Michal Schwartz; 3. Immune regulatory pathways
relevant to glaucoma, Marty Wax; 4. Cytokines and Glaucoma, Chun Zhang; 5. Wolfberry in Glaucoma, Kwok Fai So;
6. Curcumin as an anti-inflammatory in Glaucoma, Robert
Ritch.
S10 INNOVATIVE APPROACHES FOR PROTECTING THE
RETINEL GANGLION CELLS
H. Quigley (chair), H. Verbin-Levkovitch (chair), K.R.G. Martin, S. Thanos, C. Grosskreutz
Panel: P. Kaufman, L. Levin, G. Tezel, J. Lindsey
Outline: All past approaches to protecting ganglion cells from
death in glaucoma have used either intraocular pressure
(IOP) lowering or approaches to pharmacologically or genetically mitigate the injury once it has occurred. It has been
shown by biomechanical, engineering analysis that the effect
of the IOP on axons is dominated by the response of the
sclera to the stress of IOP, its wall tension. There is increasing evidence that the stiffness of the cornea and sclera can
be altered chemically and safely in vivo, potentially affecting
not only glaucoma, but myopia and keratoconus.
Objective and Synopsis: Protecting the retinal ganglion
cells and optic nerve is the most significant goal in treating
glaucoma. In this symposium we will discuss innovative
therapeutic approaches for protecting the retinal ganglion
cells. The involvement of mitochondrial dysfunction in glaucoma and ways to prevent it will be discussed. Axonal degeneration is a key event in glaucoma- how to arrest it and how
to lead to axonal regeneration are important topics to be
discussed in this session. The potential treatment with stem
cells as therapeutic vectors or replacement therapy will be
presented. Finally, altering the sclera to treat glaucoma is
additional novel therapeutic approach that will be discussed
and conclude this symposium.
S11 MEETING THE CHALLENGE OF PREVENTING
BLINDNESS FROM OPEN-ANGLE GLAUCOMA IN PEOPLE OF AFRICAN HERITAGE
E.J. Higginbotham (chair), L. Pasquale (chair), R. Bourne,
C. Okeke, D.S. Friedman, M. Hauser, R. Wilson
Objective: Direct attention to glaucoma in people of African
descent and discuss strategies to reduce visual disability in
this population.
Synopsis: 1. Race versus ethnicity ancestry: Does it matter?, Eve Higginbotham; 2. Case presentation, Constance O.
(Nduaguba) Okeke; 3. The epidemiology of open-angle glaucoma in people of African descent, Rupert Bourne; 4. Managing glaucoma on the African Continent, Adeyinka Ashaye; 5.
What do randomized clinical trials tell us about managing
glaucoma in people of African origin?, David S. Friedman; 6.
Challenges finding the genes for POAG in people of African
origin, Michael Hauser; 7. Synopsis of the problem and future
directions, M.R. Wilson III.
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FREE-PAPER SESSION – BASIC SCIENCE
FPBS1 DETECTION OF LONGITUDINAL CHANGE IN
EXPERIMENTAL GLAUCOMA USING THREE DIMENSIONAL (3-D) SPECTRAL DOMAIN OPTICAL COHERENCE TOMOGRAPHY (SD-OCT) OPTIC NERVE HEAD
(ONH) VOLUMES
N.G. Strouthidis, B. Fortune, H. Yang, I.A. Sigal, C.F. Burgoyne
Devers Eye Institute, Legacy Health System, PORTLAND,
OR, USA
Purpose: To assess deep ONH and retinal nerve fiber layer
(RNFL) thickness changes in non-human primate experimental glaucoma using longitudinal 3-D SD-OCT volumes.
Design: Experimental study.
Participants: Five rhesus macaque monkeys.
Methods: Baseline SD-OCT imaging was performed in both
eyes prior to the commencement of trabecular meshwork
laser ablation to induce elevated IOP in a single eye of each
subject. Following laser treatment, SD-OCT imaging was
performed in both eyes every 1-3 weeks. All SD-OCT volumes were acquired under isoflurane anesthesia, 30 minutes
after manometrically lowering IOP to 10 mmHg. Images were
centered on the ONH and utilized a 15º, 290 B-scan X 768
A-Scan horizontal grid pattern with 9 repetitions per B-scan.
For each eye, the baseline and the most recent follow-up
volume were analyzed. Using custom software, a single
operator delineated key anatomical landmarks in 40 radial
interpolated B-scans generated from each SD-OCT volume.
The following landmarks were delineated: the internal limiting
membrane (ILM), the posterior surface of the RNFL, the
Bruch’s Membrane/retinal pigment epithelium complex and
its internal termination – the neural canal opening (NCO) –
and the anterior surface of the lamina cribrosa. Parameter
values were analyzed using a two-way ANOVA to determine
the significance of the interaction between time and treatment
group (i.e., glaucoma versus control).
Main outcome measures: Peripapillary RNFL thickness
(distance between the ILM and the posterior surface of the
RNFL at a radius of 280 pixels from the NCO centroid), NCO
area, prelaminar thickness (distance between the ILM and
the anterior laminar surface) and anterior lamina cribrosa
surface height (relative to the NCO reference plane).
Results: Post-laser follow up duration ranged from 4.7 to
12.2 months (mean ± SD, 9.7 ± 2.9 months) and mean postlaser IOP ranged from 18.1 to 26.9 mmHg (22.1 ± 3.5 mmHg)
in the glaucoma eyes and from 10.4 to 12.1 mmHg (11.1 ±
0.8 mmHg) in the control eyes. A significant effect of experimental glaucoma over time was found for the anterior laminar
surface height (p = 0.001), prelaminar thickness (p = 0.03)
and RNFL thickness (p = 0.03). In the glaucomatous eyes,
RNFL thickness changed from baseline by a maximum of
-53.9 % and a minimum of 2.8 %, compared to -1.4 to 0.5 %
in control eyes. Anterior laminar surface height moved posteriorly relative to the NCO in all five glaucoma eyes. The
range of median surface height movement was 38.3 to 191.5
% in the glaucoma eyes, compared to -9.2 to 2.8 % in control
eyes. The median prelaminar thickness changed by a maximum of -65.4 % and a minimum of 1.9 % in glaucoma eyes,

compared to 1.4 to 10.4 % in control eyes. There was no
significant effect of glaucoma over time for NCO area
(p = 0.11), the range of changes observed for NCO area was
-2.0 to 2.5 % in glaucoma eyes and -2.4 to 5.3 % in control
eyes.
Conclusions: This study demonstrates the ability of 3-D SDOCT imaging to detect longitudinal RNFL and deep ONH
changes in experimental glaucoma. Prelaminar thickness and
anterior lamina position may constitute novel parameters for
clinical detection of glaucomatous progression using SDOCT.
References:
1. Yang H, et al. IOVS 2007; 48: 5068-5084. 2. Strouthidis
NG, et al. IOVS 2009; 50: 214-223. 3. Inoue R, et al. Ophthalmology 2009; 116: 214-222. 4. Wollstein G, et al. Arch
Ophthalmol 2005; 123: 464-470. 5. Schuman JS, et al. IOVS
2007; 48: 3645-3654.
FPBS2 LAMINA CRIBROSA AND PERIPAPILLARY
SCLERA HISTOMORPHOMETRY IN NORMAL AND
ADVANCED GLAUCOMATOUS CHINESE EYES WITH
NORMAL AND ELONGATED AXIAL LENGTH
R. Ren1, N.L. Wang2, J.B. Jonas3
1
Beijing Institute of Ophthalmology, Beijing Tong Ren Hospital, BEIJING, China, 2Beijing Tong Ren Hospital, BEIJING,
China, 3Department of Ophthalmology, Medical Faculty Mannheim of the Ruprecht-Karls-Universität, MANNHEIM, Germany
Purpose: To measure laminar and peripapillary scleral architecture in normal and glaucomatous Chinese eyes with normal and elongated axial length.
Design: The retrospective histomorphometric study.
Participants and controls: The histomorphometric investigation included a Normal Group (non-axially elongated eyes)
of 40 human globes ( mean age: 41.3 years; range: 15-68
years) enucleated due to a malignant choroidal melanoma,
a Glaucomatous Group (non-axially elongated eyes) of 55
eyes (age: 43.3 years; range: 12-88 years) enucleated due
to painful secondary angle-closure glaucoma, and a group
of 26 glaucomatous globes (Glaucomatous Elongated Axial
Length Group) (age: 29.0 years; range: 12-60 years) with an
axial length > 27.5 mm. Anterior-posterior histological sections were morphometrically evaluated.
Main outcome measure: Lamina cribrosa thickness and
peripapillary sclera thickness
Results: The lamina cribrosa was significantly (P < 0.001)
thicker in the Normal Group than in the Glaucomatous Group,
in which it was significantly (P < 0.001) thicker than in the
Glaucomatous Elongated Length Group. The lamina cribrosa
thickness decreased significantly with increasing axial length
(P < 0.001) and presence of glaucoma (p < 0.001). Peripapillary scleral thickness close to the optic nerve scleral canal
and just outside of the optic nerve meninges decreased significantly with increasing axial length (P = 0.04 and P = 0.02,
respectively). Peripapillary scleral thickness did not vary significantly between the Glaucomatous group and the Normal
Group. The distance between the intraocular space and cere-
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brospinal fluid space was (p < 0.001) shorter in the two glaucomatous groups than in the Normal group.
Conclusions: Lamina cribrosa thickness and peripapillary
sclera thickness decreased significantly with axial length, in
addition to a glaucoma-related thinning of the lamina cribrosa. Within non-axially elongated eyes, the peripapillary
sclera thickness did not vary significantly between glaucomatous eyes and normal eyes.
References:
1. Downs JC, Yang H, Girkin C, et al. Three-dimensional
histomorphometry of the normal and early glaucomatous
monkey optic nerve head: neural canal and subarachnoid
space architecture. Invest Ophthalmol Vis Sci 2007; 48:
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position and thickness. Invest Ophthalmol Vis Sci 2007;
48:4597-4607. 3. Yang H, Downs JC, Bellezza A, Thompson
H, Burgoyne CF. 3-D histomorphometry of the normal and
early glaucomatous monkey optic nerve head: prelaminar
neural tissues and cupping. Invest Ophthalmol Vis Sci 2007;
48: 5068-5084. 4. Sigal IA, Flanagan JG, Tertinegg I, Ethier
CR. Reconstruction of human optic nerve heads for finite
element modeling. Technol Health Care 2005; 13: 313-329.
5. Sander EA, Downs JC, Hart RT, Burgoyne CF, Nauman
EA. A cellular solid model of the lamina cribrosa: mechanical
dependence on morphology. J Biomech Eng 2006; 128:
879-889. 6. Sigal IA, Flanagan JG, Ethier CR. Factors influencing optic nerve head biomechanics. Invest Ophthalmol
Vis Sci 2005; 46: 4189-4199. 7. Sigal IA, Flanagan JG,
Tertinegg I, Ethier CR. Finite element modeling of optic nerve
head biomechanics. Invest Ophthalmol Vis Sci 2004; 45:
4378-4387. 8. Sigal IA, Flanagan JG, Tertinegg I, Ethier CR.
Predicted extension, compression and shearing of optic
nerve head tissues. Exp Eye Res 2007; 85: 312-322. 9. Jonas
JB, Berenshtein E, Holbach L. Anatomic relationship between
lamina cribrosa, intraocular space, and cerebrospinal fluid
space. Invest Ophthalmol Vis Sci 2003; 44: 5189-5195.
FPBS3 HYDRODYNAMIC AND MORPHOLOGICAL CHARACTERISTICS AFTER Y27632 TREATMENT IN BOVINE,
MONKEY AND HUMAN EYES
Z. Lu1, Y. Liu2, T. Freddo3, H. Gong2
1
Huashan Hoapital of Fudan University, SHANGHAI, China,
2
Boston University School of Medicine, BOSTON, MA, USA,
3
University of Waterloo School of Optometry, WATERLOO,
ON, Canada
Purpose: To investigate the effect of Y-27632, a rho-kinase
inhibitor, on outflow facility (C), the hydrodynamic patterns
of outflow, and the morphology of the inner wall (IW) and
juxtacanalicular tissue (JCT) in bovine, monkey and human
eyes.
Design and Methods: Twelve enucleated bovine eyes, 4
pairs of monkey eyes and 4 pairs of human eyes were perfused at 15 mmHg with Dulbecco’s PBS containing 5.5 mM
glucose (GPBS) to establish a baseline C. Seven bovine
eyes, 4 monkey eyes and 4 human eyes were perfused with
GPBS+50 μM Y27632 for 30 min while 5 bovine eyes, 4
monkey eyes and 4 human eyes were perfused with GPBS
only as a control. All eyes were perfused with fluorescent
microspheres (0.5 μm; 0.002%) to label the hydrodynamic
patterns of outflow before perfusion-fixation. Confocal images

of frontal sections were taken along the (IW) of Schlemm’s
canal (SC) (or aqueous plexus in bovine eyes, AP). The total
length (TL) and the tracer-decorated length (L) of the IW were
measured, and the average percent effective filtration length
(PEFL = L/TL) was calculated. Sections with SC (or AP) were
examined by light and electron microscopy. The TL of the IW
and the length exhibiting separation (SL) in the JCT were
measured. The average percent separation length (PLS =
SL/TL) was calculated.
Results: After Y27632 treatment, C increased 58% [0.83 ±
0.25 vs 0.04 ± 0.14 μl/min/mmHg, p = 0.03] in bovine eyes,
115% [0.59 ± 0.11 vs 0.18 ± 0.05 μl/min/mmHg, p = 0.03] in
monkey eyes, but remained unchanged in human eyes (0.02
± 0.01 vs 0.02 ± 0.03 μl/min/mmHg, p = 0.98) compared to
controls. Segmental distribution of tracer was seen in the TM,
with tracer concentrated near collector channel ostia in all
three species. A more uniform pattern and extensive tracer
labeling was seen along the IW in Y27632 treated bovine and
monkey eyes but not in human eyes compared to controls.
After Y27632 treatment, the PEFL was 2-fold larger than
controls (58.3 ± 6.5% vs 22.1 ± 6.1%, p = 0.002) in bovine
eyes, 3.4-fold larger than controls (82.5 ± 1.2% vs 24.2 ±
4.2%, p < 0.001) in monkey eyes, but no significant difference
in human eyes (47.4 ± 6.5% vs 39.0 ± 12.5%, p = 0.41). Light
microscopy revealed significant separation between the IW
and JCT in Y27632 treated bovine and monkey eyes compared to controls. PSL was 2.8-fold larger than controls (59.3
± 3.6% vs 20.8 ± 2.0%, P < 0.001) in bovine and 2.2-fold
larger than controls (75.2 ± 4.0% vs 33.5 ± 5.3%, p = 0.001)
in monkey eyes. No discernable separations between the IW
and JCT or within the JCT were found in Y27632 and control
human eyes.
Conclusions: Y27632 significantly increases C by redistributing aqueous outflow through a larger and looser area of the
JCT in bovine and monkey eyes, but not in human eyes under
the same experimental condition. The increase in C coincides
with an increase in available area for aqueous outflow and
greater separation in the JCT, which are likely driven by morphologic changes associated with a decrease in cell-cell and
cell-matrix connections in the JCT. Our data suggest an
enhanced connectivity between the IW and JCT exists in
human eyes, which may withstand the hydrodynamic forces
driving separation between the IW and JCT. Strategies targeting JCT/IW or JCT/JCT connectivity in human eyes may
be promising anti-glaucoma therapies to decrease outflow
resistance and thus IOP.
FPBS4 GENOMIC (EPIGENETIC) DNA METHYLATION IN
PATIENTS WITH OPEN-ANGLE GLAUCOMA
A.G.M. Jünemann1, B. Lenz2, U. Reulbach3, U. SchlötzerSchrehardt1, J. Kornhuber2, F.E. Kruse1, S. Bleich4
1
University of Erlangen, ERLANGEN, Germany, 2Department
of Psychiatry and Psychotherapy, ERLANGEN, Germany,
3
Department of Epidemiology and Public Health, CORK, Ireland, 4Clinic for Psychiatry, Socialpsychiatry and Psychotherapy, Hannover Medical School, HANNOVER, Germany
Purpose: DNA methylation occurs by transfer of a methyl
group to cytosine residues in the dinucleotide sequence CpG.
The extent of DNA methylation positively correlates with the
extent of gene inactivation. The disruption of the heritable
methylation patterns in DNA can lead to alterations in chromatin structure and alterations in gene expression promoting
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chronic diseases. The present study was performed to investigate whether there is an altered global DNA methylation in
patients with open-angle glaucoma.
Design: Prospective case-control study.
Participants and controls: Fifty-nine patients with primary
open-angle glaucoma (POAG, age: 68 (SD 8) years), 54
patients with secondary open-angle glaucoma due to pseudoexfoliation syndrome (PEXG, age: 72 (SD 8) years), and
53 patients with cataract as controls (age: 69 (SD 11) years)
were included.
Methods: Total DNA was extracted from frozen EDTA-blood
using QIAmp DNA Blood Mini Kit (Qiagen). Global methylation status [DNA methylation in %, 1-(HpaII/MspI)] was measured according to Pogribny et al. (1999) with a modified
non-radioactive assay. Statistics: Comparisons were made
using the Mann-Whitney-Test (2-tailed) and the results are
presented as means (SD). A p-value of less than 0.05 was
considered significant.
Main outcome measure: Genomic DNA methylation (%).
Results: There was a significantly elevated genomic DNA
methylation (in %) 1-(HpaII/MspI) in peripheral mononuclear
cells in patients with POAG (68%, SD 18; U = 868, Z = -2.79,
p = 0.005), but not in PEXG (55%, SD 17; U = 1049, Z =
-0.57, p = 0.57) when compared with healthy controls (55%,
SD 24). Thus, the difference between POAG and PEXG was
exactly 13% of methylated HpaII/MspI restriction sites.
Conclusions: Since methylation of DNA is an important epigenetic factor in regulation of gene expression these findings
may have important implications for a possible subsequent
derangement of epigenetic control in patients with POAG.
Further studies including gene-specific analyses are needed
to clarify the differences between POAG and PEXG.
References:
1. Selhub J. Homocysteine metabolism. Annu Rev Nutr 1999;
19: 217-246. 2. Prokhortchouk E, Defossez PA. The cell biology of DNA methylation in mammals. Biochim Biophys Acta
2008; 1783: 2167-2173. 3. Doerfler W. DNA methylation and
gene activity. Annu Rev Biochem 1983; 52: 93-124. 4.
Pogribny I, Yi P, James SJ. A sensitive new method for rapid
detection of abnormal methylation patterns in global DNA
and within CpG islands. Biochem Biophys Res Commun
1999; 262: 624-628. 5. Bönsch D, Lenz B, Kornhuber J, Bleich S. Homocysteine associated genomic DNA hypermethylation in patients with chronic alcoholism. J Neural Transm
2004, 111: 1611-1616.

during a follow up period of 16 to 70 months. Outflow facility
was measured by fluorophotometry before sacrifice. To label
the hydrodynamic patterns of outflow, the eyes were enucleated and perfused with fluorescent microspheres (0.5 μm;
0.002%) at the last pressure measured before death minus
7 mmHg. The eyes were perfusion-fixed at the same pressure. Confocal images were taken along the inner wall (IW)
of the Schlemm’s canal (SC). The total length (TL) and the
filtration length (FL) of the IW decorated by tracers were measured in frontal sections. The average percent effective filtration length (PEFL = FL/TL) was calculated for each eye.
Sections exhibiting SC were processed and examined under
light and electron microscopy.
Results: The average IOP was significantly higher in lasertreated eyes (61.3 ± 4.2 mmHg) than controls (22.7 ± 4.0
mmHg, P = 0.0003). The average outflow facility was 13-fold
lower in laser-treated eyes (0.03 ± 0.02 μl/min/mmHg) than
controls (0.39 ± 0.17 μl/min/mmHg, P = 0.02). By confocal
microscopy, in control eyes, SC was open and a segmental
distribution of microspheres was found in the TM with a
greater concentration near the collector channel ostia. Much
less tracer labeling was seen along SC in laser-treated eyes
than control eyes. The average PEFL in controls (47.5 ±
10.8%) was 6-fold larger than in laser-treated eyes (8.4 ±
4.8%, P = 0.01). The mean distance between the IW and
outer wall of SC was 5-fold wider in control eyes (18.99 ±
6.03 μm) than in laser-treated eyes (3.47 ± 0.33 μm, p =
0.01). By light microscopy, there was extensive pigmentation
throughout the TM, denser extracellular matrix in the JCT
region, and most of SC collapsed with focal herniations of
the IW and JCT protruding into the collector channel ostia in
laser-treated eyes. By electron microscopy, few or no microspheres were observed in laser-treated areas and in the
areas with SC collapse. More microspheres were observed
near the collector channel ostia area in non-lasered areas.
Conclusions: In the laser-induced glaucoma model, laser
damage results in a reduction in the available area for outflow
across the IW of SC which contributes to the decrease in
outflow facility and thus elevation of the IOP. Constriction of
SC, caused by the chronic elevation of IOP, further decreases
the available area for outflow across the IW which decreases
outflow facility and increases IOP even more in a vicious
cycle. This study suggests that the available area for aqueous
humor outflow across the IW of SC is a crucial factor in regulating outflow resistance and maintaining IOP.

FPBS5 NEW INSIGHTS INTO AQUEOUS HUMOR OUTFLOW FROM THE LASER-INDUCED GLAUCOMA MONKEY MODEL
H. Gong1, Y. Zhang2, Y. Liu1, W. Ye2, C.B. Toris3
1
Boston University, BOSTON, MA, USA, 2Huashan Hospital
of Fudan University, SHANGHAI, China, 3University of
Nebraska Medical Center, OMAHA, NE, USA

FPBS6 A GLUCOCORTICOID-INDUCIBLE MMP1 GENE
THERAPY VECTOR LOWERS IOP IN A SHEEP MODEL
OF STEROID-INDUCED OCULAR HYPERTENSION
T. Borras1, M.G. Spiga1, R. Gerometta2, O.A. Candia3
1
University of North Carolina at Chapel Hill, CHAPEL HILL,
NC, USA, 2Universidad Nacional del Nordeste, CORRIENTES, Argentina, 3Mount Sinai School of Medicine, NEW
YORK, NY, USA

Purpose: To investigate the relationship between decreased
outflow facility and changes in hydrodynamic aqueous humor
outflow patterns and morphology in cynomolgus monkey
eyes with unilateral chronically elevated intraocular pressure
(IOP).
Design and Methods: Argon laser photocoagulation burns
to the trabecular meshwork (TM) were made in one eye of
each monkey (N = 3), leaving the contralateral eye as a normotensive control. IOPs were followed by pneumatonometry

Objective: Glucocorticoid (GC) treatment leads to increased
ECM deposition in the trabecular meshwork and to elevated
IOP in 40% of patients. Our goal was to design a GC-inducible viral vector overexpressing matrix metalloproteinase
protein 1 (MMP1) to counteract ECM deposition only in the
presence of the steroid. To investigate the vector’s efficacy
and toxicity in vitro and in living animals.
Design and Methods: Human wild-type MMP1 and a cata-
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lytic site mutant mutMMP1 were cloned downstream a GC
response element fused to a TATA-like promoter. The
expression cassettes were inserted into adenoviral vectors
to produce AdhGRE.MMP1 and AdhGRE.mutMMP1. An
empty vector, AdNull, was also used. For in vitro, HTM cells
were infected with the vectors in the presence or absence of
0.1 μM DEX. MMP1 levels (protein and mRNA) were analyzed by WB, ELISA and q-PCR. Activity of secreted MMP1
was analyzed with collagen degradation assays. For in vivo,
we used our recently developed ovine model of steroidinduced ocular hypertension. Elevated IOP was induced by
prednisolone drops 3 times per day. Vectors were applied by
a 30 μl single dose intracameral injection. Two groups of
sheep (n = 3 and n = 6) were treated as follows. In the first
group, 3 eyes had IOP induced prior injection of AdhGRE.
MMP1; 2 eyes received the vector 24 h prior to the corticosteroid treatment and one eye received just the prednisolone.
In the second group, three days after prednisolone treatment,
6 OS eyes were injected with AdhGRE.MMP1, AdhGRE.
mutMMP1 and Ad Null (two each). IOP was measured with
a Perkins tonometer and converted to mmHg with a calibration curve. Inflammation was monitored by visual inspection
of the eyes.
Results: In vitro, DEX-treated HTM cells showed a decreased
MMP1 expression compared to untreated controls. However,
DEX-treated cells infected with AdGRE.MMP1 secreted high
levels of MMP1 (20X protein and 200X mRNA), overriding
the reduction and boosting its expression. DEX-treated cells
infected with AdhGRE.mutMMP1 showed also high MMP1
mRNA and protein levels, confirming the functional activity
of the GRE element. However, while the secreted wild-type
MMP1 had 90% higher activity than untreated-infected controls, the secreted mutMMP1 had no activity, confirming the
constructs functional state. In vivo, injection of AdhGRE.
MMP1 into the 3 eyes which IOP was already elevated (24-30
mmHg), reduced the pressure to 10-13 mmHg in 48 h. This
lowering effect lasted 12-15 days. In the 2 eyes with normal
IOP, pre-injection of the virus prevented the IOP increase for
12-15 days, despite the continuous corticosteroid application.
A robust increase in IOP was observed in the eye receiving
only the steroid. In the second group, the OS eyes injected
with AdhGRE.mutMMP1 and AdNull showed the same high
IOP as their OD eyes. Instead, the two OS eyes injected with
the wild-type vector reduced IOP from 26 to 9-11 mmHg
which lasted for 2 weeks. There were no signs of ocular
inflammation, or discomfort to the animals.
Conclusions: We have developed a novel glucocorticoidinducible vector system, which overexpresses MMP1 only in
the presence of DEX. A single dose of this gene therapy
vector can both prevent the increase in IOP normally produced by corticosteroid in the sheep model, and reverse the
IOP increase previously elicited by the corticosteroid. The
mutant and null vectors had no effect. This tightly regulated
gene transfer approach could be of great advantage for the
potential gene therapy treatment of steroid glaucoma.
FPBS7 SEARCH FOR SECONDARY GENETIC FACTORS
FOR PSEUDOEXFOLIATION GLAUCOMA
B. Fan1, J.L. Haines2, J.L. Wiggs1
1
Massachusetts Eye and Ear Infirmary, BOSTON, MA, USA,
2
Vanderbilt University Medical School, NASHVILLE, TN, USA

Purpose: Pseudoexfoliation syndrome (PXF) is a major
cause of glaucoma throughout the world. LOXL1 has been
associated with PXF in many populations including our study
of a U.S. clinic-based population with broad ethnic diversity.
However, the risk haplotype of LOXL1 is also prevalent in
control samples and is much higher than the disease prevalence in some populations. These findings suggest that additional genetic and/or environmental factors could be involved
in this complex disorder. In the present study, we evaluated
seven functional and positional candidate genes for association with PXF.
Methods: Five genes (MTHFR, MTR, MTRR, MTHFD1 and
CBS) that are critical components of the homocysteine
metabolism pathway, one gene (ELN) that functionally interacts with LOXL1, and one gene (MYO5B) that is located at
the significant linkage locus for PXF were selected. Twentyfive tag SNPs which captured the majority of alleles in these
genes were genotyped in 194 Caucasian patients with PXF
and 132 controls. Single-SNP and haplotype association
were analyzed using the chi-squared test. Interaction effects
between these genes and LOXL1 were analyzed using logistic regression.
Results: One SNP (rs8006686) in MTHFD1 showed a nominally significant association with PXF (p = 0.015, OR = 2.23).
However this SNP, and the other 24 SNPs tested were no
longer significantly associated with PXF after correcting for
multiple testings (Bonferroni corrected p > 0.37). After controlling for the effects of age and the LOXL1 SNPs, none of
the tested SNPs were associated with PXF (p > 0.08). Haplotype analysis showed no association between all these
genes and PXF (p > 0.23). Logistic regression modeling
revealed no interaction effects between these genes and
LOXL1 (p > 0.06).
Conclusions: Our results suggest that these genes are not
major risk factors for PXF in Caucasian populations. Further
studies are required to identify secondary genetic factors that
contribute to pseudoexfoliation and associated glaucoma.
Grant support: National Eye Institute Grants R01 EY013882
and P30 EY014104, Research to Prevent Blindness and The
Massachusetts Lions Eye Research Fund.
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FREE PAPER SESSION – CLINICAL SCIENCE
FPCS1 COMPARISON OF STEREO DISC PHOTOS AND
ALTERNATION FLICKER USING A NOVEL MATCHING
TECHNOLOGY FOR DETECTING GLAUCOMATOUS
CHANGES IN THE OPTIC DISC
M. Radcliffe1, M Sehi2, I.B. Wallace3, D.S. Greenfield2,
T. Krupin4, R. Ritch5
1
Weill Cornell Medical College, NEW YORK, USA, 2Bascom
Palmer Eye Institute, PALM BEACH GARDENS, FL, USA,
3
EyeIC, NARBERTH, PA, USA, 4Ophthalmology, Northwestern University, CHICAGO, IL, USA, 5Einhorn Clinical
Research Center, New York Eye & Ear Infirmary, NEW
YORK, NY, USA
Purpose: To compare agreement of a novel automated alternation flicker technology (AF) and stereophotograph (SP)
inspection for detection of progressive glaucomatous optic
neuropathy.
Design: Comparative study of diagnostic evaluation technologies.
Participants: Glaucoma patients meeting eligibility criteria
were retrospectively recruited. All subjects had a minimum
of 36 months follow-up, standard automated perimetry (24-2)
every 4 months and annual stereoscopic disc photography.
Methods: Four experienced graders (RR, DSG, NR, TK)
assessed SP for optic nerve head (ONH) progression, disc
hemorrhage (DH), or blood vessel (BV) movement using
predefined criteria. At a separate session, the graders evaluated the photos using AF applying the same criteria. The
order of eyes and visits were randomized. Visual field progression was assessed using regression analysis and defined
as a slope < or = -1 dB/year for inner points (-2 dB/year for
outer points) significant at P < 5%.
Main outcome measure: Progressive glaucomatous optic
neuropathy as identified by AF and SP inspection.
Results: Forty eyes of 20 patients were included. Using SP,
the overall agreement (kappa ± SE) among graders for ONH
change was 0.19 ± 0.06, for DH was 0.78 ± 0.06 and for BV
movement was -0.04 ± 0.06. Using AF, the overall agreement
among graders for ONH change was 0.28 ± 0.06, for DH was
0.43 ± 0.06 and for BV movement was 0.22 ± 0.06. The
agreement among graders was not significantly different
using SP or AF (p = 0.29) for ONH change but was significantly (p < 0.001) better using SP for DH and significantly (p
= 0.002) better using AF for BV movement. The overall agreement between visual field progression and disc progression
using SP (0.10 ± 0.05) and AF analysis (0.19 ± 0.05) was
similar (p = 0.20). Using AF progression detection was significantly associated with BV movement for 3-graders (p =
0.004 to p < 0.001).
Conclusion: Assessment of glaucomatous optic disc progression using AF and SP techniques are similar for detection
of ONH change.
References:
1. Greenfield DS, Weinreb RN. Role of optic nerve imaging
in glaucoma clinical practice and clinical trials. Am J Ophthalmol 2008; 145: 598-603. 2. Pederson JE, Anderson DR. The
mode of progressive disc cupping in ocular hypertension and
glaucoma. Arch Ophthalmol 1980; 98: 490-495. 3. Goldmann
H. On sterochronoscopy. Doc Ophthalmol 1981; 51: 269-276.

4. Heijl A, Bengtsson B. Diagnosis of early glaucoma with
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FPCS2 RE-TRAINING ON THE ASSESSMENT OF OPTIC
NERVE HEAD PHOTOGRAPHS FOR THE GLAUCOMA
DIAGNOSIS
S. Andersson1, B. Bengtsson1, A. Boehm2, A. Heijl1
1
Lund University, MALMÖ, Sweden, 2University of Dresden,
DRESDEN, Germany
Purpose: To evaluate the effect of re-education of ophthalmologists and residents in ophthalmology in subjective classification of optic nerve head photographs (ONH photos).
Design: Prospective 2-phase assessment of OHN photos.
Participants: Doctors attending an international glaucoma
meeting at Malmö University Hospital (Malmö, Sweden) in
March 2008 were asked to participate. ONH photos taken
with the same fundus camera, were retrieved from an existing database of glaucoma patients and healthy subjects.
Glaucoma patients had reproducible glaucomatous visual
field defects. Healthy subjects were randomly selected from
the city of Malmö, Sweden and had undergone a thorough
ophthalmic examination.
Methods: We created a web-based form containing 201
ONH photos of 73 glaucoma patients and 128 healthy individuals. The participants evaluated 50 randomly selected
ONH photos each at two different occasions separated by a
lecture in glaucoma diagnosis based on evaluation of ONHs.
The one-hour lecture was performed by one of the authors
(AB) and was focusing in particular on the evaluation of optic
disc size, neuroretinal rim, retinal nerve fiber layer, parapapillary atrophy, and disc hemorrhages based on ONH photos
from glaucoma patients and healthy individuals. The web
form automatically and randomly selected a subset of 50
photos from the larger dataset of 201 photos at the time for
the first log in, thus an individual mix of photos was created
for each participant. This individual subset of ONH photos
was used in both phase 1 and 2, but in different randomized
order. The photos were classified into three different categories: glaucomatous, healthy or uncertain. All results were
anonymously processed.
Main outcome measure: Sensitivity, specificity, and number
of uncertain classifications obtained during phases 1 and 2.
Results: Eighty-nine specialists and 7 residents in ophthalmology participated. In phase 1 mean sensitivity was 69.6%
(ranging from 21.4% to 100%), and mean specificity was
68.4% (ranging from 9.1% to 100%). In phase 2 mean sensitivity increased to 79.8% (ranging from 25.0% to 100%),
specificity was unchanged – mean 68,1% (ranging from
11.1% to 100%). The number of uncertain classifications
decreased from 21.8% in phase 1 to 13.0% in phase 2. The
improvement in sensitivity was significant (paired t-test
p < 0.0001); the individual mean improvement was 10.1%.
Conclusions: The diagnostic classification of ONH photos
improved after re-training. The number of uncertain classifi-
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cations decreased considerably and the sensitivity increased
with 10% on average, while specificity remained at the same
level. Our results propose a positive effect of a short training
lecture in ONH assessment for glaucoma.
References:
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optometrists in optic disc assessment: training implications
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diameter influences the ability to detect glaucomatous disc
damage. Acta Ophthalmol 1993; 71: 122-129. 3. Varma R,
Steinmann WC, Scott IU. Expert agreement in evaluating the
optic disc for glaucoma. Ophthalmology 1992; 99: 215-221.
4. Gundersen KG, Heijl A, Bengtsson B. Age, gender, IOP,
refraction and optic disc topography in normal eyes. A crosssectional study using raster and scanning laser tomography.
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Morgan JE, Poulsen JL, North RV. Digital stereoscopic analysis of the optic disc: evaluation of a teaching program. Ophthalmology 2004; 111: 1873-1879.
FPCS3 OPTIC DISC MORPHOLOGY USING HRT VERSUS
CLINICAL EXAMINATION
C. Loon1, A. Aung2, Y. Zheng3, T. Tay3, Y. Wong4
1
National University Hospital, SINGAPORE, Singapore, 2Singapore National Eye Centre, SINGAPORE, Singapore, 3Singapore Eye Research Institute, SINGAPORE, Singapore,
4
Centre for Eye Research Australia, University of Melbourne,
MELBOURNE, Australia
Objective or purpose: To compare the results of disc
assessment using clinical methods and the Heidelberg Retinal Tomograph (HRT).
Design: This was a population based survey of 3,280 (78.7%
response) persons.
Participants: The Singapore Malay Eye Study examined
3,280 adults aged between 40-80 years of ethnic Malay. Of
these, 2948 persons (89.9%) had acceptable HRT II images
and clinical examination.
Methods: Participant underwent standardized ophthalmic
assessments between 2004 and 2006. Optic disc was evaluated using a +78D lens, at x16 magnification, with measuring graticule (Haag-Streit, Switzerland) during dilated
funduscopy. Participants also underwent HRT II measurements. The intraclass correlation coefficient (ICC) was used
to assess the agreement of the two methods.
Main outcome measure: VCDR derived from direct ophthalmoscopy and from HRT II instrument.
Results: Direct ophthalmoscopy had a moderate correlation
with HRT II instrument in term of VCDR measurement (ICC
= 0.44-0.68, P = 0.001).
Conclusions: VCDR measurements derived from HRT II
may not be interchangeable with those derived from direct
ophthalmoscopy.
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FPCS4 PRE-PERIMETRIC DETECTION OF GLAUCOMA:
A BLUE-ON-YELLOW MULTIFOCAL VEP STUDY
H. Arvind, A. Klistorner, S. Graham, J. Leaney, J. Grigg,
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Save Sight Institute, SYDNEY, Australia
Purpose: To determine the ability of blue-on-yellow (BonY)
multifocal VEPs (mfVEP) to identify functional loss in preperimetric glaucoma.
Design: Prospective case series.
Participants: Thirty patients with at least one glaucomatous
optic disc (as adjudged by 2 glaucoma specialists) AND bilaterally normal, reliable and repeatable achromatic Humphrey
visual fields (HVF) were recruited. Cataract or other ocular
abnormality were excluded.
Method: BonY mfVEP testing was performed on all participants. A defect was defined as a cluster of at least 3 abnormal
points on the amplitude asymmetry deviation plot with 2 segments P < 2% and 1 segment P < 1%, or 2 zones with P <
0.5%. Latency was analyzed based on sectors with similar
waveforms. MfVEP was followed by dilated optic disc stereophotography and optical coherence tomography (OCT, fast
RNFL protocol,5). Optic disc photographs were assessed by
2 independent examiners in a masked fashion. Abnormal rim
regions were identified on photographs and the worst affected
eye and region in each patient was noted.
Main outcome measures: MfVEP amplitude asymmetry and
latency values were analyzed and compared topographically
with findings of photographic disc assessment. Average retinal
nerve fiber layer (RNFL) thickness, RNFL asymmetry and sectors with RNFL thinning on OCT were compared between
patients with and without mfVEP defects.
Results: Fourteen (46.7%) patients demonstrated significant
abnormality on amplitude asymmetry deviation plots of BonY
mfVEP. In all 14 cases, the defect was monocular and corresponded to the eye with the worse disc. In 13 out of 14
patients, the defect also corresponded to the location of the
worst affected rim. Average RNFL thickness of eyes with
mfVEP defects was 81.2 ± 9.9 microns, significantly lower
than that of patients without defects (90 ± 10.5 microns, p =
0.035). Mean asymmetry of RNFL (better minus worse eye)
was also significantly higher for patients with mfVEP defects,
compared to those without (9.0 ± 6.4 microns vs 3.0 ± 7
microns, p = 0.03). Average latency of both eyes of glaucomatous patients was delayed compared to controls with
no difference in latency between worse and better eyes of
glaucoma patients. There was no association of latency delay
with either the location of disc changes or mfVEP amplitude
defects.
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Conclusion: Amplitude asymmetry of blue-on-yellow mfVEP
appears to be a promising tool to identify functional loss in
pre-perimetric glaucoma.
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Objective: This study was designed to estimate age- and
gender-specific prevalence of glaucoma in a rural population
of Northern China.
Design: Population-based, cross-sectional study.
Participants: Between October 2006 and October 2007,
6,830 Han Chinese aged 30+ years were enrolled in rural
Yongnian County in Handan, northern China.
Methods: Clustered samples of adults aged 30+ years residing in 13 residential villages in Yongnian County of Handan,
Hebei Province were randomly selected and invited to participate the Handan Eye Study. All participants completed an
ophthalmologic examination, including measurement of
intraocular pressure (IOP) and slit-lamp examination. Gonioscopy was performed on all subjects with limbal anterior chamber depth of 40% or less as well as on 1 in 10 subjects who
were systematically sampled and all glaucoma suspects.
Visual fields were also obtained on one in 10 and all suspects. Digital color stereoscopic photographs of the optic
nerve head were obtained with the Canon CR-DGi (Canon,
Tokyo, Japan) non-mydriatic retinal camera by rotating the
camera 5 degrees between images. Glaucoma was defined
according to the World Glaucoma Association criteria.
Main outcome measures: Prevalence of Primary openangle glaucoma and ocular hypertension.
Results: Of the 6830 participants (90.4% of those intended)
who underwent a complete ophthalmologic examination at
the hospital or village based clinc, 111 (1.6%) had primary
open-angle glaucoma (POAG). The prevalence of POAG was
in 1.7% (95% CI, 1.4% -2.0%) in those aged 40 years and
over, increasing to 2.6% (95% CI, 2.3% -3.0%) in those aged
50 years and over. POAG prevalence increased with age (p
= 0.001) and women had a higher prevalence than men 1.9
% versus 1.3% (p = 0.044). The prevalence of ocular hypertension was 2.1% (95% CI, 1.8%-2.5%). The mean IOP of
persons with OAG was 16.3 ± 3.5 mmHg and 91% of them
presented with an IOP < 21 mmHg.
Conclusion: The prevalence of POAG in this rural population
is about 1.7% in aged 40 years and over, and 2.6% in aged
50 years and over, which is higher than previously reported
in Chinese urban populations. The vast majority of POAG
cases presented with an IOP < 21 mmHg. Given the rapid

aging of China’s population, POAG is likely to become a large
public health problem.
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Introduction: The challenge of conducting longitudinal population based studies leads to a limited understanding of the
rate of change in mean deviation (MD) in people with glaucoma. We pooled patient level data from three studies representing a range of glaucoma damage: the Collaborative
Initial Glaucoma Treatment Study (CIGTS), Ocular Hypertension Treatment Study (OHTS), and Advanced Glaucoma
Intervention Study (AGIS). Here we report the preliminary
results describing the change in mean deviation over seven
years predicted by the model.
Participants and Design: We constructed a Markov model
using MD data from study participants: 607 (CIGTS), 1,619
(OHTS) and 590 (AGIS). The model was constructed with
transition probabilities for each visit/MD combination over 7
years. We assessed the difference in MD from baseline to
the 7 year visit for four simulated participants with starting
MDs of -1 dB, -4 dB, -10 dB, and -20 dB. We report the result
for the right eye only. For the model MD was characterized
in integers. ‘Change’ is a difference of 1 dB between visits.
‘Improvement’ is a ‘less negative’ MD score. ‘Worse’ is a
‘more negative’ MD score.
Main outcome measure: Difference in mean deviation from
the baseline visit to seven years. Results: There was a difference in the rate of change over 7 years between those
with -1 dB and -4 dB compared to those with -10 dB and -20
dB. At year 7, the participants with baseline MD scores of -1
dB or -4 dB were more likely to have the same or improved
MD scores than the participants with baseline MD of -10 dB
or -20 dB (65% vs. 35%) Those with baseline MD of -10 dB
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or -20 dB were more likely to have a worse MD in year 7 than
an improved score. Almost 1/3 of those with a baseline MD
score of -10 dB or -20 dB had a worsening of MD of 3 dB or
more.
Conclusions: Further validation of the model, including
calibration, is necessary, but initial results seem to replicate
those seen in other studies. Our model for changes in MD
could serve as a versatile tool for evaluation of the effectiveness of interventions to prevent glaucoma progression.
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FPCS7 STRUCTURE-FUNCTION RELATIONSHIP BETWEEN SPECTRAL-DOMAIN OPTICAL COHERENCE
TOMOGRAPHY (SD-OCT) PARAMETERS AND PATTERN
ELECTRORETINOGRAM (PERG) RECORDINGS IN GLAUCOMATOUS EYES
G. Vizzeri, A. Tafreshi, M. Zangwill, A. Sample, A. Medeiros,
R.N. Weinreb, C. Bowd
Hamilton Glaucoma Center, University of California, San
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Purpose: To examine the relationship between SD-OCT
measurements of retinal nerve fiber layer (RNFL) thickness,
optic disc features and macular thickness and PERG amplitude responses.
Design: Cross-sectional study.
Participants: Sixty-six glaucoma patients (mean age = 67.8
years, SD = 12.5 years) enrolled in the UCSD Diagnostic
Innovations in Glaucoma Study (DIGS).
Methods: RTVue SD-OCT (Optovue, Fremont, CA) measurements using ONH and GCC imaging protocols and
PERG (Glaid PERGLA, Lace Elettronica, Pisa, Italy) recordings were obtained on the same day. The worst eye based
on standard automated perimetry mean deviation (MD =
-2.77 dB, SD = 3.32 dB) was chosen for the analysis.

Main outcome measure: The strength of the association
(R2) between SD-OCT RNFL thickness (μm), neuroretinal rim
area (mm2) and rim volume (mm3), macular ganglion cell
complex (GCC) thickness (μm), macular thickness (μm),
macular outer retinal thickness (i.e., macular thickness minus
GCC thickness) (μm) and PERG amplitude (μV).
Results: A significant association was found between GCC
thickness, RNFL thickness, macular thickness and PERG
amplitude (R2 = 0.23, R2 = 0.21 and R2 = 0.11, respectively,
all p ≤ 0.007). Associations with other parameters, such as
rim area and rim volume, were not significant (all p > 0.180).
In multivariate analysis, after adjusting for age and IOP taken
at the time of testing, the association remained significant for
GCC and average RNFL thickness (p ≤ 0.004).
Conclusions: As expected, because PERG response relies
on a centrally presented stimulus and the response likely is
the result of retinal ganglion cells activation, the structurefunction relationship is strongest between GCC thickness
and PERG amplitude. However, the modest association
found suggests that other factors may be involved in the
origin of PERG responses. The lack of association found
between optic disc features and PERG amplitudes may confirm this hypothesis.
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See abstract D17.01 on page 22.
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POSTER ABSTRACTS
1. GENERAL ASPECTS
1.1. General aspects: Epidemiology
P001 GLAUCOMA SURVEY IN ISRAEL
A. Robinson1, S. Kurtz2, M. Goldenfeld3
1
Rabin Medical Centre, HERZILIYAH, Israel, 2Ichilov Medical
Center Israel, TEL AVIV, Israel, 3The Sam Rothberg Glaucoma Center, TEL-HASHOMER, Israel
Objective: To assess treatment patterns, detect IOP levels
among treated patients and risk factors other than IOP in
glaucoma patients in Israel.
Design: Ophthalmologists were asked to record data about
their glaucoma patients according to a questionnaire. Parameters assessed included: sex, age, risk factors and systemic
diseases, IOP levels at diagnosis and during follow up, C/D
ratio at diagnosis, last updated visual fields results, current
anti-glaucoma treatment and the presence of diabetic retinopathy.
Results: The survey results were collected from data of 907
patients. Family history of glaucoma was found in 15% of
patients. Hypertension was the most frequent systemic disease (40%). Diabetes was found in 22% of patients and the
prevalence of diabetic retinopathy was 7.4%. Myopia was the
most common risk factor (22%). There was no significant
difference in glaucoma prevalence between men and women.
Ninety-seven percent of glaucoma patients were above 45
years old; 87% were diagnosed as POAG and 13% NTG;
35% of patients had normal visual fields at diagnosis. Men
suffered more glaucoma damage than women (36% vs 31%,
p = 0.0419). Increased damage was significantly correlated
with age and longer duration of disease. Greater damage
was found in men compared to women, significant for C/D
above 0.6 or 0.8. IOP reduction of 30% or more with medical
therapy was achieved in 64% of patients and was greater in
eyes with larger C/D ratio. Although 95% of eyes achieved
IOP < 21 mmHg with medical therapy, visual fields deterioration was observed in 31% of patients and was correlated with
higher IOP and smaller IOP reduction. Increasing age was
significantly correlated with VF loss (P < 0.001). Monotherapy
was the modality of treatment in only 38% of patients. Thirteen percent of patients were treated with combination therapy in 1 bottle; 49% of patients were treated with more than
1 bottle and 14% of patients were treated with more than 2
bottles.
Conclusions: Our survey describes the epidemiology of
glaucoma in Israel, highlights important risk factors, concomitant systemic diseases and medical treatment modalities. In
addition it shows the natural progression of the disease and
the effect of medical therapy on progression rate.
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Purpose: Our previous work identified wide variability in
glaucoma laser and surgical procedure rates among Canadian provinces, suggesting that non-clinical factors may influence procedure rates. The present study was designed to
investigate the influence of physician fees on procedure
rates.
Study design: Population-based study.
Methods: Canadian provincial health insurance databases
were accessed to obtain yearly procedure totals for laser
trabeculoplasty, trabeculectomy and glaucoma drainage
device (GDD) implantation, as well as provincial physician
fees for these procedures from 1992 to 2007. An age-stratified glaucoma prevalence model was applied to provincial
population census data to estimate the number of individuals
with glaucoma. Regression analyses were performed to
evaluate the influence of fees on procedure rates. First, we
examined the effects of differences in remuneration between
provinces and across time points. Second, for each type of
procedure, we examined the effects of differences in the
relative remuneration compared to other glaucoma procedures.
Results: During the study period we found that temporal
trends in procedure rates varied widely among provinces.
From 1992 to 2007 the changes in provincial trabeculoplasty
rates ranged from a decrease of 98% to an increase of 380%,
the change in trabeculectomy rates ranged from a decrease
of 72% to an increase of 42%, and the change in GDD
implantation rates ranged from a decrease of 32% to an
increase of 1292%. Physician fees also varied widely between
provinces. For example, in 2007 provincial physician fees
varied from $125 to $663 for trabeculoplasty, $370 to $748
for trabeculectomy and $426 to $956 for GDD implantation.
Multivariable linear regression modeling demonstrated that
for every $100 increase in fee, 10.5 more trabeculoplasties
(p = 0.08), 1.2 fewer trabeculectomies (p = 0.19) and 0.02
more GDD implantations (p = 0.92) were performed per 1000
persons with glaucoma. Multivariable linear regression models examining the relative fee of each procedure compared
to the other procedures in the same province did not find any
association between relative remuneration and procedure
rate.
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Conclusion: Physician remuneration fees did not influence
glaucoma procedure rates in Canada during the study
period.
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P004 EVALUATION OF INTRAOCULAR PRESSURE IN
NON GLAUCOMATOUS INDIVIDUALS ABOVE THE AGE
OF FORTY FROM ARABIAN PENINSULA: A HOSPITAL
BASED STUDY
A. Dahawy1, N.J.D. Nagelkerke2
1
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Objective or purpose: Several large studies have demonstrated relationships between obesity, blood pressure, and
variations in intraocular pressure (IOP) in adults, but the
validity of these associations may be limited by confounding
by systemic comorbidities. The aim of this study was to
assess these relationships in a cohort of healthy schoolchildren.
Design: Prospective observational cross-sectional study.
Participants: This study was on a subset of healthy schoolchildren enrolled in the Singapore Cohort Study of the Risk
Factors of Myopia (SCORM).
Methods: Four hundred eight Chinese children (213 male
(52.2%); mean age 9.70 ± 0.80 years) were included in the
study. IOP was measured using air-puff tonometry. Height
and weight were measured according to standard protocols.
Systolic and diastolic blood pressures were measured with
an automated sphygmomanometer with the appropriate cuff
size and the average of 3 readings was taken. Obesity and
overweight status were defined according to internationally
standardized age and gender specific cut-off values.
Main outcome measures: IOP, BMI, obesity status and
blood pressure.
Results: IOP values from the right and left eyes were highly
correlated (r = 0.75, p<0.001) and the right eye was arbitrarily
used for analysis. The mean IOP was 16.7 ± 2.6mmHg. IOP
did not differ significantly by gender (p = 0.19) or between
obese, overweight or normal children (p = 0.15). In multivariate analyses with IOP as the dependent variable and age,
gender, BMI or obesity status, systolic and diastolic blood
pressure as covariates, IOP was not significantly associated
with BMI, obesity or blood pressure.
Conclusions: In contrast to adults, obesity, BMI and blood
pressure were not significantly associated with variation in
IOP in children. These findings may be important in the
assessment of glaucoma risk.

Purpose: To evaluate the intraocular pressure (IOP) in nonglaucomatous individuals from the Arabian Peninsula above
the age of forty, attending the ophthalmology clinic Al Ain
Hospital, UAE.
Design: Cross-sectional study.
Participants: Individuals above the age of forty from the
Arabian Peninsula (UAE, Oman, Yemen and Saudi Arabia),
attending the ophthalmology clinic and proven to be nonglaucomatous.
Methods: IOP was measured with Goldmann applanation
tonometry, slit lamp examination of the anterior segment,
fundus examination, gonioscopy.
Main outcome measures: Three hundred ninety-six individuals were included. IOP ranged from 4 to 25 mmHg, mean
IOP was 14.83 ± 3.22.
Results: After correction of the data by excluding 2SDs from
the mean, 776 eyes belonging to 388 individuals were
included, of which 258 were female and 130 were male. Figure 1 shows the IOP distribution curve which is slightly
skewed to the right as found in other studies. Mean IOP was
14.83 ± 3.22 and it was found to be significantly lower in
males (14.11 ± 3.37) than in females (15.19 ± 3.08) with P
value 0.002 (Table 1, 2). There was no significant difference
between IOP in different age groups.
Conclusion: The mean IOP in individuals from the Arabian
Peninsulas above the age of forty was 14.83 ± 3.22. The
mean IOP was significantly lower in males than in females,
but there was no significant difference between different age
groups. These findings were not consistent with other studies.
References:
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G, Marrafa M, et al. Prevalence of glaucoma and intraocular
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P005 PREVALENCE OF ANGLE-CLOSURE DISEASE IN
A KOREAN POPULATION: THE NAMIL STUDY REPORT
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Purpose: To estimate the prevalence of primary angle-closure suspect (PACS), primary angle-closure (PAC), and primary angle-closure glaucoma (PACG) in a Korean population
as a part of the Namil Study.
Design: Population-based epidemiological survey.
Participants: Of 1,909 persons over 40 years of age residing
in Namil district, Chungnam province, Korea, 1,539 persons
participated in the study.
Methods: Each subject underwent full screening tests for the
detection of glaucoma including an interview, Goldmann
applanation tonometry, slit-lamp biomicroscopy, refraction,
a van Herick test, fundus photography, corneal thickness
measurement with ultrasound pachymetry, a visual field test
using frequency-doubling technology, gonioscopy, and ocular biometry using IOL master. If the findings were suspicious
or equivocal, visual field tests with Humphrey field analyzer
as well as optical coherence tomography and scanning laser
polarimetry were performed for confirmation of the diagnosis.
A diagnosis of PACS (posterior trabecular meshwork not visible by gonioscopy in > 3 quarters of the angle circumference), PAC (PACS plus elevated IOP, peripheral anterior
synechiae, iris distortion, and/or glaukomflecken), or PACG
(PAC plus optic nerve/visual field damage) was made based
on the gonioscopy, optic disc appearance, perimetry, and
imaging tests.
Main outcome measure: The prevalence of PACS, PAC
and PACG were measured.
Results: Of 1,909 persons over 40 years of age residing in
Namil district, Chungnam province, Korea, 1,539 persons
participated in the study. Estimated prevalences of PACS,
PAC, and PACG were 2.1%, 0.5% and 0.5% respectively.
Conclusions: Prevalences were 2.1%, 0.5%, and 0.5%,
respectively, for PACS, PAC, and PACG in subjects over 40
years from Namil, Korea.
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P006 PREVALENCE AND RISK FACTORS FOR PRIMARY
OPEN-ANGLE GLAUCOMA IN A RURAL NORTHEAST
CHINA POPULATION: A POPULATION BASED SURVEY
IN BIN DISTRICT, HARBIN
H. Yuan, W. Qu, J. Sun, Y. Li, X. Zhou, W. Song
The 2nd Affiliated Hospital,Harbin Medical University,
HARBIN, China
Purpose: To estimate the prevalence of primary angle-closure glaucoma (PACG), primary angle closure (PAC) and
primary angle-closure suspect (PACS) and associated risk
factors for PACG in a rural population in northeast China.
Methods: A population based survey was conducted within
Bin district, Harbin of northeast China. Glaucoma was diagnosed using International Society of Geographical and Epidemiological Ophthalmology (ISGEO) criteria. All the subjects
underwent a complete ophthalmic examination.
Results: Four thousand and nine hundred fifty-six (86.01%)
of 5762 subjects aged 40 years or older were examined. The
mean IOP of right eyes was 13.99 mmHg. The VCDR of right
eyes was 0.3130; left eyes, 0.3123. The prevalence of PACG,
PAC and PACS were 1.57% (95% CI, 1.469-1.671), 1.33%
(95% CI, 1.236-1.424) and 4.68% (95% CI, 4.541-4.819)
respectively. In all PACG subjects, 42 (53.84%) participants
in either eye had elevated IOP > 21 mmHg, and 37 (47.44%)
participants had been treated by laser or surgical iridectomy
or trabeculectomy. Sixty-four subjects (82.05%) had vision
impairment to varying degrees. On multivariate analysis, old
age, family history of PACG, migraine, quantity of fluid intake
each time, constipation and intraocular pressure were
regarded as significant independent risk factors.
Conclusions: PACG was a disease of highly prevalence and
low treatment rate which was symptomatic in rural northeast
China. Old age, family history of PACG, migraine, quantity
of fluid intake each time, constipation and intraocular pressure remained as significant independent risk factors for
PACG.
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in Chinese Residents of Singapore: a Cross-Sectional Population Survey of the Tanjong Pagar District. Arch Ophthalmol
2000; 118: 1105-1111. 7. Yuan HP, Yu H, Xiao Z, et al. The
prevalence of primary angle-closure glaucoma and its causes
in rural area of Shuangyang district in Changchun, Jilin province. Zhonghua Yan Ke Za Zhi 2007; 43: 775-778. 8. Klein
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P007 THE PREVALENCE AND INCIDENCE OF OPTIC
DISC HEMORRHAGE IN NORMAL-TENSION GLAUCOMA
AND PRIMARY OPEN-ANGLE GLAUCOMA
M.H. Suh, K.H. Park
Seoul National University Hospital, SEOUL, South-Korea
Purpose: To investigate and compare the prevalences and
incidences of optic disc hemorrhages (DH) in normal tension
glaucoma (NTG) and primary open-angle glaucoma
(POAG).
Design: Retrospective, cohort study.
Participants: Seven hundred and eighteen eyes of 384
patients with NTG and 351 eyes of 203 patients with
POAG.
Methods: Patients underwent consecutive disc examinations
at least quarterly for at least one year between 1992 and
2007.
Main outcome measures: The prevalences of DHs, gender
predominances among patients with DH, and cumulative
incidences and incidence rates. NTG and POAG were compared with respect to all parameters.
Results: The NTG group had a significantly higher prevalence of DH than the POAG group (P < 0.05). The prevalence
ratios of POAG and NTG in the present study were up to
three times higher than in previous studies. No significant
difference in gender ratios was found between patients that
did or did not develop DH for both types of OAG (P > 0.05,
respectively). Cumulative incidences of DHs over a year of
follow-up were 23.10% and 15.13% in the NTG and POAG
groups, respectively, and the corresponding 3-year cumulative incidences were 32.85% and 20.42%.
Conclusion: The POAG group had higher prevalences and
incidences of DH than those reported previously. DHs were
found to develop independent of gender.
References:
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after trabeculectomy. J Glaucoma 2006; 15: 164-171. 6. Diehl
DL, Quigley HA, Miller NR, et al. Prevalence and significance
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P008 PREVALENCE OF PRIMARY OPEN-ANGLE GLAUCOMA IN CENTRAL SOUTH KOREA, THE NAMIL
STUDY
C.S. Kim1, G.J. Seong2, N.H. Lee1, K.C. Song3, Korean Glaucoma Society4
1
Chungnam National University Hospital, DAEJON, SouthKorea, 2Yonsei University College of Medicine, SEOUL,
South-Korea, 3Welfare Policy Division, The Province of
Chungcheongnamdo, DAEJON, South-Korea, 4Korean Glaucoma Society, SEOUL, South-Korea
Purpose: To assess the prevalence of primary open-angle
glaucoma (POAG) in the Namil-myon area in central south
Korea.
Design: A cross-sectional epidemiologic study in a defined
population.
Participants: Residents aged 40 years or older in Namilmyon, a rural agricultural area, in central south Korea.
Intervention: Each subject underwent a screening examination, comprised of an interview and ophthalmic examinations
including visual acuity measurement, autorefraction, anterior
segment evaluation by IOL mater, slit lamp examination,
Goldmann applanation tonometry, binocular optic disc evaluation, fundus photography, pachymetry, gonioscopy, and a
screening visual field test using frequency doubling technology. When glaucoma was suspected, the subjects were
referred for definitive examinations. For the definitive examination, visual field test using Humphrey Field Analyzer 30-2
SITA Standard program, and retinal nerve fiber layer analysis
using optical coherence tomography (Stratus OCT) or scanning laser polarimeter (GDx VCC) were performed. A diagnosis of glaucoma was made based on optic disc shape,
retinal nerve fiber layer appearance, perimetric results and
other ocular findings.
Main outcome measures: Prevalence of POAG, mean
intraocular pressure, and mean central corneal thickness.
Results: Of 1909 eligible residents, 1532 (80.3%) participated in the study. Seventy-two glaucoma patients were
found (4.7%) and 7 subjects were classified as ocular hypertension (0.5%). The prevalence of the POAG in the population aged 40 years or older was 3.9%; the prevalence of
POAG with intraocular pressure of 21 mmHg or less was
3.1% and the prevalence for POAG with intraocular pressure
of 22 mmHg or more was 0.8%. The average intraocular
pressure for all subjects was 13.6 ± 3.0 mmHg in the right
eye and 13.4 ± 2.9 mmHg in the left eye. The mean central
corneal thickness of the subjects was 530 ± 32 μm in both
eyes.
Conclusions: The prevalence of POAG in Namil-myon area
in central south Korea was 3.9%. In 80% patients with POAG,
the intraocular pressure was 21 mmHg or less.
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glaucoma. Ophthalmology 2007; 114: 927-930.
P009 SYSTEMIC ARTERIAL HYPERTENSION AND GLAUCOMA IN A POPULATION-BASED STUDY FROM SOUTH
BRAZIL
L.M. Sakata, N.P. Duarte, V.M. Sakata, A.T.R. Moreira,
K. Sakata
Universidade Federal do Parana, CURITIBA, Brazil
Purpose: Vascular factors have been investigated in the
pathogenesis of open-angle glaucoma (OAG), particularly
the blood pressure (BP) levels and perfusion pressure (PP)
at the optic nerve head. The purpose of the current study is
to investigate the association between systemic arterial
hypertension (SAH) and glaucoma in a population-based
study from South Region of Brazil.
Design: Cross-sectional observational population-based
study.
Participants: Subjects older than 40 years of age living in
two districts from Piraquara City, Brazil.
Methods: All participants underwent a screening examination that included a medical interview, blood pressure (BP)
measurements, slit-lamp examination, Goldmann tonometry
and fundoscopy. Glaucoma was diagnosed based on the
ISGEO classification. SAH was diagnosed in subjects in
treatment for BP control, and new diagnoses were based on
American Society of Hypertension classification. Diabetes
(DM) was diagnose in subjects in treatment for glycemia control, and new diagnoses were based on glycemia levels >
200mg/dl. Diastolic perfusion pressure (DPP) was defined
as the difference between diastolic BP and IOP. To assess
the relation between SAH vs glaucoma and intra-ocular pressure (IOP) vs BP, multivariate analyses were performed,
using age, race, gender, IOP, glaucoma, and diabetes as
independent variables. Odds ratio were calculated with logistic regression analyses.
Main outcomes measure: Diagnosis of glaucoma and SAH,
intraocular pressure, systemic arterial pressure, perfusion
pressure.
Results: A total of 1636 subjects were examined (76.5%
participation rate); 71% of the study population self-reported
their race as White, and 24% as non-White (most Black and
mixed - Black/White). Glaucoma was found in 56 subjects
(3.4%, 95% CI 2.5-4.3), and SAH was diagnosed in 960 subjects (58.7%, 95% CI, 56.2-61.1). Glaucoma prevalence
among in the SAH group was 3.85% (37), and in the non-SAH
group was 2.8% (19) (p = 0.31 - chi square test). SAH was
not associated with glaucoma (odds ratio [OR] 0.72, 95% CI
0.40-1.25). Subjects with DPP < 50 mmHg showed an odds
ratio of 3.98 (95% CI, 1.02-13.24) when compared to subjects
with DPP > 65 mmHg. Among normal subjects (no glaucoma), multivariate analysis showed that systolic BP, diabetes, age, and race were significantly correlated to IOP (r2 =

0,025, p < .001, p = .001, p = .003, p = .017, p = .027, respectively).
Conclusion: In this population-based study from the South
Region of Brazil, SAH was not significantly associated to
glaucoma, but BP was independently correlated with IOP.
There was an inverted association between low DPP and
glaucoma.
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glaucoma, intraocular pressure, and systemic blood pressure
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P010 AWARENESS OF DISEASE: A COMPARISON
BETWEEN GLAUCOMA, SYSTEMIC ARTERIAL HYPERTENSION, AND DIABETES IN A POPULATION-BASED
STUDY FROM SOUTH OF BRAZIL
V.M. Sakata, L.M. Sakata, A. Jimenez, D. Rothbarth, A.T.R.
Moreira, K. Sakata
Universidade Federal do Parana, CURITIBA, Brazil
Purpose: Glaucoma is usually an asymptomatic disease that
leads to non-reversible damage of the optic nerve head, and
it represents the second leading cause of blindness worldwide. In spite of that, previous epidemiological studies have
observed that the number of subjects with undiagnosed glaucoma remains quite high, even in developed countries. The
purpose of the current study is to compare the awareness of
glaucoma, systemic arterial hypertension (SAH), and diabetes
in a population-based study of the South region of Brazil.
Design: Cross-sectional observational population-based
study.
Participants: Subjects older than 40 years of age living in
two districts from Piraquara City, Brazil.
Methods: Subjects over 40 years of age underwent a screening examination which included medical interview, BP measurements, capillary blood glucose measurements, slit-lamp
exam, tonometry, and fundoscopy. Glaucoma was diagnosed
based on the presence of structural and functional damage,
as proposed by the ISGEO classification. SAH was diagnosed in subjects with previous diagnosis of SAH in treatment
for BP control. New SAH cases were diagnosed in subjects
with a mean systolic BP ≥ 140 mmHg and/or mean diastolic
BP ≥ 90 mmHg. Diabetes (DM) was diagnosed in subjects
with previous diagnosis of diabetes in treatment for glycemia
control. New diabetes cases were diagnosed in subjects with
capillary blood glucose levels > 200mg/dl.
Results: A total of 1636 subjects were examined (76.5%
participation rate). Primary glaucoma was found in 56 subjects (crude prevalence of primary glaucoma: 3.2%; 95% CI,
2.3-4.0), and SAH prevalence was diagnosed in 960 subjects
(crude prevalence: 58.7%; 95% CI 56.2-61.1), and DM was
diagnosed in 178 subjects (crude prevalence: 10.9%; 95%
CI 9.4-12.4). Six (11.5%) primary glaucoma cases had
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previous diagnosis of the disease, while 700 (42.8%) SAH
cases and 161 (90.4%) diabetes cases were aware of their
disease (p < .001, chi-square test).
Conclusion: This population-based study from the South
Region of Brazil observed high rates of previously undiagnosed glaucoma which were considerably higher than the
rates of previously undiagnosed SAH and diabetes. This
information needs to be taken into consideration in daily
clinical practice by general ophthalmologists. The low level
of previous glaucoma diagnosis represents a public health
problem that must be tackled in order to reduce the burden
of blindness in developing countries.
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P011 GLAUCOMA STUDY IN ATOMIC BOMB SURVIVORS
Y.K. Kiuchi1, M. Takamatsu1, T. Yokoyama1, T. Kitaoka2,
K. Neriishi3, E. Tsuiki2
1
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Purpose: The Tajimi Glaucoma Study is so far the only
population-based glaucoma prevalence study in Japan. We
initiated the second largest population-based glaucoma
prevalence study in A-bomb survivors in Hiroshima and
Nagasaki in 2006. This study is to report the final results.
Design: A cross-sectional epidemiologic study in a defined
population.
Participants: Atomic bomb survivors (3546 dose-available
subjects) in Hiroshima and Nagasaki.
Methods: All atomic bomb survivors were screened with an
FDT Visual Field Screener, tonometry by a non-contact
tonometer and a non-mydriatic fundus camera. Subjects who
showed abnormal findings on the above examinations were
referred to the University Hospitals in Hiroshima and Nagasaki. For the second examinations, subjects underwent stereo fundus photo, slit lamp examination, gonioscopy,
applanation tonometry, and the Humphrey visual field test
(SITA standard 30-2). The diagnostic methods followed the
Tajimi glaucoma study in Japan. All subjects were over 62
years old.
Main outcome measures: Prevalence of glaucoma, and
relationship between radiation dose and prevalence of glaucoma.
Results: Two thousand six hundred-thirteen subjects underwent a screening test between October 2006 and September
2008. Three hundred seventy-six subjects (17.3%) were diagnosed with glaucoma. The prevalence of primary open-angle
glaucoma was 2.7%, normal-tension glaucoma was 12.8%,
ocular hypertension was 1.4%, and primary angle-closure
glaucoma was 1.4%. The prevalence of normal-tension glau-

coma had a positive dose relationship with radiation dose.
Conclusions: The prevalence of angle-closure glaucoma
was the same as in the Tajimi study; however, the prevalence
of normal-tension glaucoma in our study was higher than in
the Tajimi glaucoma study. Radiation dose had a positive
effect on the prevalence of normal-tension glaucoma.
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P012 THE PREVALENCE OF PRIMARY ANGLE-CLOSURE
GLAUCOMA AND PRIMARY ANGLE CLOSURE IN A
RURAL ADULT CHINESE POPULATION: THE HANDAN
EYE STUDY
Y.B. Liang1, X.H. Yang1, N.L. Wang1, L.P. Sun2, T.Y. Wong3,
Q.S. Tao4, Q. Zhou5, S.J. Fan2, D.S. Friedman6
1
Beijing Tongren Eye Center, BEIJING, China, 2Handan Eye
Hospital, HANDAN,HEBEI PROVINCE, China, 3Singapore
Eye Research Institute, SINGAPORE, Singapore, 4School of
Public Health, BEIJING, China, 5Beijing Chaoyang Hospital,
BEIJING, China, 6Wilmer Eye Institute, Johns Hopkins University, BALTIMORE, USA
Objective: To determine the age- and gender-specific
prevalence of primary angle closure, primary angle-closure
suspects, and primary angle-closure glaucoma in a rural Chinese population.
Design: Population-based, cross-sectional study.
Participants: Six thousand eight hundred thirty (90.4%) of
7557 Han Chinese aged over 30 years participated in the
study between October 2006 and October. They were examined in rural Yongnian County, Handan, northern China.
Methods: Clustered samples of adults aged over 30 years
residing in 13 residential villages in the Yongnian County of
Handan, Hebei Province were randomly selected and invited
to participate in the Handan Eye Study. All participants had
a complete ophthalmologic examination, including measurement of intraocular pressure (IOP), and slit-lamp examination. Limbal anterior chamber depth (LACD) was measured
on all subjects and those with LACD < 40% had gonioscopy.
In addition, gonioscopy was performed on 1 in 10 subjects
who were systematically selected and on all glaucoma suspects (as was visual field). Digital color non-simultaneous
stereoscopic photographs of optic nerve head were obtained
with the Canon CR-DGi (Canon, Tokyo, Japan) non-mydriatic
retinal camera by rotating the camera 5 degrees between
images. Glaucoma was defined according to the recommendations of the World Glaucoma Association.
Main outcome measures: The prevalence of primary angle
closure, primary angle-closure suspects and primary angleclosure glaucoma.
Results: Forty-one cases (0.6%) were diagnosed as primary
angle-closure glaucoma. The adjusted prevalence was in
0.7% (95% CI, 0.5%-0.9%) in aged 40 years and over, and
1.1% (95% CI, 0.8%-1.3%). The rate was significantly higher
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in older than in younger persons (p = 0.001). Women had a
higher prevalence of both than men, 0.8% versus 0.4% in
PACG, but this was not statistically significant (p = 0.087).
The prevalence of PAC and PACs in aged 40 years and over
were 1.5% (95% CI, 1.3%-1.8%), and 8.2% (95% CI,
7.6%-8.9%). Both rates increased with age (p < 0.001) and
women had a remarkably higher rate men (p < 0.001).
Conclusion: The prevalence of PACG in this rural population
is about 0.7% in aged 40 years and over, and 1.1% in aged
50 years and over, similar to rates reported in urban areas
in China.
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P013 DOES REDEFINING OF HIGH INTRAOCULAR PRESSURE (IOP) ACCORDING TO IOP DISTRIBUTION CHANGE
PREVALENCE OF NORMAL TENSION GLAUCOMA IN
KOREA?
C.Y. Kim1, M.D. Ahn2, G.J. Seong1, Korean Glaucoma
Society3
1
Institute of Vision Research, Yonsei University College of
Medicine, SEOUL, South-Korea, 2The Catholic University of
Korea, SEOUL, South-Korea, 3Korean Glaucoma Society,
SEOUL, South-Korea
Purpose: The prevalence of normal-tension glaucoma (NTG)
in Korea is higher than that in Western or other Asian countries. The purpose of this study is to assess whether the
redefinition of high IOP according to population distribution
of IOP can change the prevalence of NTG in Korea as in
Western or other Asian countries except Japan.
Design: A cross-sectional epidemiologic study in a defined
population.
Participants: All residents aged 40 years or older in Namilmyon, a rural agricultural area, in Korea.
Intervention: All subject recruited underwent an interview
and comprehensive ophthalmic examinations including visual
acuity measurement, autorefraction, anterior segment evaluation by IOL mater, slit lamp examination, Goldmann applanation tonometry, binocular optic disc evaluation, fundus
photography, pachymetry, gonioscopy, and a screening
visual field test using frequency doubling technology.
Main outcome measure: Prevalence of POAG and NTG,
mean IOP, and mean central corneal thickness (CCT).
Results: The prevalence of the POAG in the population aged
40 years or older was 3.9%, and the majority of POAG (79.5%
of POAG) was normal-tension glaucoma. The average IOP
for all participants were 13.6 ± 3.0 mmHg in the right eye and
13.4 ± 2.9 mmHg in the left eye. The high set of 2 standard

deviation in IOP distribution (97.5 percentile) was 19 mmHg
in both eyes. When this value was applied to definition of high
IOP, the prevalence of NTG decreased to 2.6% of all participants (66.7% of POAG). However, its prevalence seemed
to be still higher than the reported values of other countries
except Japan. The cause of higher prevalence of NTG (3.1%,
76& of POAG) in Korea may not be due to different IOP
distributions comparing to other countries.
Conclusions: The lower mean IOP and different IOP distributions in Korea may not be the reason why prevalence of
NTG is higher than in Western and other Asian countries
except Japan.
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Iwase A et al; the Tajimi study group. The prevalence of
primary open-angle glaucoma in Japanese. Ophthalmology
2004; 111: 1641-1648. 8. Lee ES, et al. Central corneal thickness of Korean patients with glaucoma. Ophthalmology 2007;
114: 927-930.
P014 OCULAR AND SYSTEMIC FACTORS AND CORNEA
BIOMECHANICAL CHARACTERISTICS IN AN ADULT
CHINESE POPULATION: THE HANDAN EYE STUDY
L. Sun, L. Guo, Y. Liang, D. S. Friedman, T. Y. Wong, X.
Yang , Q.W. Lan, G. Qing, N. Wang
Handan Eye Hospital, Hebei Province, China, HANDAN,
China
Purpose: To evaluate corneal biomechanical characteristics
measured with the Reichert Ocular Response Analyzer
(ORA) in an adult Chinese population to assess whether
these measures were influenced by secondary factors.
Methods: Participants were selected from the Handan Eye
Study (n = 1222) and were aged 30 years and older. Corneal
hysteresis (CH) and corneal resistance factor (CRF) were
evaluated with ORA. Central corneal thickness (CCT), corneal curvature, spherical equivalents, axial lengths, and
blood pressure values were all measured. Both univariate
and multiple regression analyses evaluated the associations
of CH, CRF, and other relevant factors.
Results: The mean [SD] age of the entire study population
was 49.95 [11.54] years (range, 30-87 years). The mean [SD]
CH and CRF values were 10.53 [1.66] mmHg and 10.24
[1.71] mmHg, respectively. Mean [SD] CH values were 10.48
[1.65] mmHg in men and 10.54 [1.65] mmHg in women (p =
0.295), and mean [SD] CRF values were 10.15 [1.73] mmHg
in men and 10.26 [1.67] mmHg in women (p = 0.64). CH was
significantly associated with CCT, corneal curvature and age
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(p < 0.05) on multiple regression analysis, and CRF was
significantly associated with CCT, corneal curvature and age
(p < 0.05). No significant correlations were seen with other
factors, including age, gender, systolic blood pressure, diastolic blood pressure, spherical equivalents, and axial
lengths.
Conclusions: CH and CRF values approached 10 mmHg in
this adult Chinese population. Both values were positively
associated with CCT and corneal curvature, and negatively
associated with age.
References:
1. Smolek MK. Holographic interferometry of intact and radially incised human eye-bank corneas. J Cataract Refract
Surg 1994; 20: 277-286. 2. Wang H, Prendiville PL, McDonnell PJ, Chang WV. An ultrasonic technique for the measurement of the elastic moduli of human cornea. J Biomech 1996;
29: 1633-1636. 3. Edmund C. Assessment of an elastic
model in the pathogenesis of keratoconus. Acta Ophthalmol
1987; 65: 545-550. 4. Edmund C. Corneal rigidity and ocular
rigidity in normal and keratoconic eyes. Acta Ophthalmol
1988; 66: 134-140. 5. Orssengo GJ, Pye DC. Determination
of the true intraocular pressure and modulus of elasticity of
the human cornea in vivo. Bull Mathematical Biol 1999; 61:
551-572.
P015 ASSESSMENT OF THE STUDENT SIGHT SAVERS
PROGRAM
METHODS FOR GLAUCOMA SCREENING
S. Salim, P. Netland, K. Fung, M. Smith
University of Tennessee, MEMPHIS, USA
Purpose: To assess methods used for glaucoma screening
in the Student Sight Savers Program (SSSP), an initiative of
the Friends of the Congressional Glaucoma Caucus Foundation that has screened individuals for glaucoma in the United
States since 2001.
Methods: A prospective, case-control, clinic-based study (total
N=70) was conducted to study the SSSP screening method in
patients with primary open-angle glaucoma and age- and sexmatched normal controls. Primary outcome measures were
sensitivity, specificity, and positive predictive power for both
low- and high-prevalence populations.
Results: Sensitivity and specificity values of the individual
tests were 48.6% and 68.6% for family history of glaucoma,
22.1% and 78.6% for IOP, and 58.1% and 98.6% for frequency
doubling technology (FDT) visual field (P = 0.03, chi-square).
Specificity of FDT was significantly better than IOP (P < 0.001)
and the questionnaire (P < 0.01) by z-test. When analyzing the
overall screening criteria (positive screen was ≥1 positive in
the three tests), the sensitivity increased to 88.6% with reduction in specificity to 57.1%. The positive predictive power (PPP)
for high-prevalence population was low for the overall screening criteria (15.4%) and highest for FDT as an individual
(34.0%) or combined (41.0% to 45.3%) test. The medical student education and community awareness aspects of the program were not assessed.
Conclusions: Of different methods used in the SSSP, FDT
was the best single screening test, demonstrating high specificity but only moderate sensitivity. Use of multiple screening
criteria resulted in slightly increased sensitivity and PPP over
FDT, but decreased specificity.
References:
1. Grant WM, Burke JF Jr. Why do some people go blind from

glaucoma? Ophthalmology 1982; 89: 991-998. 2. Packer H,
Deutsch AR, Deweese MW, Kashgarian M, Lewis PM. Efficiency of screening tests for glaucoma. JAMA 1965; 24:
693-696. 3. Quigley HA. Identification of glaucoma-related
visual field abnormality with the screening protocol of frequency doubling technology. Am J Ophthalmol 1998; 125:
819-829. 4. Thomas R, Bhat S, Muliyil JP, Parikh R, George
R. Frequency doubling perimetry in glaucoma. J Glaucoma
2002; 11: 46-50. 5. Cioffi GA, Mansberger S, Spry P, Johnson
C, Van Buskirk EM. Frequency doubling perimetry and the
detection of eye disease in the community. Tr Am Ophth Soc
2000; 98: 195-202.
P015.1 THE PREVALENCE OF PRIMARY OPEN-ANGLE
GLAUCOMA AND SECONDARY GLAUCOMA IN A RURAL
ISLAND IN SOUTHWEST JAPAN
S. Sawaguchi1, Y. Nakamura1, A. Tomidokoro2, A. Iwase3, H.
Sakai1, G. Tomita4, T. Yamamoto5, H. Abe6, M. Araie2
1
Ryukyu University Hospital, NAKAGAMI-GUN, OKINAWA,
Japan, 2University of Tokyo, School of Medicine, TOKYO,
Japan, 3Tajimi Municipal Hospital, TAJIMI, GIFU, Japan,
4
Toho University, Ohashi Medical Center, TOKYO, Japan,
5
Gifu University, Graduate School of Medicine, GIFU, Japan,
6
Niigata University, School of Medicine, NIIGATA, Japan
Purpose: To determine the prevalence of primary openangle glaucoma (POAG) and secondary glaucoma (SG) in
Kumejima island in southwest Japan.
Design: Population-based epidemiological survey.
Participants: A random sample of residents 40 years or
older from Kumejima island, Japan.
Intervention: Each subject underwent ophthalmic examination including slit-lamp examination, applanation tonometry,
gonioscopy, fundus photography, and visual field testing.
Glaucoma and its suspect were diagnosed according to the
ISGEO classification scheme.
Main outcome measure: Prevalences of POAG and SG.
Results: Of all 4682 eligible people, 3762 (81.2%) participated in the study. Estimated prevalence of POAG, POAGsuspect, SG and SG suspect was 3.98 (95% confidence
interval, 3.4-4.7)%, 2.58 (2.1-3.1)%, 0.74 (0.5-1.1)%, and
0.29 (0.2-0.5)%, respectively. Of 150 POAG patients, 123
(82%) patients had IOP equal or less than 21 mmHg and
classified as normal-tension glaucoma (NTG). Of 28 SG subjects, 14 (50%) were exfoliation glaucoma. Prevalence of
NTG in 40-49, 50-59, 60-69, 70-79, and 80 years or older
was 1.37 (0.8-2.3)%, 2.09 (1.3-3.3)%, 4.22 (2.9-6.1)%, 4.12
(3.0-5.7)%, and 6.61 (4.6-9.3)%, respectively.
Conclusions: In a rural southwest island of Japan, although
prevalence of primary angle-closure glaucoma has been
reported to be noticeably higher than that in central Japan,
prevalence of POAG and SG was similar to those in central
Japan. NTG was the most prevalent type of glaucoma and
was age dependent, same as in central Japan.
References:
1. Foster PJ. Br J Ophthalmol 2001. 2. Iwase A. Ophthalmology 2004. 3. Shiose Y. Jpn J Ophthalmol 1991. 4. Sheila M.
Arch Ophthalmol 1987. 5. Ida D. Ophthalmology 1994.
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1.3.General Aspects: Pathogenesis
P016 NEITHER HELICOBACTER PYLORI INFECTION,
NOR CAGA-BEARING STRAINS ARE ASSOCIATED WITH
GLAUCOMA
S. Kurtz, M. Moshkowitz
Ichilov Souraski Medical Center, TEL AVIV, Israel
Background and Purpose: Accumulating evidence indicates that a variety of infections contribute to the pathogenesis of glaucoma, but there is controversy concerning the
impact of Helicobacter pylori infection in glaucoma.
Methods: We evaluated seropositivity to H pylori and to its
cytotoxin-associated gene A (CagA) product in a, prospective, population-based study. Patients with various types of
glaucoma were compared to a control group consisted of
patients with cataract.
Results: H. pylori infection and CagA seropositivity were
detected in 36/57 (63/2%) and 26/51 (51%) glaucoma patients
respectively, compared with 22/36 (61.1%) and 19/36 (52%)
control patients respectively (P = not significant). Similar
rates of H. pylori infection and CagA positive strain were in
all glaucoma sub-groups and non of them was statistically
differed from that of controls.
Conclusions: No H. pylori infection nor seropositivity for
virulent CagA-bearing H. pylori strains have significant relationship with glaucoma occurrence of any type.
References:
1. Hart WM. The epidemiology of primary open-angle glaucoma and ocular hypertension. In: Ritch R, Shields MB,
Krupin T (Eds.). The Glaucomas. St. Louis: Mosby 1989; pp.
790-791. 2. Orgül S, Prunte C, Flammer J. Endotheliumderived vasoactive substances relevant to normal-tension
glaucoma. Curr Opin Ophthalmol 1998; 9: 88-94. 3. Luscher
TF, Meyer P, Haefliger IO, Flammer J. Endothelial mediators
as regulators of the ophthalmic circulation. In: Drance SM,
Anderson DR (Eds.). Optic Nerve in Glaucoma. Amsterdam/
New York: Kugler Publications, 1995; 259-281. 4. Wakefield
D, Lloyd A. The role of cytokines in the pathogenesis of
inflammatory eye disease. Cytokine 1992; 4: 1-5. 5. Kountouras J, Mylopoulos N, Boura P, et al, Relationship between
Helicobacter pylori infection and glaucoma. Ophthalmology
2001; 108: 599-604. 6. Kountouras J, Mylopoulos N, Chatzopoulos D, Eradication of Helicobacter pylori may be beneficial in the management of chronic open-angle glaucoma.
Arch Intern Med 2002; 162: 1237-1244. 7. Kountouras J,
Mylopoulos N, Konstas AG, Increased levels of Helicobacter
pylori IgG antibodies in aqueous humor of patients with primary open-angle and exfoliation glaucoma. Graefes Arch
Clin Exp Ophthalmol 2003; 241: 884-890. 8. Galloway PH,
Warner SJ, Morshed MG, Mikelberg FS. Helicobacter pylori
infection and the risk for open-angle glaucoma. Ophthalmology 2003; 110: 922-925. 9. Cave DR. Chronic gastritis and
H pylori. Semin Gastrointest Dis 2001; 12: 196-202. 10.
Cohen H. Peptic ulcer and H pylori. Gastroenterol Clin North
Am 2000; 29: 775-789.
P017 LEVEL OF PLASMA VEGF-A165B, A C-TERMINAL
SPLICE VARIANT OF VEGF-A165, ARE ELEVATED IN
GLAUCOMA WITH POAG AND NTG
Y.J. Hong
Nune Eye Hospital, SEOUL, South-Korea

Vascular endothelial growth factor (VEGF) is well known for
its role in normal and pathologic neovascularization. However, recent studies indicate that VEGF-A is an important
neuroprotectant in the nervous system including retinal ganglion cells. To understand the relationship between glaucoma
progression and the alteration of plasma VEGF-A isoforms
level, we here investigated both plasma levels of angiogenic
VEGF-A165 and antiangiogenic VEGF-A165b in glaucoma
with POAG and NTG. We obtained plasma from 20 POAG
(mean age 45.1 ± 8.7) and 20 NTG (mean age 46.7 ± 10.0).
The control group of twenty individuals not diagnosed with
glaucoma consisted of ten without a known pathology (mean
age 49.7 ± 7.4) and ten patients with diabetic retinopathy
(mean age 54.5 ± 7.8). Using VEGF-A isoform-specific
enzyme-linked immunosorbent assay, we measured plasma
levels of VEGF-A165 and VEGF-A165b. The plasma VEGFA levels were significantly increased in patients with POAG
(mean 161.0 pg/ml) and NTG (mean 194.9 pg/ml) compared
to those in healthy controls (mean 18.3 pg/ml). And plasma
VEGF165b levels were elevated in patients with POAG
(2.98-fold) and NTG (3.34-fold) compared to those in DMR
patients, although there are a little difference between plasma
VEGF-A levels of glaucoma and DMR patients. In glaucoma
with POAG and NTG, elevated plasma VEGF-A levels were
occurred as a result of the increasing of VEGF165b levels,
not VEGF165 levels. Besides previously reported antiangiogenic effect of VEGF165b, we speculate that the elevation
of VEGF-A165b contribute to the pathogenesis or neuroprotection in glaucoma.
References:
1. Am J Pathol 2007; 171: 53-67. 2. Mol Vis 2008; 14:
1517-1524. 3. Br J Ophthalmol 2002; 86: 1299-1302. 4. Mol
Vis 2006; 12: 626-632. 5. J Glaucoma 2002; 11: 406-410.
P018 REDUCED OPTIC RADIATION VOLUME MEASURED
BY DTI IS CORRELATED WITH ARTERIAL HYPERTENSION IN NORMAL-TENSION GLAUCOMA
G. Michelson, S. Waerntges, T. Engelhorn, A. Doerfler
University Erlangen, ERLANGEN, Germany
Objective: Arterial hypertension is known to cause cerebral
microangiopathy, which may induce glaucomatous optic atrophy. The extent of systemic effects on the optic radiation (OR)
volume in primary open angle glaucoma (POAG) and particularly, its subgroup normal tension glaucoma (NTG) is not
clear. We examined the correlation of arterial hypertension
with the damage of the optic radiation volume in both groups
in relation to the presence of arterial hypertensive disease.
Design: Prospective observational study. Participants and
controls: Twenty-one patients with POAG without suspicion
for NTG and 11 patients diagnosed with NTG (age 58±12
years and 59±13 years, respectively, p = 0.63) were randomly
selected from the glaucoma consultation hours.
Methods: Subjects were examined by T2-weighted magnetic
resonance imaging (MRI) for cerebral microangiopathy and
by diffusion tensor imaging (DTI) for a rarefied optic radiation.
No stroke or cerebral tumor was diagnosed in the MRI. The
optic radiation in the DTI was manually outlined and the volume was calculated and compared to age-adjusted controls.
Main outcome measure: Volume of the optic radiation in
DTI images.
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Results: Expectedly, in both groups the presence of arterial
hypertension was correlated with the presence of cerebral
microangiopathy (Kendall-tau-b for both groups p < 0.001).
In NTG patients the volume of the optic radiation correlated
with the presence of arterial hypertension (Kendall-tau-b
-0.520, p = 0.013 for both OR). Likewise, the optic radiation
volume correlated with the microangiopathy stage (Kendalltau-b for right OR: -0.501, p < 0.001 and left OR: -0.691, p =
0.003). In POAG patients without NTG this correlations were
absent. Notably, the mean of the reduced optic radiation volume was not different between POAG patients (right OR: 87
± 16 % and left OR: 86 ± 17%) and NTG patients (right OR:
86 ± 16% and left OR: 86 ± 7%).
Conclusion: The presence of arterial hypertension and the
stage of microangiopathy are more important for the reduction of the optic radiation volume in NTG patients than in
POAG patients without NTG. In the latter group other mechanisms may prevail, which cause the same degree of optic
radiation damage.
References:
1. Pache M, Flammer J. A sick eye in a sick body? Systemic
findings in patients with primary open-angle glaucoma. Surv
Ophthalmol 2006; 51: 179-212. 2. Tutaj M, Brown CM, Brys
M, Marthol H, Hecht MJ, Dutsch M, Michelson G, Hilz MJ.
Dynamic cerebral autoregulation is impaired in glaucoma. J
Neurol Sci 2004; 220: 49-54. 3. Yücel YH, Zhang Q, Weinreb
RN, Kaufman PL, Gupta N. Effects of retinal ganglion cell
loss on magno-, parvo-, koniocellular pathways in the lateral
geniculate nucleus and visual cortex in glaucoma. Prog Retin
Eye Res 2003; 22: 465-481. 4.
Weber AJ, Chen H, Hubbard WC, Kaufman PL. Experimental glaucoma and cell size, density, and number in the primate
lateral geniculate nucleus. Invest Ophthalmol Vis Sci 2000;
41: 1370-1379. 5. Fechtner RD, Weinreb RN. Mechanisms
of optic nerve damage in primary open angle glaucoma. Surv
Ophthalmol 1994; 39: 23-42. 6. Gupta N, Ang LC, Nol de Tilly
L, Bidaisee L, Ycel YH. Human glaucoma and neural degeneration in intracranial optic nerve, lateral geniculate nucleus,
and visual cortex. Br J Ophthalmol 2006; 90: 674-678. 7.
Staempfli P, Rienmueller A, Reischauer C, Valavanis A,
Boesinger P, Kollias S. Reconstruction of the human visual
system based on DTI fiber tracking. J Magn Reson Imag
2007; 26: 886-893.
P019 NITRIC OXIDE IN GLAUCOMA PROGRESS
N.I. Kurysheva, M.A. Zcaregorodzceva, E.V. Topolnic, N.A.
Hodak
Eye Institute of Medical and Biological Agency of Russian
Federation, MOSCOW, Russian Federation
Objective: It has been postulated that nitric oxide (NO) plays
an important role in ganglion cells damage in glaucoma. The
purpose was: to study the dynamic of NO-production in glaucoma progress.
Methods: The products of NO (NO2) has been measured in
aqueous humor and lachrymal fluid in 10 patients with early
glaucoma and in 25 patients with advanced glaucoma and in
10 patients with cataract as a control.
Results: In early glaucoma NO2 concentration was 9,9 ± 1,8
nmol/ml and 16,1 ± 3,5 nmol/ml respectively in aqueous
humor and lachrymal fluid, in advanced glaucoma it was
reduced significantly: 0,12 ± 0,05 nmol/ml and 0,23 ± 0,09
nmol/ml in aqueous humor and lachrymal fluid, while in cata-

ract patients it was 5,3 ± 1,2 nmol/ml and 9,3 ± 2,3 nmol/ml
respectively.
Conclusions: Both high production of NO in early glaucoma
and its reduction in advanced stage of the disease may contribute to the mechanism of ganglion cells damage due to
peroxynitrite formation in early glaucoma and ischemic mechanisms in advanced stages.
References:
1. Kashii S, Takahashi M, Mandai M. Dual actions of nitric
oxide in N-methyl-D-aspartate receptor mediated neurotoxicity in cultured retinal neurons. Brain Res 1996; 711: 93-101.
2. Kato T, Kikugawa K. Proteins and amino acids as scavengers of nitrite: inhibitory effect on the formation of nitrosodimethylamine and diazoquinone. Fd Chem Toxic 1992; 7:
617-626. 3. Liu S, Chiou G. Improvemnt of retinal functions
after ishemia with L-arginine and its derivatives. J Ocular
Pharmacol 2005 ; 11 : 261-265. 4. Nathanson JA, McKee M.
Alterations of ocular NO synthase in human glaucoma. Invest
Ophthalmol Vis Sci 2005; 34: 1774-1783. 5. Wiederhold M,
Sturn A, Lepple-Wienhues A. Relaxation of trabecular meshwork and CM by release of NO. Invest Ophthalmol Vis Sci
2004; 35: 1515-1520.
P020 SCREENING FOR OCCLUDABLE ANGLES IN
SOUTHERN PART OF JAPAN: EVALUATION OF SCANNING PERIPHERAL ANTERIOR CHAMBER DEPTH ANALYZER
Y. Arakaki1, K. Kashiwagi2, Y. Nakamura1, H. Sakai1, S.
Sawaguchi1, A. Iwase3, A. Tomidokoro4, M. Araie4
1
Ryukyu Univercity Hospital, NAKAGAMI-GUN, OKINAWA,
Japan, 2Yamanashi University, YAMANASHI, Japan, 3Tajimi
Municipal Hospital, GIFU, Japan, 4Tokyo University, TOKYO,
Japan
Purpose:
To evaluate the distribution of central anterior chamber depth
(CACD) and peripheral anterior chamber depth (PACD) using
scanning peripheral anterior chamber depth analyzer (SPAC)
in a population in a southern island of Japan and to compare
SPAC with gonioscopy in identifying people with occludable
angles (OAs).
Design: Population-based cross-sectional study.
Participants: Phakic subjects aged 40 years or older in
Kumejima Town, Japan.
Methods: All subjects underwent examination with SPAC
and gonioscopy was performed by ophthalmologists masked
to the SPAC findings. The area under the curve (AUC) was
generated to assess the performance of these tests in detecting people with OAs.
Main outcome measure: Eyes were classified as having
OAs by gonioscopy if the trabecular meshwork could be seen
for & 3 quadrants of the angle circumference.
Results: Reliable ACD measurements were obtained using
SPAC from 2960 participants. The prevalence of OAs in the
right eye by gonioscopy was 12.9% (384 subjects). The
CACD and PACD grade averaged 3.0 ± 0.5 mm and 7.6 ±
2.2 (mean ± standard deviation), and was smaller in occludable angles (2.6 ± 0.4 mm, 5.4 ± 1.8) than open angles (3.1
± 0.4 mm, 7.9 ± 2.0) respectively (P < 0.001). The AUC for
the SPAC using a numeric grade equal or less than 6, peripheral anterior chamber angle measured from 3 points and
CACD by SPAC were 0.82 (95% CI, 0.80-0.84), 0.64 (95%
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CI, 0.61-0.67) and 0.81 (95% CI, 0.79-0.83), respectively.
The sensitivity using a cutoff with SPAC grade equal or less
than 6 and at a cutoff of 2.95mm for CACD were 75.5% and
82.6%, with specificity 76.0% and 65.1%,respectively. The
sensitivity of SPAC using categoric grades S or P and a
combined grade of grades of < 5 and categoric grades S or
P was 55.9 % and 56.5%, with a specificity 84.6% and 84.1%,
respectively.
Conclusions: The low ability of detecting OAs found with
the SPAC may limit the usefulness of this device in screening
for subjects in Kumejima town.
References:
1. Aung T. Arch Ophthalmol 2005. 2. Alsbirk PH. Acta Ophthalmol 1976. 3. Yip JL. BJO 2008. 4. Nolan WP. Br J Ophthalmol 2007. 5. Kashiwagi K. J Glaucoma 2007. 6. Lavanya
R. Ophthalmol 2008.

1.4. General aspects: Quality of Life
see also P572
P021 GLAUCOMA CLUB, A BENEFICIAL MODEL IN PUBLIC HEALTH CARE
X. Sun, X. Chen, Y. Chen, X. Kong
Eye & ENT Hospital of Fudan University, SHANGHAI,
China
Purpose: To assess knowledge of glaucoma as well as its
influencing factors in patients from the Shanghai Glaucoma
Club and also in general outpatients, and to evaluate the
educational effect on glaucoma patients of this club.
Design: The Shanghai Glaucoma Club is an organization
composed of glaucoma patients and ophthalmologists,
founded in February 1997, with the aim of providing better
health education and improving quality of life. Several lectures and interactions between doctors and patients are
being held in this club every two months. To welcome the
first World Glaucoma Day (March 6th, 2008), we designed
this investigation at the ten years’ anniversary of the Shanghai Glaucoma Club.
Participants and controls: Three hundred glaucoma
patients (143 males and 157 females) were randomly selected
from 443 Shanghai Glaucoma Club members, and 314 controls (147 males and 167 females) were recruited from the
waiting room at the glaucoma clinic.
Methods: All participants were investigated by a questionnaire containing a total of 20 questions pertaining to three
aspects of content. The first part was ‘level of cognition about
glaucoma’, the second part was ‘compliance of medicine
usage and follow-up’, and the third was ‘life style and habit’.
Answers were graded on each question and scores were
summed up separately for each part and also as a total. Differences of scores and influencing effects were analyzed
using multivariate linear regression (stepwise) between two
groups.
Main outcome measure: Analyze the median age, types of
glaucoma, educational level, average total score and partial
score between the two groups.
Results: The median age of general glaucoma patients was
57 (36-68) years old and that of patients in the Club was 67
(58-73) years old. The average total score of general glaucoma patients was 19.6 ± 5.4 and that of patients in the Club
was 23.8 ± 4.0 (t = -11.14, P < 0.01). Multivariate linear

regression (stepwise) was used to adjust the effects of age,
diagnosis and educational level. The Club group still got 3.73
points more than general patients with statistically significance (t = 8.14, P < 0.01). The Club was shown to be the
strongest positive factor influencing patients’ cognition.
Patients in the Shanghai Glaucoma Club understood the
nature and course of glaucoma significantly better than general glaucoma patients (t = 10.97, P < 0.01) and lived healthier lives (t = 7.55, P < 0.01). Except for the Club, the level of
education background was found to be positively, and age
negatively correlated with the total score. Types of glaucoma
also played a significant role in knowledge of the disease.
Primary glaucoma patients demonstrated better cognition of
their disease than secondary glaucoma patients.
Conclusions: Serious deficiencies in the basic knowledge
of glaucoma between two groups were demonstrated. The
patients in the Shanghai Glaucoma Club presented with
much better cognition of glaucoma and self management
than general glaucoma outpatients. Glaucoma club is an
effective form to improve patients’ knowledge of disease and
compliance to medication. The Shanghai Glaucoma Club
Model (SGC Model) may be a reference to be generalized in
public health care.
References:
1. Quigley HA, et al. Br J Ophthalmol 2006; 262-267. 2. Zhao
J, et al. Chinese Journal of Ophthalmology 2002; 335-359.
3. Tsai JC, et al. J Glaucoma 2003; 393-398. 4. Friedman
DS, et al. Ophthalmology 2008; 1320-1327. 5. Helen VDM,
et al. Clin Experiment Ophthalmol 2008; 36: 13-18. 6. Dawn
AG, et al. Arch Ophthalmol 2003; 762-768.
P022 DOES EVERY BIT OF VISUAL FIELD LOSS COUNT?
A. van Gestel1, C.A.B. Webers2, H.J.M. Beckers2, J.L. Severens3, F. Hendrikse2, J.S.A.G. Schouten2
1
Maastricht University Medical Center, MAASTRICHT, Netherlands, 2University Eye Clinic, MAASTRICHT, Netherlands,
3
Maastricht University, MAASTRICHT, Netherlands
Objective: To investigate whether visual field loss impacts
health-related quality-of-life (HRQOL) equally at all levels of
visual field loss from primary open-angle glaucoma
(POAG).
Design: Cross-sectional study.
Participants: Five hundred thirty-one ocular hypertension
(OHT) and POAG patients from seven Dutch eye clinics, with
disease severities ranging from untreated OHT to end-stage
POAG.
Methods: Participants completed a questionnaire at home,
containing a generic HRQOL instrument (Health Utilities
Index mark 3 (HUI 3)), and the National Eye Institute Visual
Functioning Questionnaire (NEI VFQ-25). Medical information was collected from files and visual field information from
automated perimeters. The severity of visual field loss was
classified based on Mean Deviation (MD) from the Humphrey
Field Analyzer. A subset of participants completed a time
trade-off (TTO) interview at home. Multiple linear regression
analyses were performed with the HRQOL scores as the
dependent and MD as an independent variable. Regression
models accounted for relevant covariates. MD values for the
better and the worse eye were entered into the models separately, and were treated as either continuous variables or
categorical variables.
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Main outcome measures: Multiple linear regression coefficients.
Results: The median age of the participants was 71 years.
Median MD in the better eye ranged from 0.0 dB in untreated
OHT to -13.8 dB in end-stage POAG, and in the worse eye
from -0.4 dB to -28.4 dB respectively. The average HUI3
utility decreased from 0.78 in untreated OHT to 0.54 in endstage POAG. The average VFQ-score decreased from 88 to
53, and TTO utility decreased from 1.00 to 0.79. Lower MD
in both better and worse eye was significantly associated with
lower HRQOL after adjusting for age, gender, visual acuity,
medication side-effects, and laser trabeculoplasty or glaucoma surgery in the treatment history. The regression coefficients for MD in the better and worse eye for VFQ-scores
were 0.96/dB (95% CI: 0.66; 1.26) and 0.23/dB (95% CI:
0.01; 0.44) respectively when MD values were entered as a
continuous variable. However, when MD values were entered
as categorical variables (in 5 dB strata), only the regression
coefficients for better eye strata with MD -20 dB and lower
were significantly different from 0. In HUI3 regression with
categorical MD values, only better eye strata with MD -25 dB
and lower were significantly different from 0. In terms of
model fit and variance explained neither one of the models
was better than the other. Still, the conclusions from both
models have contradicting implications in clinical practice in
terms of the intensity of treatment in early stages of glaucoma.
Conclusions: Visual field loss affects both disease-specific
and generic HRQOL, but the impact may be lower in early
stages, and higher in advanced stages of glaucoma.
References:
1. Van Gestel A, Webers C, Beckers H, et al. How does visual
field loss in glaucoma affect generic and disease-specific
health-related quality-of-life? Ophthalmology 2008; Submitted. 2. Mangione C, Lee P, Gutierrez P, et al. Development
of the 25-item National Eye Institute Visual Function Questionnaire. Arch Ophthalmol 2001; 119: 1050-1058. 3. Torrance GW, Furlong W, Feeny D, Boyle M. Multi-attribute
preference functions. Health Utilities Index. Pharmacoeconomics 1995; 7: 503-520. 4. Torrance G. Measurement of
health state utilities for economic appraisal. J Health Economics 1986; 5: 1-30. 5. McKean Cowdin R, Wang Y, Wu J,
et al. Impact of visual field loss on health-related quality of
life in glaucoma: the Los Angeles Latino Eye Study. Ophthalmology 2008; 115: 941-948.
P023 DRY EYE RELATED QUALITY OF LIFE IN GLAUCOMA PATIENTS
G.C.M. Rossi1, G.M. Pasinetti2, C. Tinelli3, G. Milano4, P.E.
Bianchi4
1
University Eye Clinic of Pavia, IRCCS Policlinico San Matteo, PAVIA, Italy, 2UO Oculistica, Istituto Beato Palazzolo,
BERGAMO, Italy, 3Lab. Epidemiologia e Statistica, fondazione IRCCS Policlinico S. Matteo, PAVIA, Italy, 4University
Eye Clinic of Pavia, IRCCS Policlinico San Matteo, PAVIA,
Italy
Purpose: To verify the presence of dry eye syndrome (DES)
in treated glaucoma patients and to analyze DES’s impact
on the patients’ quality of life (QL) versus the control group.
Design: Observational cross-sectional study.
Participants/controls: Sixty-one patients were enrolled at
a clinical practice. Patients were divided into three groups by

number of glaucoma drops instilled pro die (G1 = 1 drop/die,
G2 = 2drops/die, G3 = 3 drops/die). A control group of 20
subjects was also selected (G0).
Methods: All subjects were submitted to a complete ocular
examination (including tear function and ocular surface status) and completed the 25-item NEI-VFQ, GSS questionnaire
and OSDI. DES was defined as presence of punctatae keratitis and decreased BUT. Statistical analysis was performed
applying the Kruskal-Wallis ANOVA and Mann-Whitney U
Tests (to compare median values between groups) as well
as the & 2 and Fisher’s test (to verify significant differences).
Results: Forty percent of G3 and 39% of G2 patients presented DES versus 11% of G1 and 5% of G0 (p = 0.01). QL
was significantly influenced and altered (NEI-VFQ 25 total
mean and GSS total mean and symptoms average; p =
0.0085, p = 0.006 and p = 0.03, respectively). OSDI pointed
out differences by group: 26% of G2 and 15% of G3 presented moderate OSDI; and 15% of G3 and 8.7% of G2
severe OSDI (p > 0.05).
Conclusion: Topically treated glaucoma patients present
DES more often than a similar control group (p = 0.01). The
presence of DES negatively influences the patient’s QL. The
glaucoma patients’s ocular surface status should be evaluated regularly to ensure the timely detection and treatment
of pathological signs on the ocular surface.
References:
1. De Saint Jean M, Debbasch C, Brignole F, et al. Toxicity
of preserved and unpreserved antiglaucoma topical drugs in
an in vitro model of conjunctival cells. Curr Eye Res 2000;
20: 85-94. 2. Pisella PJ, Pouliquen P, Badouin C. Prevalence
of ocular symptoms and signs with preserved and preservative free glaucoma medication. Br J Ophthalmol 2002, 86:
418-423. 3. Baudouin C, de Lunardo C. Short term comparative study of topical 2% carteol with and without benzalkonium chloride in healthy volunteers. Br J Ophthalmol
1998; 82: 39-42. 4. Kuppens EVMJ, de Jong CA, Stolwijk TR,
et al. Effect of timolol with and without preservative on the
basal tear turnover in glaucoma. Br J Ophthalmol 1995; 79:
339-342. 5. Shiffman RM, Christianson MD, Jacobsen G,
Hirsch JD, Reis BL. Reliability and validity of the ocular surface disease index. Arch Ophthalmol 2000; 118: 615-621. 6.
Lee BL, Gutierrez P, Gordon M, Wilson MR, Cioffi GA, Ritch
R, Sherwood M, Mangione CM. The Glaucoma symptom
scale. A brief index of glaucoma specific symptoms. Arch
Ophthalmol 1998; 116: 861-866. 7. Rossi GCM, Milano G,
Tinelli C. The Italian version of the 25-item National Eye Institute Visual Function Questionnaire: Translation, Validity and
Reliability. J Glaucoma 2003; 12: 213-220. 8. Astin M, Stjernschantz J, Selen G Role of nitric oxide in PGF2α-induced
ocular hyperemia. Exp Eye Res 1994; 59: 401-407. 9. Inoue
K, Okugawa K, Kato S, et al Ocular factors relevant to antiglaucomatous eyedrop-related keratoepitheliopathy. J Glaucoma 2003; 12: 480-485. 10. Nichols KK, Nichols JJ,
Mitchell GL. The lack of association between signs and symptoms in patients with dry eye disease. Cornea 2004; 23:
762-770.
P024 QUALITY OF LIFE IN GLAUCOMA PATIENTS
S. Ugurlu, M. Unal, I. Mermut
Izmir Atatürk Teaching and Research Hospital, IZMIR, Turkey
Purpose: To determine the relationship betweeen visual field
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defects and their impact on quality of life in glaucoma
patients.
Design: Case-control study.
Participants and controls: Forty consecutive glaucoma
patients with a minimal of one year follow-up and 29 agematched normal controls that presented to the outpatient
clinic.
Methods: Glaucoma patients and normal controls underwent
complete ophthalmic examination including Humphrey 24-2
SITA Standard visual field tests. The patients were grouped
as having mild, moderate, and severe visual field defects
according to Hodapp classification. Glaucoma Quality of Life
-15 (GQL-15) questionnaire was used to analyze the impact
of glaucoma on quality of life.
Main outcome measures: Questionnaire responses, visual
field defect severity.
Results: The average age of 40 glaucoma patients and 29
controls was 59.6 ± 12.6 and 56.5 ± 8.1, respectively. Twenty
glaucoma patients (50%) had mild, 15 (37.5%) had moderate,
and 5 (12.5%) had severe visual field defects. Average
GQL-15 questionnaire values were 77.1 ± 10.46, 55.6 ± 9,
38.9 ± 9.6 in the mild, moderate, and severe visual field
defect groups respectively. Average GQL-15 values of the
control group (93.1 ± 4.8) was statistically significantly better
than all glaucoma subgroups (p = 0.00, p = 0.00, p = 0.00, p
= 0.00). Among daily activities, peripheral vision was the most
severely effected activity, followed by central and near vision,
dark adaptation and glare, and outdoor mobility. GQL-15
scores in these subgroups were statistically significantly
lower than control group (p = 0.00, p = 0.00, p = 0.00, p =
0.00). Statistically significant correlations were obtained
between scores of GQL-15 and age (r = 0.32), level of education (r = 0.35), and duration of glaucoma (r = -0.59).
Conclusion: GQL-15 questionnaire, which has good performance as a measure of quality of life in glaucoma patients,
indicates higher burden of glaucoma with increasing extent
of visual field defect.
References:
1. Spaeth G, Walt J, Keener J. Evaluation of quality of life for
patients with glaucoma. Am J Ophthalmol 2006; 141: S3-S14.
2. Freeman EE, Beatriz M, West SK, et al. Glaucoma and
quality of life. The Salisbury eye evaluation. Ophthalmology
2008; 115: 233-238. 3. Nelson P, Aspinall P, Papasouliotis
O, et al. Quality of life in glaucoma and its relationship with
visual function. J Glaucoma 2003; 12: 139-150. 4. Jampel
HD. Glaucoma patients’ assessment of their visual function
and quality of life. Tr Am Ophth Soc 2001; 99: 301-317. 5.
Viswanathan AC, McNaught AI, Poinoosawmy D, et al.
Severity and stability of glaucoma. Patient perception compared with objective measurement. Arch Ophthalmol 1999;
117: 450-454.
P025 AN ANALYSIS OF ANXIETY AND DEPRESSION OF
PRIMARY ANGLE-CLOSURE GLAUCOMA (PACG)
PATIENTS
S. Yi1, C. Pei2
1
The First Affiliated Hospital, the Medical Colle, NANCHANG,
China, 2Department of Ophthalmology, the First Affiliated
Hospital, NANCHANG, China
Objectives: To evaluate anxiety and depression status in
primary angle-closure glaucoma patients and analyze the
potential affecting factors of these patients.

Methods: Sixty PACG patients were collected who were
finally diagnosed in an outpatient department in two hospitals
from June 2008 to September, 2008. The personal information and case history were asked. Hospital Anxiety and
Depression Scale (HADS) and Glaucoma Quality of Life-15
(GQL-15) questionnaires were applied, and the affecting factors of anxiety and depression were analyzed.
Results: There are 22 patients showing anxiety (36.7%) and
16 patients depression patients (26.7%) in these PACG
patients, 8 cases have both positive anxiety and depression.
Anxiety score is positively correlated with depression score
(P < 0.05). Anxiety and depression score is also positively
correlated with GQL-15 summary score of mean age and
course (P < 0.05),and negatively correlated with income (P
< 0.05).There is no correlation with sex and education (P >
0.05).
Conclusions: There are high anxiety and depression rates
in PACG patients. Anxiety score is positively correlated with
depression score. GQL-15 summary score mean income,
age and course affect anxiety and depression score in PACG
patients.
References:
1. Nelson P, Aspinall P, Papasouliotis O, et al. Quality of life
in glaucoma and its relationship with visual function. J Glaucoma 2003; 12: 139-150. 2. Goldberg I, Clement CI, Chiang
TH, et al. Assessing quality of life in patients with glaucoma
using the Glaucoma Quality of Life-15 (GQL-15) questionnaire. J Glaucoma 2009; 18: 6-12. 3. Skalicky S, Goldberg I.
Depression and quality of life in patients with glaucoma: a
cross-sectional analysis using the Geriatric Depression
Scale-15, assessment of function related to vision, and the
Glaucoma Quality of Life-15. J Glaucoma 2008; 17: 546-551.
4. Smith AB, Selby PJ, Velikova G, et al. Factor analysis of
the hospital anxiety and depression scale from a large cancer
population. J Psychol Psychotherapy 2002; 75: 165. 5. Martucci M, Balestrieri M, Bisoffi G, et al. Evaluating psychiatric
morbidity in a general hospital. A two phase epidemiological
survey. J Psychol Med, 1999; 29: 823.
P026 EVALUATION OF RELATIONSHIP BETWEEN QUALITY OF VISION AND VISUAL FUNCTION IN GLAUCOMA
PATIENTS
H. Sawada, T. Fukuchi, H. Abe
Niigata University Medical and Dental Hospital, NIIGATA,
Japan
Purpose: To evaluate the possible correlation between quality of vision ( QOV ) and visual function in glaucoma
patients.
Design: Prospective, consecutive and non-comparative case
series.
Participants:.Two hundred Japanese glaucoma patients.
Methods: The relationship between QOV and visual functions were investigated in 200 Japanese glaucoma patients.
QOV was assessed using the Japanese version of the
25-item National Eye Institute Visual Function Questionnaire
(VFQ-25 ).
Main outcome measures: Single linear regression analysis
was applied to assess the relationship between the scores
of the VFQ-25 questionnaire and the visual functions. Thresholds of mean deviation value glaucoma patients begin to feel
some difficulty in their lives were also evaluated using chisquare test.
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Results/Conclusions: Significant correlations were observed
between QOV and loss of visual functions. Threshold mean
deviation values were observed in the early stages of visual
field defect.
References:
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115: 941-948. 4. Parrish KR, et al. Arch Ophthalmol 1997;
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P027 THE CORRELATION OF VISUAL FIELD STAGING
SYSTEMS IN GLAUCOMA WITH THE ACTIVITIES OF
DAILY LIVING
G.L. Spaeth, K.M. Kulkarni, P. Ichhpujani, J.R. Mayer, J.D.
Richman, L. Lorenzana, J. Almodin, N. Palejwala
Wills Eye Institute, PHILADELPHIA, USA
Purpose: To compare the correlations between various
visual field (VF) staging systems in glaucoma with the ability
of glaucoma patients to perform the activities of daily living.
Design: Observational, cross-sectional study.
Participants: One hundred ninety-four patients with various
types of glaucoma.
Methods: Patients were evaluated using monocular and
binocular VFs and the Assessment of Disability Related to
Vision (ADREV), a novel performance-based measure of
visual functioning which is comprised of 9 visual tasks of
everyday life. VF printouts were scored according to several
commonly used clinical staging systems for glaucoma.
Spearman correlations of the ADREV scores with VF scores
were calculated.
Main outcome measures: Degree of visual field loss as
measured in terms of Mean Defect on Standard White on
white perimetry, integrated visual field score, Esterman score
and the ADREV score.
Results: The total ADREV scores were most highly correlated with mean defect in the better eye (r = 0.68, p < 0.0001),
the integrated visual field score (r = -0.65, p < 0.0001), and
the Esterman score (r = 0.66, p < 0.0001).
Conclusions: Mean defect in the better eye and binocular
VF scores are significant indicators of glaucoma patients’
ability to perform certain visual tasks. However, the correlations between field loss and performance in daily life are not
light. Here is a remarkable variability of ability to perform
miscellaneous tasks, regardless of the amount of the level of
vision.
References:
1. Jampel HD. Glaucoma patients’ assessment of their visual
function and quality of life. Trans Am Ophthalmol Soc 2001;
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et al. Prevalence and causes of visual field loss in the elderly
and associations with impairment in daily functioning: the
Rotterdam Study. Arch Ophthalmol 2001; 119: 1788-1794.
3. Spaeth G, Walt J, Keener J. Evaluation of quality of life for
patients with glaucoma. Am J Ophthalmol 2006; 141: S3-14.
4. Noe G, Ferraro J, Lamoureux E, et al. Associations
between glaucomatous visual field loss and participation in
activities of daily living. Clin Experiment Ophthalmol 2003;
31: 482-486. 5. Feinstein AR, Josephy BR, Wells CK. Scientific and clinical problems in indexes of functional disability.
Ann Intern Med 1986; 105: 413-420.

P028 REPRODUCIBILITY AND CLINICAL USEFULNESS
OF ASSESSMENT OF ABILITY RELATED TO VISION
(AARV)
G.L. Spaeth, P. Ichhpujani, N. Palejwala, G.M. Donaire,
S. Wizov, J. Molineaux
Wills Eye Institute, PHILADELPHIA, USA
Purpose: To determine the clinical usefulness of a refined
third-generation instrument – the Assessment of Ability
Related to Vision (AARV) in establishing the amount of disability, charting the detrimental effects of progressive disease, and establishing the beneficial effects of treatment.
Design: Prospective observational exploratory investigation.
Participants: One hundred and six patients with bilateral
unstable glaucoma and twenty patients who appear to be
normal have been enrolled for the study.
Methods: AARV testing was administered to each patient,
and then repeated once within the following week: thus, the
test was performed two times within one week. The results
of these initial tests were then used to determine the testretest reliability of the AARV. In addition, during one of these
two administrations, two independent raters graded the same
patient’s performance at the same time to determine interrater reliability of the AARV. Each time AARV was administered, standard clinical data was obtained, including visual
acuity, contrast sensitivity, and Humphrey Visual Field Testing. At each session evaluation of Quality of Life using the
NEI-VFQ 25 was determined. The AARV, clinical tests and
NEI-VFQ 25 was repeated again after six months and after
twelve months. At the first session each day, the order of
testing was quality of life, AARV, visual acuity, contrast sensitivity and Humphrey Visual Field. At the second testing the
order was reversed. The study will be completed in 2
months.
Main outcome measures: The test-retest and inter-rater
reproducibility of the measurements will be determined using
standard statistical techniques, for each day and for each of
the subsequent days. The reproducibility of AARV and the
standard clinical data will be compared. Correlations between
results on the tests and the standard clinical data will be
made.
Results: Preliminary analysis suggests good reproducibility.
Conclusion: AARV is a good tool to measure performance
benefits to patients following specific treatments which they
receive.
References:
1. Margolis MK, Coyne K, Kennedy-Martin T, et al. Visionspecific instruments for the Assessment of health-related
quality of life and visual functioning: a literature review. Pharmacoeconomics 2002; 20: 791-812. 2. Friedman SM, Munoz
B, Rubin GS, et al. Characteristics of discrepancies between
self-reported visual function and measured reading speed.
Salisbury Eye Evaluation Project Team. Invest Ophthalmol
Vis Sci 1999; 40: 858-864. 3. West SK, Rubin GS, et al. How
does visual impairment affect performance on tasks of everyday life? The SEE Project. Salisbury Eye Evaluation. Arch
Ophthalmol 2002; 120: 774-780. 4. Szlyk JP, Seiple W, et al.
Perceived and actual performance of daily tasks: relationship
to visual function tests in individuals with retinitis pigmentosa.
Ophthalmology 2001; 108: 65-75. 5. Altangerel U, Spaeth
GL, Steinmann WC. Assessment of function related to vision
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(AFREV). Ophthalmic Epidemiol 2006; 13: 67-80. 6. Kulkarni
KM, Mayer JR, Lorenzana LL, Spaeth GL. The correlation of
visual field staging systems in glaucoma with the activities of
daily living. Presented at the May, 2007 meeting of the Association for Research and Vision in Ophthalmology at Fort
Lauderdale, Florida and submitted for publication.
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P029 RELATIONSHIPS OF STANDARD VISION TESTS
WITH QUALITY OF LIFE IN GLAUCOMA PATIENTS
K.J. Warrian, G.L. Spaeth, J.D. Richman, L. Lorenzana, D.
Lankarian, J.R. Mayer, J. Dugar, S. Wizov
Wills Eye Institute, PHILADELPHIA, USA
Purpose: To determine which aspects of vision most influence glaucoma patients’ vision-specific quality of life.
Design: Observational, cross-sectional study.
Participants: One hundred ninety-four glaucoma patients
with a full range of glaucomatous visual loss were selected
from the Glaucoma Service of Wills Eye Institute.
Methods: Subjects were evaluated clinically by visual acuity,
contrast sensitivity, visual field, stereopsis, the Disc Damage
Likelihood Scale, and intraocular pressure. Subjects were
evaluated subjectively by the 25-item National Eye Institute
Visual Functioning Questionnaire (NEI-VFQ-25). Statistical
analysis was performed on the entire study population and
on groups of subjects based on severity of glaucomatous
visual field and disc damage.
Main outcome measures: Spearman rank correlation coefficient was performed on the study population as a whole
comparing standard clinical tests with the NEI-VFQ-25. Linear regressions of the ranks of the total NEI-VFQ-25 scores
were used to find the impact of a change in a clinical test
score on the NEI-VFQ-25 score after taking other aspects of
vision into consideration.
Results: The mean deviation of both eyes (r = 0.56, p <
0.001) and the Esterman binocular visual field (r = 0.53, p <
0.001) had the highest correlations with the NEI-VFQ-25.
Conclusions: There was a large amount of variation in
responses to quality of life questions, even when patients
had the same amount of visual field or disc damage.
References:
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al. Development of the Activities of Daily Vision Scale’. A
measure of visual functional status. Med Care 1992; 30:
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Weiss H, Miller R. Glaucoma patients’ assessment of their
visual function and quality of life. J Glaucoma. 2002; 11:
154-163.

P030 RELATIONSHIPS IN GLAUCOMA PATIENTS
BETWEEN (1) STANDARD VISION TESTS, (2) QUALITY
OF LIFE, AND (3) ABILITY TO PERFORM DAILY ACTIVITIES
G.L. Spaeth, J.D. Richman, L. Lorenzana, D. Lankarian, J.R.
Mayer, J. Dugar, S. Wizov
Wills Eye Institute, PHILADELPHIA, USA
Objective: To determine the relationships between three
methods of assessing visual loss caused by glaucoma: 1.
standard clinical tests of vision; 2. self-reported quality of life;
and 3. the ability to perform activities of daily living.
Design: Observational, cross-sectional study.
Participants: One hundred ninety-four glaucoma patients
with a full range of glaucomatous visual loss were selected
from the Glaucoma Service of Wills Eye Institute.
Methods: Subjects were evaluated clinically by visual acuity,
contrast sensitivity, visual field, stereopsis, the Disc Damage
Likelihood Scale, and intraocular pressure. Subjects were
evaluated subjectively by the 25-item National Eye Institute’s
Visual Functioning Questionnaire (NEI-VFQ-25) and objectively by a performance-based measure of visual function,
the Assessment of Disability Related to Vision (ADREV).
Statistical analysis, including Spearman coefficients, was
performed on the data from the clinical measures, NEIVFQ-25, and ADREV.
Results: The clinical tests had higher correlations with
ADREV than with the NEI-VFQ-25. There was a disconnect
between how patients rated their own visual ability with how
they performed when objectively tested.
Conclusions: ADREV provides valid estimates of how visual
loss due to glaucoma affects the ability to perform activities
of daily living. Performance-based testing and quality of life
evaluations are both independently important measures of
health, which are related, but by no means the same.
References:
1. Brown GC. Vision and quality-of-life. Trans Am Ophthalmol
Soc 1999; 97: 473-511. 2. Feinstein AR, Josephy BR, Wells
CK. Scientific and clinical problems in indexes of functional
disability. Ann Intern Med 1986; 105: 413-20. 3. Poser S,
Bornstein BH, McGorty EK. Measuring damages for lost
enjoyment of life: the view from the bench and the jury box.
Law Hum Behav 2003; 27: 53-68. 4. Baus S. Psychological
aspects of visual impairment. Br J Vis Impair 1999; 17: 41-44.
5. Duberstein PR, Sorensen S, Lyness JM, et al. Personality
is associated with perceived health and functional status in
older primary care patients. Psychol Aging 2003; 18: 25-37.
P030.1 IMPORTANCE OF VISUAL ACUITY AND CONTRAST SENSITIVITY IN PATIENTS WITH GLAUCOMA
G.L. Spaeth, J.D. Richman, L. Lorenzana, D. Lankarian, J.R.
Mayer, S. Wizov, J. Dugar
Wills Eye Institute, PHILADELPHIA, PA, USA
Purpose: To determine which aspects of vision most influence the ability of patients with glaucoma to function.
Design: Observational, cross-sectional study.
Participants: One hundred ninety-four glaucoma patients
with a full range of glaucomatous visual loss were selected
from the Glaucoma Service of Wills Eye Institute.
Methods: Subjects were evaluated clinically with standard
methods of assessing visual ability, specifically visual acuity,
contrast sensitivity, visual field, stereopsis, the Disc Damage
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Likelihood Scale, and intraocular pressure. Subjects were
evaluated objectively by a comprehensive performancebased measure of visual function, the Assessment of Disability Related to Vision (ADREV). Statistical analyses,
including Spearman coefficients and regression analysis,
were performed on the data.
Main outcome measures: Correlations and linear regression analysis of the clinical tests and ADREV scores.
Results: Performance was most strongly associated with
binocular visual acuity (r = -0.79, p < 0.001) and binocular
contrast sensitivity (r = 0.79, p < 0.001). Correlations with
monocular and binocular visual field at all levels of glaucoma
severity were poorer.
Conclusions: The aspects of visual function which best predict the ability of a patient with glaucoma to perform activities
of daily living are binocular visual acuity and contrast sensitivity.
References:
1. Kass MA, Heuer DK, Higginbotham EJ, et al. The Ocular
Hypertension Treatment Study: a randomized trial determines that topical ocular hypotensive medication delays or
prevents the onset of primary open-angle glaucoma. Arch
Ophthalmol 2002; 120: 701-713. 2. Lichter PR, Musch DC,
Gillespie BW, Guire KE, Janz NK, Wren PA, Mills RP; CIGTS
Study Group. Interim clinical outcomes in the Collaborative
Initial Glaucoma Treatment Study comparing initial treatment
randomized to medications or surgery. Ophthalmology 2001;
108: 1943-1953. 3. Kim J, Dally LG, Ederer F, Gaasterland
DE, VanVeldhuisen PC, Blackwell B, Sullivan EK, Prum B,
Shafranov G, Beck A, Spaeth GL; AGIS Investigators. The
Advanced Glaucoma Intervention Study (AGIS): 14. Distinguishing progression of glaucoma from visual field fluctuations. Ophthalmology 2004; 111: 2109-2116. 4.The Advanced
Glaucoma Intervention Study (AGIS): 4. Comparison of treatment outcomes within race. Seven-year results. Ophthalmology 1998; 105: 1146-1164. 5. Foster PJ, Buhrmann R,
Quigley HA, Johnson GJ. The definition and classification of
glaucoma in prevalence surveys. Br J Ophthalmol 2002; 86:
238-242.

1.5. General aspects: Glaucomas as
cause
of blindness
P031 RISK FACTORS FOR POOR CENTRAL VISION FOLLOWING ACUTE PRIMARY ANGLE CLOSURE
M. Nessim, P. Shah
Birmingham & Midland Eye Centre, BIRMINGHAM, UK
Purpose: Acute Primary Angle Closure (APAC) is a known
sight-threatening ophthalmic emergency which is a significant
cause of preventable glaucoma-related blindness. Our objective is to look at the visual outcome and the risk factors for
poor visual outcome following APAC.
Methods: Case notes of 139 consecutive patients presenting
with APAC at the Birmingham and Midland Eye Centre, UK
were examined. Visual acuity at presentation, at final visit,
demographic data, and reasons for poor visual outcome at
final visit are reported.
Results: One hundred fifty eyes of 139 patients had APAC.
Mean age at presentation was 67.5 years range (31-96), with
mean follow of 30.7 ± 18.5 months. There were 96 females

(69%), 43 men (31%). One hundred ten cases were Caucasians (79.1%), 19 Indian Asians (13.7%), 4 African Caribbean
(2.9%), and 3 unidentified (2.3%). Presenting visual acuity
was ≤ 6/18 in 128 eyes (85.3%), and at final visit visual acuity was ≤ 6/18 in 46 eyes (30.6%). In eyes with poor final
visual acuity at final follow up, 16 eyes had cataract (34.8%),
10 (21.7%) had glaucomatous optic neuropathy, 6 (13%) had
age related macular disease (ARMD), 5 (10.8%) had central
retinal vein occlusion (CRVO), 3 eyes were amblyopic (6.5%),
2 had corneal pathology (4.3%), 1 had traumatic macular
pathology (2.1%), and cause was not reported in 3 eyes
(6.5%). 20 (13.3%) eyes achieved very poor final visual outcome ≤ 6/60, 12 (12.5%) were females and 8 (11.5%)
males.
Conclusion: The majority of the eyes treated for APAC in
our series have achieved good final visual acuity. The main
risk factors for poor visual acuity were cataract, ARMD, and
CRVO. Gender was not a significant risk factor for very poor
central vision following APAC.
References:
1. Kljajić Z, Bojić L. Visual acuity and acute angle-closure
glaucoma in Split-Dalmatia County. Acta Clin Croat 2008; 47:
137-140. 2. Lai JS, Tham CC, Chan JC. The clinical outcomes of cataract extraction by phacoemulsification in eyes
with primary angle-closure glaucoma and co-existing cataract: a prospective case series. J Glaucoma 2006; 15: 47-52.
3. Weinreb RN, Friedman DS (Eds.). Angle closure and angle
closure glaucoma. Consensus series 3. The Hague, The
Netherlands: Kugler Publications 2006. 4. Friedman DS,
Chew PT, Gazzard G, Ang LP, Lai YF, Quigley HA, Seah SK,
Aung T. Long-term outcomes in fellow eyes after acute primary angle closure in the contralateral eye. Ophthalmology
2006; 113: 1087-1091. 5. Aung T, Friedman DS, Chew PT,
Ang LP, Gazzard G, Lai YF, Yip L, Lai H, Quigley H, Seah
SK. Long-term outcomes in asians after acute primary angle
closure. Ophthalmology 2004; 111: 1464-1469. 6. Foster P.
Advances in the Understanding of Primary Angle-Closure as
a Cause of Glaucomatous Optic Neuropathy. Community Eye
Health 2001; 14: 37-39.
P032 VISUAL IMPAIRMENT IN PATIENTS WITH OPENANGLE GLAUCOMA
H.M. Aspberg, B. Bengtsson, A. Heijl
Malmö University Hospital, Lund University, MALMÖ,
Sweden
Purpose: To estimate the frequencies of visual impairment
in patients with open-angle glaucoma at a university hospital
in Sweden.
Design: Retrospective case notes study.
Participants: All patients with a diagnosis of open-angle
glaucoma, who visited the Eye Department of Malm University Hospital, Sweden, between June 1, 2004 and May 31,
2006.
Methods: Retrospective study of patient records. Patients
with primary open-angle glaucoma, pigmentary glaucoma,
normal tension glaucoma or pseudoexfoliation glaucoma
were included. We recorded visual acuity, visual field data
(usually HFA SITA Standard 30-2 tests), type of glaucoma,
age and presence of visual impairment up to the last visit of
the study period. Glaucoma patients had repeatable visual
field defects (GHT Outside Normal Limits) compatible with
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glaucoma and not explained by other ocular or neurological
disorders.
Main outcome measure: Visual impairment in one or both
eyes with glaucoma as the major cause of impairment. Visual
impairment was defined using WHO criteria; low vision: VA
worse than 0.3 (20/70) and/or a constriction of the central
visual field to less than 20 in its widest diameter; blindness:
VA less than 0.05 (20/400) and/or a constriction of the central
visual field to less than 10 in its widest diameter.
Results: A total of 1,912 patients were included with a mean
age of 79 years (ranging from 30 to 100) at the last visit during the study period. Bilateral visual impairment, i.e. low
vision and blindness, was present in 6.2% (119/1,912), and
4.2% (81/1,912), were bilaterally blind. Unilateral visual
impairment was present in 25.1% (480/1,912), and 18.6%
(355/1,912) were unilaterally blind. In total, 31.5% (603/1,912)
of the patients had at least one eye with visual impairment
from glaucoma, and 25.7% (491/1,912) had at least one blind
eye from glaucoma. In Sweden, most glaucoma patients
receive primary care in public health care. The majority of the
patients in our catchment are seen at the University Hospital,
and we believe that those patients are reasonably representative for all glaucoma patients in the area.
Conclusions: A considerable percentage of the patients had
low vision or blindness in at least one eye. There is no shortage of ophthalmologists in Sweden, and health insurance is
available to all. The reasons for our findings will be further
studied.
References:
1. World Health Organization. International statistical classification of diseases, injuries and causes of death, tenth
revision. Geneva: WHO; 1993. 2. Ang GS, Eke T. Lifetime
visual prognosis for patients with primary open-angle glaucoma. Eye 2007; 21: 604-608. 3. Chen PP. Blindness in
patients with treated open-angle glaucoma. Ophthalmology
2003; 110: 726-733. 4. Eid TM, Spaeth GL, Bitterman A,
Steinmann WC. Rate and amount of visual loss in 102
patients with open-angle glaucoma followed up for at least
15 years. Ophthalmology 2003; 110: 900-907. 5. Forsman
E, Kivela T, Vesti E. Lifetime visual disability in open-angle
glaucoma and ocular hypertension. J Glaucoma 2007; 16:
313-319. 6. Hattenhauer MG, Johnson DH, Ing HH, et al. The
probability of blindness from open-angle glaucoma. Ophthalmology 1998; 105: 2099-2104.
P033 VISUAL IMPAIRMENT AMONG GLAUCOMA
PATIENTS IN LAGOS, NIGERIA
B.J. Adekoya, A.I. Ajaiyeoba, M.M. Balogun, B.G. Balogun,
J. Ibidapo, A. Idewu
Lagos State University Teaching Hospital, IKEJA, Nigeria
Objective: To determine the prevalence of visual impairment
among glaucoma patients in a busy glaucoma unit of a tertiary hospital in southwestern Nigeria.
Design: Hospital-based retrospective study.
Participants: All new cases of glaucoma seen between
January and December 2008 of our glaucoma unit were
included.
Methods: Case notes were retrieved and clinical data were
extracted on biodata, presenting visual acuity, presenting
intraocular presure, ophthalmoscopy findings, and visual field
loss.
Main outcome measure: WHO definition of visual impair-

ment and blindness with the best correction in the better eye
was used. As VA < 6/18 - 6/60 - visual impairment, < 6/60 3/60 - severe visual impairment, < 3/60 - NPL - blindness,
and visual field loss within 10 degree of fixation in a glaucoma
patient, with characteristic VF pattern of glaucoma, such as
arcuate shaped defects / scotomas, ring scotoma, and residual temporal island, consistent with the patient’s disc
changes.
Results: Three hundred thirty new cases of glaucoma were
seen within the study period. One hundred ninety-seven
males and 133 females (ratio 1.5: 1). Primary open-angle
glaucoma was the most frequent diagnosis with 270 (81.8%)
patients, 36 (10.9%) patients had secondary angle-closure
glaucoma, 17 (5.2%) had secondary open-angle glaucoma,
5 (1.5%) presented as congenital glaucoma, while 2 (0.6%)
were diagnosed as primary angle closure glaucoma. Visual
acuity criteria showed that 89 (27.0%) patients had visual
impairment, 38 (11.5%) had severe visual impairment, and
34 (10.4%) were blind. Visual field criteria, however, revealed
that 192 (58.2%) of the patients were blind.
Conclusions: Visual impairment and blindness is high
among glaucoma patients at the time of diagnosis. There is
therefore an urgent need for aggressive public awareness
campaign to ensure early detection.
References:
1. Klein BEK, Klein R, Sponsel WE, Franke T, Cantor LB,
Martone J, et al. Prevalence of glaucoma. Ophthalmology
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RPL. Risk factors for late attendance of chronic glaucoma.
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detailed methodology. BMC Ophthalmology 2008; 8: 17. 6.
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P034 UNDERSTANDING THE TRAJECTORY OF VISUAL
ACUITY LOSS AMONG PATIENTS WHO GO BLIND FROM
OPEN-ANGLE GLAUCOMA
L. Bohnsack, D. Stein, E. Moroi, A. John, M. Niziol, J. Bergstrom, R. Lichter, C. Musch
University of Michigan, ANN ARBOR, MICHIGAN, USA
Purpose: To appreciate the trajectory of visual acuity (VA)
decline in patients with advanced open-angle glaucoma
(OAG) to better understand visual prognosis and impact of
glaucoma surgery.
Methods: Retrospective chart review identified Kellogg Eye
Center patients with advanced OAG with previously documented best-corrected VA 20/50 (LogMar 0.4) or better and
who presently have best-corrected VA 20/200 (Log Mar 1.0)
or worse in the same eye. VA loss due to other causes was
excluded. The following information was collected from clinic
visits: best-corrected VA, intraocular pressures (IOP), various
visual field parameters, glaucoma medications, and surgical
procedures. Kaplan-Meier survival analyses were performed
and determined timing of VA decline from ≥ 20/50 to ≥ 20/200
and decline of ≥ 3 lines of Snellen VA.
Results: Twenty-seven patients experienced extensive VA
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loss attributable to OAG. Mean age at VA ≥ 20/200 was 67.4
± 13.5 years. Fifty-two percent were men and 81.5% were
White. Mean VA at initial and final visits were LogMar 0.096
± 0.11 and 1.82 ± 0.87, respectively. Average follow-up time
was 19.9 ± 11.2 years. Mean IOP was 16.4 ± 3.7 mmHg,
while VA was ≥ 20/50, 16.7 ± 7.2 mmHg during decline from
20/50 to 20/200, and 13.9 ± 4.6 mmHg after VA was ≤ 20/200.
Kaplan-Meier survival curves demonstrated that approximately 50% of eyes declined to a VA of ≥ 20/200 in 5 years.
Additionally, 25% experienced VA loss over 5-15 years. The
remaining 25% experienced gradual loss of VA over 15 to 35
years. Twenty-fice percent of eyes declined ≥ 3 Snellen chart
lines in ≤ 1 year period, 40% demonstrated this level of VA
loss over 1-5 years, 20% over 6-10 years, and 15% developed this VA decline in ≥ 10 years. The 27 eyes were divided
into linear (13 eyes) and non-linear (14 eyes) loss based on
pattern of VA decline. There were no statistical differences
in race, age, IOP, and initial and final VA between groups.
VA loss occurred 5.9 ± 3.6 years and 0.87 ± 0.7 years for the
linear and non-linear groups, respectively (p < 0.05). A gender difference was observed with 10/14 men vs 4/13 women
in the non-linear vision loss group; 12/13 eyes in the linear
group and 10/14 eyes in the non-linear group underwent ≥ 1
incisional glaucoma surgeries. Eyes in the linear group had
2.1 ± 1.2 incisional glaucoma surgeries vs 1.3 ± 0.8 in the
non-linear group. Four of the 10 eyes in the non-linear group
that underwent surgery had immediate post-operative irreversible vision loss associated with elevated IOP (2 eyes) or
hypotony (2 eyes).
Conclusions: In this series approximately 50% of eyes that
went blind from OAG experienced acute or subacute VA
decline in ≤ 5 years. In a minority of patients the trajectory of
VA loss was gradual over ≥ 10 years. Treatment with incisional glaucoma surgery was associated with gradual vision
loss decline. These findings are important as they suggest
loss of central visual acuity in OAG occurs over relatively
short periods of time and aggressive treatment with incisional
glaucoma surgeries may slow trajectory of VA decline.
References:
1. Grant WM, Burke JF. Ophthalmol 1982; 89: 991-998. 2.
Chen PP. Ophthalmol 2003; 726-733. 3. Gillies WE, Brooks
AMV, Strang NT. Clin Experiment Ophthalmol 2000; 28:
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1.6. General aspects: Prevention and
screening
see also P172
P035 A NOVEL APPROACH TO GLAUCOMA SCREENING
AND EDUCATION IN NEPAL
S. Thapa
Tilganga Eye Centre, KATHMANDU, Nepal
Objective: The objective of the research was to conduct
opportunistic screening of glaucoma at outreach cataract
screening clinics and to evaluate the role of free eye examinations, raising awareness and patient education programs
in improving compliance to treatment.
Design: Novel approach to glaucoma screening and education in Nepal.

Participants: Subjects of several communities, glaucoma
patients of the hospital.
Methods: A simple, age-based glaucoma screening algorithm was incorporated into three one-day cataract screening
clinics. Using this algorithm, patients who were newly diagnosed with glaucoma were referred to TEC, where medication and surgery were provided free of charge through private
donor funding. In addition, we describe two ongoing educational programs for increasing glaucoma awareness: an
annual Glaucoma Awareness Week (which includes free
screening, treatment, and counseling), and a repeating lecture series which generates new counselors.
Results: From 2004 to 2007 screening at the annual Glaucoma Awareness Week resulted in the diagnosis of 120 individuals with glaucoma, or 7.6% of total registrants. Attendance
increased annually with a trend toward an increasing number
of returning patients but a decreasing percentage of newly
diagnosed patients, though the absolute numbers have
remained relatively stable (range 21 to 38). Data from the
three one-day screening clinics in 2006 show that approximately 2 to 4% of patients 50 years of age or older per clinic
were newly diagnosed with POAG.
Conclusions: This multi-faceted approach appears to successfully identify individuals with glaucoma and provide treatment to those who would otherwise not be able to afford it.
While more data is needed to validate this model, specifically
regarding the effectiveness of educational activities, longterm visual outcomes, and medication compliance, it may
serve as a useful framework for other developing countries
with similarly limited resources.
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Gomez-Marin O, Lam BL, Zheng DD, Caban A. Visual Impairment and Morbidity in Community-Residing Adults: The
National Health Interview Survey 1986-1996. Ophthalm Epidemiol 2005; 12: 13-17. 8. Frick KD, Foster A. The Magnitude
and Cost of Global Blindness: An Increasing Problem That
Can Be Eliminated. Am J Ophthalmol 2003; 135: 471-476.
9. Hatt S, Wormald R, Burr J. Screening for prevention of
optic nerve damage due to chronic open angle glaucoma.
Cochrane Database Syst Rev 2006; 18: CD006129. 10.
Tielsch JM. The epidemiology of primary open-angle glaucoma. Ophthalmol Clin North Am 1991; 4: 649-657.
P036 STRUCTURE OF GLAUCOMA MORBIDITY AND
OUR MANAGEMENT OF GLAUCOMA
M. Konareva-Kostianeva, M. Atanassov, A. Gerdzikov, B.
Chilova-Atanassova
Medical University, PLOVDIV, Bulgaria
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Purpose: To establish the structure of glaucoma morbidity
regarding glaucoma patients passed in our office and to analyze their management
Methods: Three hundred and two consecutive glaucoma
patients (91 men and 211 women, mean age 66.5 ± 11.6
years) were examined. Each patient was tested for intraocular pressure (IOP), anterior segment and fundus. Documents,
regarding perimetry, gonioscopy, pachymetry and present
medical therapy were taken into consideration. Recommendations of following management were given.
Results: The mean disease duration was 4.4 years (0-35
years). Seventy percent of our patients were women (men/
women ratio 1:2.3). Family history of glaucoma was present
in 67 patients (22%). Fifty one patients (17%) had diabetes
and 174 (58%) systemic hypertension. Pseudoexfoliatins
were found in 51 patients (17%). We observed the following
distribution of glaucoma types: primary open-angle glaucoma
(POAG) – 209 patients (69.2%); pseudoexfolative glaucoma
(PxG) – 50 (16.6%); normal-tension glaucoma (NTG) – 15
(5%); primary angle-closure glaucoma – 9 (3%); pigmentary
glaucoma – 6 (2%); juvenile glaucoma – 1 (0.3%); congenital
glaucoma – 1 (0.3); secondary glaucoma – 11 (3.6%). The
stages of glaucoma were established as follows: initial – 41%;
evolutive – 20%; progressive – 19%; terminal – 8%. Ten
percent were with ocular hypertension or suspect glaucoma
and 2% had no glaucoma. The most frequently used antiglaucomatous local medications were prostaglandins (45%)
followed by beta blockers (35%). IOP 7 20 mmHg under
treatment was found in 173 (29%) eyes and IOP 7 18 mm
HG - in 261 (43%)eyes. In 104 glaucoma patients (34%) the
terapeutic strategy was changed.
Conclusion: Our results suggest highest percent of POAG
– 70% of all our patients; relatively low percent of PxG – 17%
and unexpectedly low percent of NTG. In more than 1/3 of
patients the medical therapy was changed or operative treatment was recommended.
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P037 THE SPECTRAL INDEX, A PARAMETER OF THE
OPHTHALMIC ARTERY BLOOD FLOW, IN RESPONSE
TO COLD STIMULATION
C. Wärntges, J. Harazny, G. Michelson
University Erlangen, ERLANGEN, Germany
Objective: The spectral index (SI) is a parameter, which we

previously have derived from the harmonic content of the
blood flow velocity envelope of the ophthalmic artery. We
have shown that SI changes in dependency on the baseline
blood pressure (bBP). To investigate the response to sympathetic neural activity in arterial hypertension we have now
examined SI during sympathetic activation by cold stimulation
in dependency on bBP.
Design: Interventional case-control study.
Participants and controls: Ten men and 12 women with
normal baseline blood pressure (age, 60.5 ± 4.6 yrs and 61.9
± 7.2 yrs; p = ns) and age-adjusted men and women with
increased baseline blood pressure were recruited from a
population-based glaucoma project.
Methods: Subjects underwent the cold pressor test including
a periodical measurement of blood pressure and blood flow
velocity in the ophthalmic artery, the latter by pulsed Doppler
sonography. From this the course of the spectral index was
calculated.
Main outcome measure: Spectral index of the ophthalmic
artery.
Results: During cold stimulation, women with increased bBP
had a significantly smaller absolute SI difference to baseline
over time (300 s, AUC) (-10.81 ± 4.6 1/s) compared to ageadjusted men with increased bBP (SI difference -25.1 ± 16.5
1/s; p = 0.047). This difference was not seen between normotensive gender groups. Men, but not women, with
increased bBP achieved their SI peak (105 ± 43 s; p = 0.003)
and their systolic blood pressure peak (120 ± 40 s; p = 0.022)
significantly earlier and had a sharper slope of SI (0.548 ±
0.326%/s; p = 0.003) compared to normotensive men (time
to SI peak -31.8 ± 21.8 s; time to SBP peak 180 ± 57 s; SI
slope -0.165 ± 0.133 %/s.
Conclusion: In women with increased bBP the sympathetic
response of the ophthalmic artery to cold stimulation is more
extensive than in men with increased bBP. In men with
increased baseline blood pressure the reaction of the ophthalmic artery to cold stimulation is more impetuous compared to normotensive men.
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Effects of the cold pressor test on muscle sympathetic nerve
activity in humans. Hypertension 1987; 9: 429-436.
P038 EVALUATION OF RISK FACTORS FOR GLAUCOMA
IN A GENERAL OPHTHALMOLOGY CLINIC
A. Biswas, G. Mitra, S. Deb, N. Biswas
Sunetra Family Eye Care Centre, KOLKATA, India
Objective: To evaluate the occurrences and outcome of risk
factors for glaucoma among adults presenting to an eye care
centre for routine eye examination.
Design: A retrospective analysis of medical records.
Participants: Medical records of all 4022 new cases during
the year 2008 were reviewed. Records of patients below 18
years age, those with a history of having used medications
for glaucoma and those who did not register for complete eye
examination were excluded from the analysis.
Methods of testing: Detailed ophthalmic history including
history of systemic illnesses and known glaucoma in family
members was noted. Patients underwent complete ophthalmic evaluation including refraction, orthoptic screening, external examination, slit-lamp biomicroscopy, applanation
tonometry, gonioscopy in relevant cases and dilated-pupils
indirect ophthalmoscopy. Automated perimetry and pachymetry were performed in glaucoma suspects. Many of these
patients also underwent diurnal IOP fluctuation evaluation,
RNFL thickness estimation by optical coherence tomography,
dynamic contour tonometry and optic disc photography.
Main outcome measures: Suspicion of glaucoma was
based on applanation IOP of ≥ 18 mmHg and/or C:D abnormalities.
Results: Preliminary pilot analyses suggest occurrences of
risk factors in about 15% of the cases of whom about onethird were eventually diagnosed to have glaucoma. Nearly
33% of the newly-diagnosed glaucoma cases had diabetes,
hypertension and/or positive family history of glaucoma.
POAG was approximately thrice as common as narrow angle
glaucoma. Complete analysis of all participants is ongoing.
Conclusions: The incidence of glaucoma suspects and/or
previously-unknown glaucoma detected at routine eye checkups seem to be significant. Adults with systemic illnesses
and/or family history of glaucoma should have periodic
screening for glaucoma. Recognition of risk factors, systematic documentation thereof and a high level of clinical suspicion shall go a long way in prevention of long-term
consequences of glaucoma.
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McCarty CA, Rao GN. Open-angle glaucoma in an urban
population in southern India: The Andhra Pradesh eye disease study. Ophthalmology 2000; 107; 1702-1709. 7. Vijaya
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P039 THE CLINICAL EVALUATION OF A RAPID, PUPILBASED ASSESSMENT OF RETINAL DAMAGE ASSOCIATED WITH GLAUCOMA
N.K. Wride1, M.A. Habib1, K.A. Morris2, S.A. Campbell1, S.G.
Fraser1
1
Sunderland Eye Infirmary, SUNDERLAND, UK, 2Applied
Neurodiagnostics Ltd, CRAMLINGTON, UK
Objective: Current strategies to screen potential patients
with glaucoma require a constellation of tests to be performed
in the primary care setting, such as determining the visual
field, assessing the optic disc appearance and measuring the
intraocular pressure. Asymmetric retinal damage around the
horizontal meridian is a recognised feature of glaucoma.
Pupillary responses to light stimuli can be measured and
provide an objective test of visual function. A new device, the
PLR60, has been designed to measure the pupillary light
reflex (PLR) in response to a retinal stimulus to detect asymmetric retinal responses. This test has been trialled on both
patients with glaucoma and controls to elicit its potential as
a clinical diagnostic tool in the detection of glaucoma.
Methods: Thirty patients clinically diagnosed as having glaucoma were recruited to the study and tested using the PLR60
device. A control group of 30 healthy patients were also
tested using the same protocol. The theory and techniques
utilised by the PLR60 have been described previously.
Results: Of the 110 eyes with test outcomes, overall agreement between the PLR60 result and clinical diagnosis (glaucoma positive or negative) per eye was 84.7%. Sensitivity
was 93.1% (95% confidence limits 77.2%-99.2%) and specificity was 76.7% (95% confidence limits 57.7%-90.1%). Average (SD) test times (min: sec) for both eyes were 3: 21 (0:
33) minutes for the Glaucoma group and 2:40 (0:35) minutes
for the healthy group.
Conclusions: The results of this preliminary study suggest
that the pupillary light reflex (PLR), as used in the PupilmetrixTM
PLR60 test is able to discriminate between patients with glaucomatous retinal defects and healthy individuals with a diagnostic accuracy that is potentially useful for glaucoma
screening. It compares well with other tests of visual function.
Test times were markedly quicker than with standard visual
field testing.
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P040 ADDITIONAL YIELD OF AN OCULAR EXAMINATION
PERFORMED AS A PART OF A SYSTEMIC HEALTH
SCREENING CHECK-UP
S. Balekudaru, R. George
Medical Research Foundation, CHENNAI, India

P041 ANALYSIS OF SHORT-TERM INTRAOCULAR PRESSURE (IOP) CHANGES IN PATIENTS AFTER RECEIVING
INTRAVITREAL BEVACIZUMAB
S. Gupta, G.V.N. Rama
CHRC, INDORE, India

Objective: To assess the value of an ocular screening examination performed as a part of a systemic health check-up in
the diagnosis of glaucoma and in identifying its risk factors
in a predominantly South Asian population.
Design: Retrospective observational case series.
Participants: Eight hundred ninety-two patients who underwent an ocular and systemic evaluation in a tertiary hospital
in Sri Lanka between July 2004 and August 2005.
Methods of testing: A Retrospective chart analysis of 892
patients who had undergone a systemic health check up
between August 2004 and July 2005 in a tertiary hospital in
Sri Lanka was performed. This included a comprehensive
ocular examination, a complete systemic examination by a
physician and a surgeon as well as routine blood chemistry.
Univariate analysis was performed for age, gender, intraocular pressure, systolic and diastolic blood pressure, systolic
and diastolic perfusion pressure, fasting blood sugar, serum
cholesterol, serum triglycerides, and for diabetes, hypertension and hyperlipedemia and a number of other cardiovascular risk factors, as risk factors for glaucoma. A multvariate
analysis was performed for those parameters found significant on univariate analysis.
Main outcome measures: Prevalence of primary openangle glaucoma, ocular hypertension, angle-closure disease,
glaucoma suspects and secondary glaucomas were determined. Risk factors for the development of glaucoma were
assessed.
Results: Eight hundred ninety-two patients; 543 males, 349
females; mean age; 47.3 ± 12.3 (11-86) were examined. 72
(7.9%) of them were diagnosed to have primary open-angle
glaucoma (POAG), ocular hypertension, angle-closure disease, secondary glaucoma or to be glaucoma suspects.
There were 30 (3.3%) POAG, and 26 (2.9%) glaucoma suspects. Nine (1%) had been diagnosed to have glaucoma prior
to examination. Increasing age (odds ratio 1.03; CI 1.01,
1.06) and increasing IOP (odds ratio 1.35- CI 1.26,1.49) were
significant risk factors for glaucoma and glaucoma suspects
on both univariate and multivariate analysis.
Conclusion: A comprehensive ocular examination is useful
in identifying glaucoma in those undergoing a systemic
screening examination.
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1. Vijaya L, et al. Prevalence of primary open angle glaucoma
in an urban south Indian population and comparison with a
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Objective: This study analyses short term intraocular pressure changes after giving intravitreal bevacizumab (Avastin)
for duration up to half an hour by Goldmann applanation
tonometry.
Design: A prospective series of patients undergone intravitreal injection of bevacizumab were investigated.
Participants: We accrued 52 patients with a mean age of 72
years: 46% were female, and 54% were male. Most patients
(90%) were being treated for neovascular age-related macular degeneration.
Exclusion criteria: Known glaucoma patients, narrow
angles, previous ocular surgery or lasers or injection, refractive error >±3D.
Methods: All patients received bevacizumab (0.05 cc)
injected intravitreally in a standard manner. IOP was measured at baseline, 2, 5, 10 and 30 minutes after injection
using Goldmann applanation tonometer.
Results: The mean IOP values at baseline, 2, 5, 10 and 30
minutes after injection were 16.0 mmHg, 34.4 mmHg, 28.7
mmHg, 20.8 mmHg, and 17.1 mmHg, respectively. Two
patients had an IOP of 28 mmHg or higher at 30 minutes.
IOP normalized within 2 hours without medical therapy in
these patients, and none of the patients required glaucoma
medication.
Conclusions: Intravitreal injection of bevacizumab appears
to be safe with respect to short-term IOP changes. A rarely
elevated IOP at 30 minutes after injection may occur, thus
warning clinicians for checking IOP after injection as a precaution. Consequences of transient IOP elevations are
unknown. Effect in glaucoma patients needs to be further
studied in whom it may be more dangerous.
References:
1. Ritch RM, Rosenfeld PJ, Puliafito CA, Kumar G. Short-term
safety and efficacy of intravitreal bevacizumab (Avastin) for
neovascular age-related macular degeneration. Retina 2006;
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intravitreal injection of triamcinolone acetonide. Ophthalmology 2008; 115: 1270; author reply 1271. 3. Lee EW, Hariprasad SM, Mieler WF, Newman TL, Apte RS. Short-term IOP
trends after intravitreal injection of triamcinolone acetonide.
Am J Ophthalmol 2007; 143: 365-367. Epub 2006 Sep 28.
4. Singh IP, Ahmad SI, Yeh D, Challa P, Herndon LW, Allingham RR, Lee PP. Early rapid rise in intraocular pressure after
intravitreal triamcinolone acetonide injection. Am J Ophthalmol 2004; 138: 286-287. 5. Hollands H, Wong J, Bruen R,
Campbell RJ, Sharma S, Gale J. Short-term IOP changes
after intravitreal injection of bevacizumab. Can J Ophthalmology 2007; 42: 807-811.
P042 DETECTION OF DISC HEMORRHAGE BY TRAINED
VERSUS UNTRAINED OBSERVERS
C.C. Teng1, C.G.V. De Moraes1, T.S. Prata1, S.N. Liebmann1,
E. Kim1, V.C. Lima1, C. Tello1, R. Ritch1, J.M. Liebmann2
1
New York Eye and Ear Infirmary, NEW YORK, USA, 2New
York University School of Medicine, NEW YORK, USA
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Purpose: Disc hemorrhages (DH) are a feature of glaucoma
and are associated with visual field (VF) progression. Despite
their clinical relevance, DH are often undetected. We
assessed the ability of a variety of observers to detect DH.
Design: Prospective, cross-sectional study.
Participants: Two non-medical observers, two comprehensive ophthalmogists, and a glaucoma specialist.
Methods: One hundred simultaneous stereo disc photographs of 100 glaucomatous eyes (30 eyes with DH) were
digitized and randomized by an unmasked glaucoma specialist. A DH was defined as a splinter-like or flame-shaped hemorrhage on or within the retinal nerve fiber layer or
neuroretinal rim, in the absence of other ocular disease that
was no longer present on a subsequent disc photograph. Two
investigators had no prior medical education experience and
three were ophthalmologists. The two non-medical investigators underwent a 15-minute training session (using a separate set of photographs) before beginning photographic
review. Each investigator, masked to the sequence of photos
and number of DH, reviewed the set of photos twice, with a
15-minute break. A template with a map of the optic disc was
used to record DH location by each observer.
Main outcome measures: Sensitivity and specificity for each
observer during each session of disc photograph review.
Results: The observers took an average of 29 ± 11.5 and
21.0 ± 4.1 minutes to review the disc photographs during the
first and second sessions, respectively. Sensitivity and specificity are described in the Table. Observer E had the best
and a constant performance in the two sessions. Observers
A and B showed the worst performance in the first session,
but improved significantly in the second session. Observers
C and D showed a slight improvement from the first to the
second session. Observers A and B were consistent regarding the location of hemorrhage in 96% of cases that a hemorrhage was identified in both sessions. The other investigators
were consistent in all cases.
Conclusions: It is possible to rapidly and easily train inexperienced personnel to detect glaucomatous disc hemorrhages. Sensitivity and specificity was remarkably high for
inexperienced individuals with only cursory training. Repeat
evaluation of photographs in separate sessions increases
DH detection sensitivity (learning effect). Although high sensistivity is desirable when searching for DH, any should be
interpreted cautiously due to the potential for decreased
specificity. DH detection may prove useful in telemedicine
screening for glaucoma or glaucoma progression and can be
achieved with non-medical personnel.
References:
1. Drance SM, Begg IS. Sector haemorrhage –a probable
acute ischaemic disc change in chronic simple glaucoma.
Can J Ophthalmol 1970; 5: 137-141. 2. Drance SM, Fairclough M, Butler DM, Kottler MS. The importance of disc
hemorrhage in the prognosis of chronic open angle glaucoma. Arch Ophthalmol 1977; 95: 226-228. 3. Drance SM.
Disc hemorrhages in the glaucomas. Surv Ophthalmol 1989;
33: 331-337. 4. Uhler TA, Piltz-Seymour J. Optic disc hemorrhages in glaucoma and ocular hypertension: implications
and recommendations. Curr Opin Ophthalmol 2008; 19:
89-94. 5. Budenz DL, Anderson DR, Feuer WJ, et al. Ocular
Hypertension Treatment Study Group. Detection and prognostic significance of optic disc hemorrhages during the Ocular Hypertension Treatment Study. Ophthalmology 2006; 113:
2137-2143. 6. Jonas JB, Martus P, Budde WM, Hayler J.

Morphologic predictive factors for development of optic disc
hemorrhages in glaucoma. Invest Ophthalmol Vis Sci 2002;
43: 2956-2961. 7. Budde WM, Mardin CY, Jonas JB. Glaucomatous optic disc hemorrhages on confocal scanning laser
tomographic images. J Glaucoma 2003; 12: 470-474.

2.1. Anatomical structures in glaucoma:
Conjunctiva
P043 THE EFFECTS OF THE ANTIGLAUCOMA MEDICATION IN THE TEAR FUNCTION AND OCULAR SURFACE
N. Ariturk
Ondokuz Mayis University Faculty Of Medicine, SAMSUN,
Turkey
Purpose: Different kinds of topical antiglaucomatous agents
are used for prolonged durations by glaucoma patients before
undergoing filtration surgery. Tear film and ocular surface
can be altered by long-term locally applied ocular medications. The aim of this study was to determine the changes of
tear film functions and ocular surface due to use of chronic
antiglaucomatous medications.
Design: A prospective, case-controlled study.
Participants: Two hundred-sixteen eyes of 110 primary
open-angle glaucoma or ocular hypertension on antiglaucomatous treatment patients seen at the Department of Ophthalmology, Ondokuz Mayis University Faculty of Medicine,
from September 2007 through April 2008, and 70 eyes of 35
age- and sex-matched healthy control volunteers were studied in the study.
Methods: All subjects underwent routine ophthalmologic
examinations, Schirmer test, tear film break-up time (BUT)
analysis, and corneal surface fluorescein stains analysis.
Main outcome measure: Patients and control subjects were
compared for tear function parameters and ocular surface.
Results: There was found no statistically significant difference between glaucoma and control groups in Schirmer’s
test and BUT (P > 0.05). Patients chronically using antiglaucomatous medications presented with significant higher fluorescein staining (P < 0.05).There were found significant
relationship corneal fluorescein staining and used duration
of antiglaucomatous agents (P = 0.011).
Conclusion: The long-term use of antiglaucoma medication
doesn’t affect the tear film functions, but it induces changes
in cornea. Corneal changes may be related to the medication
or duration of treatment, but may also be due to the preservatives used in the commercial product.
References:
1. Pisella PJ, Pouliquen P, Baudouin C. Prevalence of Ocular Symptoms and Signs with Preserved and Preservative
Free Glaucoma Medication. Br J Ophthalmol 2002; 86:
418-423. 2. Nuzzi R, Finazzo C, Cerruti A. Adverse Effects
of Topical Antiglaucomatous Medications on the Conjonctiva
and the Lacrimal (Brit. Engl) Response. Int Ophthalmol 1998;
22: 31-35. 3. Alagz G, Bayer A, Boran C, et al. Serin D.
Comparison of ocular side effects of topical travoprost and
bimatoprost. Ophthalmologica 2008; 222: 161-167. 4. Kurna
SA, Sengör T, Özkurt Y, ve ark. Glokom Hastalarinda Prezervanli ve Prezervansiz Beta Bloker Gz Damlalarinin Okler
Yzey zerine Olan Etkileri. T Oft Gaz 2007; 37: 420-426. 5.
Baffa Ldo P, Ricardo JR, Dias AC et al. Tear film and ocular
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surface alterations in chronic users antiglaucoma medications. Arq Bras Oftalmol 2008; 71: 18-21.
P044 IMPRESSION CYTOLOGY IN EYES WITH PSEUDOEXFOLIATIVE SYNDROME
A.G. Kocak Altintas1, S. Has1, O. Kandemir2, C. Can1, S.
Polat1
1
S.B. Ulucanlar Eye Research and Education Hospital,
ANKARA, Turkey, 2S.B. Ataturk Research and Education
Hospital, ANKARA, Turkey
Objective: To observe the nature of conjunctival structure in
eyes with pseudoexfoliative syndrome tested by impression
cytology technique.
Design: Prospective, laboratory.
Participants: A total of 49 eyes with pseudoexfoliative syndrome without treating with any topical medication was evaluated.
Methods: Samples were taken on both inferonasal and superior bulber conjunctiva using 55 mm milliport filter paper in
the same eye. Conjunctival changes graded from from grade
0 to 3 according to Nelson classification.
Main outcome measure: Conjunctival surface changes.
Results: In the inferonasal quadrant, 1 (2.04%) of the eyes
had Grade 0; 3 (6,12%) eyes had Grade 1; 13 (26,5%) eyes
had grade 2; and 32 (65,3%) eyes Grade 3 changes. In the
superior bulber conjunctiva, none of the eyes had Grade 0;
8 (16,3%) eyes had Grade 1; 18 (36,7%) eyes had Grade 2;
and 23 (46,9) eyes had Grade 3 changes. Fourteen (28,5%)
samples of inferonasal and 17 (34.6%) samples of superior
conjunctival structure showed more than one grading in the
same 55-mm testing area, which indicates changes in mosaism. A total of 32 samples could only be graded according to
epithelial cell changes, but the presence of goblet cells did
not corralete with the related grading level. Fourteen (28,5%)
samples of the inferonasal quadrant and 18 (36,7%) samples
of the superior quadrant showed epithelial cell changes with
goblet cell discorrelation.
Conclusions: Mosaism of impression cytology in some
samples showed segmental involvement of conjunctival
structure in pseudoexfoliative syndrome. Discorrelation of
cytologic changes with presence and number of goblet cells
cause difficulty in classification according to Nelson grading
system, which was not reported before. Therefore it may be
necessary to create a new staging system for patients with
pseudoexfoliative syndrome.
References:
1. Kozobolis VP, Christodoulakis EV, Naoumidi II, Siganos
CS, Detorakis ET, Pallikaris IG. Study of conjunctival goblet
cell morphology and tear film stability in pseudoexfoliation
syndrome. Graefe’s Arch Clin Exp Ophthalmol 2004; 242:
478-483. 2. Altintas AGK, Midillioglu IK, Gul U, Bilezikci B,
Isiksacan O, Duman S. Effects of topical metranidazole in
ocular rosacea. Ann Ophthalmol 2005; 37: 77-84. 3. Altintas
AGK, Midillioglu IK, Gul U, Bilezikci B, Isiksacan O, Duman
S. Impression cytology and ocular characteristics in ocular
rosacea. Eur J Ophthalmol 2003; 13: 351-359. 4. Moreno M,
Villena A, Cabarga C, Sanchez-Font E, Garcia-Compos J.
Impression cytology of the conjunctival epithelium after antiglaucomatous treatment with latanoprost. Eur J Ophthalmol
2003; 13: 553-559. 5. Nelson JD, Wright JC. Conjunctival
goblet cell densities in ocular surface disease. Arch Ophthalmol 1984; 103: 1049-1051.

P045 EFFECTS OF ANTI-GLAUCOMA MEDICATIONS ON
EXTRACELLULAR MATRIX METALLOPROTEINASE
INDUCER (EMMPRIN) EXPRESSION BY CONJUNCTIVAL
EPITHELIAL CELLS
A. Labbe1, E. Gabison2, F. Brignole-Baudouin3, C. Tchokothe3, S. Menashi2, C. Baudouin1
1
Quinze-Vingts National Ophthalmology Hospital, PARIS,
France, 2CNRS UMR 7149-CRRET, Université Paris XII-Val
de Marne, CRETEIL, France, 3UMRS 968, INSERM UPMC,
Vision Institute, PARIS, France
Objective: To analyze the expression of Extracellular Matrix
Metalloproteinase Inducer (EMMPRIN) by conjunctival epithelial cells in patients treated for glaucoma.
Methods: A total of 26 patients were included in this study.
Patients were divided into three groups: 10 patients had 2 or
more topical antiglaucoma treatments (multitreatment group),
8 patients had only one treatment (monotherapy group), and
8 normal control subjects (control group). Impression cytology specimens were obtained from one eye of the patients
and processed for flow cytometry analysis. Conjunctival epithelial cells were extracted and incubated with monoclonal
antibodies against HLA-DR, EMMPRIN and their specific
controls, to measure the expression of these two markers.
Results: HLA-DR expression was raised significantly in the
multitreatment group compared to the monotherapy group
and the control group. HLA-DR expression in the monotherapy group was also significantly overexpressed compared to
the control group. Similar findings were observed with a significant increase of EMMPRIN expression in the multitreatment group and the monotherapy group compared to the
control group. There was a statistically significant correlation
between EMMPRIN and HLA-DR expression by conjunctival
epithelial cells both in glaucoma patients and normal subjects.
Conclusion: This study demonstrates the overexpression of
EMMPRIN and HLA-DR in the conjunctival epithelium of
topically treated glaucoma patients. These results suggest
that inflammatory reactions are combined to matrix metalloproteinases modulation in the conjunctiva of patients
treated for glaucoma.
References:
1. Huet E, Gabison EE, Mourah S, Menashi S. Role of emmprin/CD147 in tissue remodeling. Connect Tissue Res 2008;
49: 175-179. 2. Gabison EE, Huet E, Baudouin C, Menashi
S. Direct epithelial-stromal interaction in corneal wound healing: Role of EMMPRIN/CD147 in MMPs induction and
beyond. Prog Retin Eye Res 2009; 28: 19-33. 3. Baudouin
C, Hamard P, Liang H, Creuzot-Garcher C, Bensoussan L,
Brignole F. Conjunctival epithelial cell expression of interleukins and inflammatory markers in glaucoma patients treated
over the long term. Ophthalmology 2004; 111: 2186-2192.
P046 RELATIONSHIP BETWEEN CORNEAL BIOMECHANICAL FACTORS AND GLAUCOMA WITHIN THIN,
INTERMEDIATE, AND THICK CENTRAL CORNEAL
THICKNESS SUBGROUPS
M. Sullivan-Mee, G. Gerhardt, C.D. Pensyl, K.D. Halverson
VA Medical Center, ALBUQUERQUE, USA
Purpose: While central corneal thickness (CCT) is proven
as an important glaucoma risk factor, it remains that some
people with thick corneas do and some with thin corneas do
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not develop glaucoma. Whether corneal properties beyond
geometric thickness are related to this circumstance remains
unknown. This study was thus designed to explore (within
thin, intermediate and thick CCT groups) whether clinically
measurable corneal biomechanical properties differ between
patients diagnosed with glaucoma and patients at risk for but
not diagnosed with glaucoma.
Design: Prospective, cross-sectional study; mean values
were computed for all variables from two consecutive clinic
visits occurring within three months of one another.
Participants: Consecutive Albuquerque VA Medical Center
eye clinic patients with a diagnosis of primary open-angle
glaucoma (POAG), normal-pressure glaucoma (NPG), ocular
hypertension (OH), or glaucoma suspect (GS). Glaucoma
diagnosis required reproducible field loss and characteristic
glaucomatous optic neuropathy; OH diagnosis required at
least one statistically elevated IOP reading and no definitive
glaucomatous optic neuropathy or field loss; GS diagnosis
required an optic nerve appearance that was suspicious but
not definitive for glaucoma and no visual field loss or statistically elevated IOP. One eye was randomly included from
each subject, unless only one eye met criteria for glaucoma
diagnosis in which case that eye was included.
Methods: All subjects had both eyes measured with bi-directional air-jet tonometry (ORA), dynamic contour tonometry
(DCT), Goldmann applanation tonometry (GAT), and ultrasound pachymetry. After subjects were divided into 3 equalsized CCT groups, corneal biomechanical variables were
compared between subjects with and without diagnosed glaucoma within each CCT group. Studied biomechanical variables included instrument output parameters (corneal
hysteresis [CH], corneal resistance factor [CRF], and ocular
pulse amplitude [OPA]); and two computed factors (the averaged combination of CH and CRF [AVCHCRF = CH + CRF/2],
and the difference between DCT-IOP and GAT-IOP [DCTGAT]).
Main outcome measure: Differences in corneal biomechanical parameters between the POAG/NPG subjects and the
OH/GS subjects within the thin, intermediate and thick CCT
groups.
Results: One hundred sixty-five subjects (49 POAG, 16
NPG, 50 OH, 50 GS) were equally segregated into thin
(445-535 um, n = 55), intermediate (538-566 um, n = 55),
and thick (568-631 um, n = 55) CCT groups. In logistic regression analyses, AVCHCRF was the only variable that differentiated between subjects with and without glaucoma within
each of the three CCT groups. Unlike the other studied biomechanical variables, AVCHCRF was not significantly correlated with IOP. AVCHCRF was correlated with CCT,
however, and correspondingly, mean AVCHCRF values
increased from thin to intermediate to thick CCT groups.
Conclusion: AVCHCRF was significantly lower in glaucoma
patients versus patients at risk for glaucoma within all three
CCT groups. This finding suggests that AVCHCRF may be
a useful tool for glaucoma risk assessment, particularly after
CCT-related risk is taken into account. Furthermore, because
AVCHCRF values increase with increasing CCT, appropriate
clinical utilization of this parameter will likely require consideration and integration of CCT status.
References:
1. Gordon MO, et al. The Ocular Hypertension Treatment
Study: Baseline factors that predict the onset of Primary
Open-Angle Glaucoma. Arch Ophthalmol 2002; 120: 714-720.

2. Congdon NG, et al. Central corneal thickness and corneal
hysteresis associated with glaucoma damage. Am J Ophthalmol 2006; 141: 868-875. 3. Sullivan-Mee M, et al. Ocular
Response Analyzer in patients with and without glaucoma.
Opt Vis Sci 2008; 85: 463-470. 4. Sullivan-Mee M, et al.
Clinical comparison of Pascal dynamic contour tonometry
and Goldmann applanation tonometry in asymmetric openangle glaucoma. J Glaucoma 2007; 16: 694-699. 5. Vulsteke
C, et al. Correlation between ocular pulse amplitude measured by dynamic contour tonometer and visual field defects.
Graefes Arch Clin Exp Ophthalmol 2008; 246: 556-565.
P047 A PROSPECTIVE RANDOMIZED DOUBLE BLIND
STUDY COMPARING THE EFFECT OF XALACOM AND
COSOPT ON CENTRAL CORNEAL THICKNESS AND
SPECULAR MICROSCOPY
A. Robinson, V. Dagan, D. Weinberger
Rabin Medical Centre, HERZILIYAH, Israel
Objective: To compare the effect of Cosopt and Xalacom,
two acceptable anti glaucoma medications, on the intraocular pressure, central corneal thickness (CCT) and endothelial
cell count.
Design: Prospective randomized double-blind study.
Participants: Newly-diagnosed open-angle glaucoma
patients.
Methods: We randomly assigned the patients to two study
groups. Group A received Cosopt twice daily and Group B
received Xalacom once daily. Baseline testing included a full
ophthalmological examination including: intraocular pressure,
CCT and endothelial cell counts prior to initiation of therapy.
Identical periodic examinations were conducted after 1, 3, 6
and 12 months of continuous therapy.
Main outcome measure: CCT; endothelial cell count;
intraocular pressure.
Results: Twenty patients completed the study. Ten patients
received Cosopt and 10 patients received Xalacom. The
mean age in both groups was 70.9 years. The mean reduction in the intraocular pressure in both groups was above
30% from baseline without a significant difference between
the two groups. The CCT increased progressively in Group
A from a baseline mean of 539.3 microns to a 12 months
follow-up measurement of 549.4 microns (p = 0.019). In
Group B, CCT decreased from an initial mean of 510.5
microns to a 12 month follow up measurement of 493.7
microns (p = 0.002). When we compared the change in CCT
between both groups during follow up we found a significant
difference (p < ,0.0001). Mean endothelial cell count
decreased by 115.7 in group A and by 300.3 in Group B after
12 months therapy (p = 0.19).
Conclusions: We found a progressive change in CCT after
one year of therapy in both groups. Cosopt therapy caused
an increase in CCT while Xalacom therapy created a
decrease in CCT. The change in CCT was neither correlated
with the decrease in intraocular pressure nor with the change
in endothelial cell count. This progressive change in CCT
which we found after 1 year of treatment may become clinically significant after many years of ongoing ant glaucoma
therapy. We therefore recommend that periodic CCT measurements should be routinely included as part of the standard glaucoma follow up.
References:
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Adamsons I; the Dorzolamide Corneal Effects Study Group.
A double-masked, randomized, 1-year study comparing the
corneal effects of dorzolamide, timolol, and betaxolol. Arch
Ophthalmol 1998; 116: 1003-1010. 2. Lass JH, Eriksson GL,
Osterling L, Simpson CV. Comparison of the corneal effects
of latanoprost, fixed combination latanoprost-timolol, and
timolol: A double-masked, randomized, one-year study. Ophthalmology 2001; 108: 264-271. 3. Weizer JS, Stinnett SS,
Herndon LW. Longitudinal changes in central corneal
thickness and their relation to glaucoma status: An 8 year
follow-up study. Br J Ophthalmol 2006; 90: 732-736. 4.
Harasymowycz PJ, Papamatheakis DG, Ennis M, Brady M,
Gordon KD.
Relationship between travoprost and central corneal thickness in ocular hypertension and open-angle glaucoma.
Cornea 2007; 26: 34-41. 5. Arcieri ES, Pierre Filho PT, Wakamatsu TH, Costa VP. The effects of prostaglandin analogues
on the blood aqueous barrier and corneal thickness of phakic
patients with primary open-angle glaucoma and ocular hypertension. Eye 2008; 22: 179-183. 6. Sen E, Nalcacioglu P,
Yazici A, Aksakal FN, Altinok A, Tuna T, Koklu G. Comparison of the effects of latanoprost and bimatoprost on central
corneal thickness. J Glaucoma 2008; 17: 398-402.
P048 CO-RELATION OF THE DIURNAL VARIATION IN
CENTRAL CORNEAL THICKNESS AND DIURNAL VARIATION IN INTRAOCULAR PRESSURE IN PATIENTS OF
PRIMARY OPEN-ANGLE GLAUCOMA IN A TERTIARY
CARE INSTITUTE OF NORTH INDIA
S. Kumar, R. Nabh, M. Singh, S. Bhala, N. Gupta, S. Sood
Govt. Medical College Hospital, CHANDIGARH, India
Objective: To access whether diurnal variation in intraocular
pressure in glaucoma patients correlated with variation in
central corneal thickness as measured by ultrasound pachymetry.
Design: Prospective non-randomized study.
Method: Central corneal thickness (CCT) and intraocular
pressure (IOP) were measured by a single observer in 128
eyes of 64 patients with primary open-angle glaucoma
(POAG) using ultrasonic pachymetry and Goldmann tonometer. Six measurements were made over a period of 24 hours
at 9 am, 1 pm, 5 pm, 9 pm, 1 am and 5 am.
Main outcomes: Intraocular pressure and pachymetry.
Results: Mean IOP was 15.25 ± 3.45 mmHg at 9 am, 15.15
± 3.08 mmHg at 1 pm, 15.35 ± 3.16 mmHg at 5 pm, 15.49 ±
3.47 at 9 pm, 15.68 ± 3.47 at 1 am, 16.51 ± 3.64 at 5 am.
Mean CCT was 528.61 ± 36.14, 528.33 ± 36.14 um, 528.91
± 35.321 um, 530.94 ± 36.40 um, 531.97 ± 36.79um, 533.90
± 36.87 um at the respective six time points.
Conclusions: There was no significant diurnal variation in
central corneal thickness in patients of POAG. The diurnal
variation in IOP did not significantly correlated with diurnal
variation in central corneal thickness. Therefore the diurnal
variation of pachymetry is not important in the diagnosis and
management of patients with POAG.
References:
1. Shah S, Chatterjee A, Mathai M, et al. Relationship
between corneal thickness and measured intraocular pressure in general ophthalmology clinic. Ophthalmology 1999;
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effect of corneal thickness on applanation tonometry. Am J
Ophthalmol 1993; 115: 592-596. 5. Shah S, Spedding C,
Bhojwani R, et al. Assessment of the diurnal variation in central corneal thickness and intraocular pressure for patients
with suspected glaucoma. Ophthalmology 2000; 107:
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P049 COMPARISON OF CENTRAL CORNEAL THICKNESS MEASUREMENTS USING THREE ULTRASOUND
PACHYMETERS
N. Ariturk1, B. Selcuk2
1
Ondokuz Mayis University Faculty Of Medicine, SAMSUN,
Turkey, 2Ondokuz Mayis University Faculty of Medicine,
Department of Ophthalmology, SAMSUN, Turkey
Purpose: To compare central corneal thickness (CCT) measurements obtained with three ultrasound pachymeters.
Design: Experimental study.
Participants: Thirty-six eyes of 36 healthy volunteers.
Methods: CCT was measured in 36 eyes of 36 healthy volunteers with three different ultrasound pachymeters (300P
Pacscan Pachymeter, Sonomed Inc., NY, USA; UP-1000
Ultrasonic pachymeter, Nidek Co., Ltd., Japan; Pacline
pachymeter, Optikon, Ophthalmic Equipment, Roma, Italy).
In each eye, 5 separate, sequential measurements were performed with each pachymetry device. All measurements were
performed in the same order by the same clinician on one
visit.
Main outcome measure: Comparison of CCT measurements obtained with three ultrasound pachymeters.
Results: The mean CCT measured with the Pacscan,
UP-1000 and Pacline was 554.63 ± 33.56 μ, 552.90 ± 37.05
μ and 558.29 ± 36.13 μ, respectively. The mean CCTs with
UP-1000 were significantly smaller than the other ultrasound
measurements. The mean difference between UP-1000 and
Pacscan was 6.16μ (95% CI, 2.7-9.5, P = ,000) and UP-1000
and Pacline was 6.47μ (95% CI 1.7-11.15; P = 0.004). There
was no significant difference between Pacline and Pacscan
(0.306μ, 95% CI 3.5-4.1; P = 1.000).There were significant
linear correlations between UP-1000 and Pacscan (Pearson’s correlations coefficient r = 0,976, P < 0.000), UP-1000
and Pacline (r = 0.981, P < 0.000), Pacline and Pacscan (r
= 0.953, P < 0.000).
Conclusions: The use of the three instruments tested has
no influence on the determination of CCT and on the correction of intraocular pressure. There is a significant correlation
between each instrument in measuring CCT.
References:
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Seitz B. Evaluation of normal corneas using the Scanning-slit
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71

book_Abstracts.indb 71

12-6-2009 16:16:44

A clinical comparison of optical and ultrasonic pachymetry.
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P050 BIOMETRIC AND CORNEAL TOPOGRAPHIC CHARACTERISTICS IN PATIENTS WITH WEILL-MARCHESANI
SYNDROME
F. Torkaman1, M. Razeghinejad2
1
Azadegan Clinic, SHIRAZ, Iran, 2Shiraz Universiy of Medical
Sciences, SHIRAZ, Iran
Purpose: Weill-Marschesani syndrome (WMS) is a genetically determined rare systemic connective tissue disorder.
The patients present with short stature, brachycephaly, short
and stubby hands and feet, and may have stiff joints, especially in the hands, and characteristic eye abnormalities
including shallow orbits, microspherophakia, ectopia lentis,
high myopia, and chronic angle-closure glaucoma due to
papillary block. This study was conducted to determine the
biometric findings of ocular structures and corneal topographic characteristics in patients with Weill-Marchesani
syndrome (WMS).
Design: Case-control study.
Participants and controls: A total of seven female patients
with WMS and twenty female age-matched normal subjects
as control subjects.
Methods: All underwent a complete ocular examination
including refraction and analysis using Fourier transformation, slit-lamp biomicroscopy, pachymetry, keratometry, and
ocular biometry.
Main outcome measures: The following A-scan parameters
including anterior chamber depth (ACD), lens thickness (LT),
axial length (AL), lens/axial length factor (LAF), and relative
lens position (RLP) were measured. Corneal topography and
Orbscan II were performed only in the patients.
Results: As compared to normal subjects, the patients with
WMS were more myopic (Spherical Equivalent: -12.07 ± 5.52;
-0.52 ± 0.56; p < 0.0001), and had more total astigmatism
(-2.43 ± 1.09; -0.27 ± 0.37, p < 0.0001) and corneal astigmatism (-2.53 ± 1.20; -0.47 ± 0.47, p < 0.0001). Oblique astigmatism was commonly found in the WMS individuals,
showing a strong right-left specificity (right eyes’ axes in the
135°-meridian, left eyes’ axes in the 45°-meridian). The
patients presented a shorter AL (21.4 ± 1.31; 23.3 ± 0.47, p
< 0.0001), a shallower ACD (2.7 ± 0.40; 3.5 ± 0.32, p <
0.0001), a thicker lens (4.8 ± 0.45; 3.8 ± 0.24, p < 0.0001), a
more calculated lens power (24.5 ± 4.12; 20.7 ± 0.99, p <
0.0001), a more LAF (2.2 ± 0.26; 1.6 ± 0.01, p < 0.0001), but
the same RLP (2.4 ± 0.02; 2.3 ± 0.01, p = 0.32). A thicker
cornea (622.07 ± 26.13; 549.47 ± 25.78, p < 0.0001) and
higher keratometry values (46.50 ± 2.58; 43.7 ± 71.22, p <
0.0001) were found in the WMS group compared to the control.
Conclusions: Steeper and thicker cornea with a strong rightleft specificity of corneal astigmatism, a thick lens, less axial
length and anterior chamber depth are characteristic ocular
findings in patients with WMS. The corneal characteristics of
these patients should be taken into account while measuring
the intraocular pressure in patients with this syndrome.
References:
1. Faivre L, Dollfus H, Lyonnet S, et al. Clinical homogeneity

and genetic heterogeneity in Weill-Marchesani syndrome.
Am J Med Genet A 2003; 123A: 204-207. 2. Jensen AD,
Cross HE, Paton D. Ocular complications in the WeillMarchesani syndrome. Am J Ophthalmol 1974; 77: 261-269.
3. Chu BS. Weill-Marchesani syndrome and secondary glaucoma associated with ectopia lentis. Clin Exp Optom 2006;
89: 95-99. 4.Harasymowycz P, Wilson R. Surgical treatment
of advanced chronic angle closure glaucoma in WeillMarchesani syndrome. J Pediatr Ophthalmol Strabismus
2004; 41: 295-299. 5.Razeghinejad MR, Safavian H. Central
corneal thickness in patients with Weill-Marchesani syndrome. Am J Ophthalmol 2006; 142: 507-508.
P051 CORNEAL THICKNESS AND ENDOTHELIAL CELL
DENSITY IN ASYMMETRICAL GLAUCOMA
N. Abdul Rahman, M. Zahari
University Malaya, SELANGOR, Malaysia
Purpose: Sustained increase in intraocular pressure (IOP)
will result in loss of corneal endothelial cells, resulting in
increase of corneal thickness. This study was designed to
determine whether in asymmetrical primary open-angle glaucoma (POAG) the worse eye demonstrates a thicker cornea
and lower endothelial cell density than the better eye.
Design: Cross-sectional study.
Participants: Patient logs were used to identify subjects with
asymmetrical POAG, defined as those with asymmetric glaucomatous visual field loss (mean deviation (MD) > -2 dB,
cup-to-disc ratio (CDR) of 0.2, and IOP > 5 mmHg difference
between the two eyes. Exclusion criteria included history of
corneal disease, ocular inflammation, trauma, surgery or
laser treatment. Severity of glaucoma was determined by the
mean deviation (MD) value of Humphrey visual field test.
Glaucomatous damage was graded as Mild (MD < -6 dB),
Moderate (MD <-12 dB), Severe (MD > -12dB).
Methods: The following data were extracted from the
patient’s records: duration of glaucoma, risk factors, number
of medication, visual field MD value and documented IOP.
Specular microscopies were performed on central corneas,
endothelial images were analyzed, and CCT and ECD were
calculated.
Main outcome measure: An independent t test was used to
analyze the mean CCT and ECD in the worse and better eye
in the asymmetrical glaucoma subjects.
Results: Sixty-eight patients who met all the criteria were
included in this study. Mean CCT in the worse eye and better
eye in the glaucoma group was 0.504 ± 0.364 μm and 0.509
± 0.343 μm respectively. There was no significant difference
of mean CCT between worse and better eye; t test, P = 0.426.
Mean ECD in the worse eye was 2767.66 ± 292.51 cells/mm2
and in the better eye 2817.85 ± 248.33 cells/mm2. There was
no significant difference of mean ECD between worse and
better eye; t test, P= 0.283. CCT in mild, moderate and
severe glaucomatous damage was 0.516 ± 0.409 μm, 0.514
± 0.289 μm and 0.497 ± 0.367 μm respectively. This difference were not significant, one-way ANOVA, P = 0.175. ECD
in mild, moderate and severe glaucomatous damage were
2934.00 ± 268.87 cells/mm2, 2797.04 ± 261.88 cells/mm2,
2715.53 ± 296.19 cells/mm2 respectively. This differences
were not significant, one-way ANOVA, P = 0.078. Patients
receiving four glaucoma medications had lower cell counts
than those receiving three or less.
Conclusions: This study may suggest that in asymmetrical
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POAG, the worse eye may have lower endothelial cell density
than the better eye. There was no significant difference in the
CCT between the worse and better eye.
References:
1. Gagnon MM, Boisjoly HM, Brunetta I. Corneal endothelial
cell density in Glaucoma. Cornea 1997; 16: 314-318. 2. Resh
H, Garhofer G, Fuchjager G. Endothelial dysfunctions in
Glaucoma. Acta Ophthalmol 2008; 5: 27. 3. Ollivier F J,
Brooks D E, Komaromy A M. CCT and ECD measured by
non contact specular microscopy and pachymetry in Rhesus
macaques with laser-induced ocular hypertension. Experiment Eye Research 2003; 79: 671-677. 4. Sullivan-Mee M,
Halverson K H, Qualls C. Clinical comparison of Pascal
dynamic contour Tonometry and Goldmann applanation
tonometry in asymmetrical open angle glaucoma. J Glaucoma 2007; 16; 694-699. 5. Sullivan-Mee M, Gentry J M,
Qualls C. Relationship between asymmetrical CCT and glaucoma visual field loss within the same patient. Optom Vis Sci
2006; 83: 516-519.
P052 THE RELATIONSHIP BETWEEN CENTRAL CORNEAL THICKNESS, GENDER, IOP AND CORNEAL CURVATURE
S. Galgauskas1, G. Juodkaite2, E. Ringailaite2
1
Vilnius University Hospital Eye Clinic, VILNIUS, Lithuania,
2
Vilnius University Hospital, VILNIUS, Lithuania
Purpose: To investigate the relationship between central
corneal thickness, gender, intraocular pressure and corneal
curvature.
Design: A prospective cross-sectional study
Methods: Volunteer participants were selected. Two hundred-two eyes of 101 persons (84 females, 17 males) were
analyzed. The mean age was 22 years, range: 18-26 years.
Central corneal thickness was measured by ultrasonic
pachymeter (Quantel medical B VI, France), intraocular pressure by applanation tonometry (Tono-Pen) and the corneal
curvature by autorefractometer (Topcon KR 800).
Results: The mean (± SD) central corneal thickness of right
eyes was 548,23 ± 34,81 μm, of left eyes 548,65 ± 35,71 μm,
this is a statistically significant difference. Intraocular pressure of the right eye was 15,18 ± 2,94 mmHg and of the
left- 15,36 ± 2,78 mmHg (p < 0,001). Corneal curvature: right
was 7,808 ± 0,253 mm (43,26 ± 1,39 D) and left was 7,800
± 0,250 mm (43,47 ± 2,01 D) (p < 0,001). Correlation coefficient in comparison central corneal thickness with: 1) gender
was r = 0,211 (p < 0,05); 2) intraocular pressure in right eye
was r = 0,119 (p = 0,235), in left eye – r = 0,167 (p = 0,095);
3) corneal curvature in right eye was r = 0,171 (p = 0,088),
in left eye – r = 0,114 (p =0.257). Correlation coefficient in
comparison intraocular pressure with corneal curvature in
right eye was r = 0,177 (p = 0,076), in left eye – r = 0,061 (p
= 0,546).
Conclusions: There was statistically significant difference
between analyzed variables (central corneal thickness,
intraocular pressure, corneal curvature) in both eyes. Correlation between central corneal thickness and gender (p <
0,05) and weak correlation between intraocular pressure and
corneal curvature were estabilished.
References:
1. Fogagnolo P, Rossetti L, Mazzolani F, Orzalesi N. Circadian variations in central corneal thickness and intraocular
pressure in patients with glaucoma. Br J Ophthalmol 2006;

90: 24-28. 2. Saleh TA, Adams M, McDermott B, Claridge
KG, Ewings P. Effects of central corneal thickness and corneal curvature on the intraocular pressure measurement by
Goldmann aplanation tonometer and ocular blood flow pneumatonometer. Clinical and Experimental Ophthalmology
2006; 34: 516-520. 3. Durkin SR, Tan EWH, Casson RJ,
Selva D, Newland HS. Central corneal thickness among
Aboriginal people attending eye clinics in remote South Australia. Clinical and Experimental Ophthalmology 2007; 35:
728-732. 4. Eysteinsson T, Jonasson F, Sasaki H, Arnarsson
A, Sverrisson T, Sasaki K, Stefansson E; Reykjavik Eye
Study Group. Central corneal thickness, radius of the corneal
curvature and intraocular pressure in normal subjects using
non-contact techniques: Reykjavik Eye Study. Acta Ophthalmol Scand 2002; 80: 11-15. 5. Hahn S, Azen S, Ying-Lai M,
Varma R, and the Los Angeles Latino Eye Study Group.
Central Corneal Thickness in Latinos. Invest Ophthalmol Vis
Sci 2003; 44: 1508-1512. 6. Shah S, Chatterjee A, Mathai M.
Relationship between corneal thickness and measured
intraocular pressure in a general ophthalmology clinic. Ophthalmology 1999; 106: 2154-2160. 7. Stodmeister R. Applanation tonometry and correction according to corneal
thickness. Acta Ophthalmol Scand 1998; 76: 319-324.
P053 MEASURING CENTRAL CORNEAL THICKNESS
ACHIEVES A BETTER MACULA IN HYPOTONY MACULOPATHY AFTER TRABECULECTOMY
S. Chowdhury1, S.B. Banerjee2
1
Disha Eye Hospital and Research Centre, KOLKATA,
WEST-BENGAL, India, 2Vivekananda Institute of Medical
Sciences, KOLKATA, India
Purpose/Objective: To study the relationship of central corneal thickness (CCT) and optical coherence tomogram(OCT)
of the macula in hypotony maculopathy (HM) after trabeculectomy.
Design: Prospective case-control study.
Participants: Seventeen patients with HM and 32 controls
with persistent hypotony (defined as intraocular pressure
(IOP) of 7 mmHg or less) without signs of maculopathy after
trabeculectomy alone or combined phacotrabeculectomy.
Methods: Proper information from consecutive patients and
controls was collected in a prospective manner. Significant
contributing factors associated with HM were studied by comparing the findings in two groups in univariate and multivariate analysis.
Main outcome measures: The factors investigated were:
demographic pattern (age and gender), existing refractive
errors, presenting IOP, nature and extent of choroidal
effusion,and OCT of macular retina (pre- and post-operative),
among others.
Results: A significant and appreciable difference between
the two groups was observed in terms of the patient’s presenting age (patients with HM being significantly younger; 48
± 17 years vs 69 ± 11 years; p = 0.014), CCT (corneas of HM
patients being significantly thicker; 561 ± 49 μm vs 502 ± 37
μm; p = 0.005) and macular mean follow-up OCT (thicker
corneas of HM patients having significantly thicker macula;
170 ± 19 μm vs 163 ± 17 μm; p = 0.013). All the predictive
factors (young patient with thicker cornea and thicker macula)
strongly persisted significantly in a multivariate logistic
regression analysis. The measured IOP (mean office-visit
post-operative IOP) during post-operative hypotony was
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similar in eyes with hypotony alone and HM (5.1 ± 2.3 mmHg
vs 4.9 ± 1.7 mmHg; p = 0.543). No differences in gender,
other demographic pattern, presence/degree of myopia or
hypermetropia, degree of lens opacity, presence of choroidal
effusion were observed between the two groups.
Conclusions: This study shows that younger patients with
thicker corneas have a greater risk of developing HM. Also
the macular thickness pattern positively correlates with
thicker corneas of HM. This study suggests that consideration
of pre-operative CCT values in a proper way may retard the
HM state in trabeculectomized eyes particularly when setting
a low target pressure. This study emphasizes that a better
looking macula with little fluid can be obtained in HM, if preoperative CCT is properly considered.
References:
1. Stamper RL, McMenemy MG, Lieberman MF. Hypotonous
maculopathy after trabeculectomy wih subconjunctival 5FU.
Am J Ophthalmol 1992; 114: 544-553. 2. Nicolela MT, Carrillo
MM, Yan DB, Rafuse PE. Relationship between central corneal thickness and hypotony maculopathy after trabeculectomy. Ophthalmology 2007; 114: 1266-1271. 3. Emara BY,
Tingey DP, Motolko MA. Central Corneal Thickness in lowtension glaucoma. Can J Ophthalmol 1999; 34: 319-324. 4.
Budenz DL, Schwartz K, Gedde SJ. Occult hypotony maculopathy diagnosed with optical coherence tomography. Arch
Ophthalmol 2005; 123: 113-114. 5. Oyakhire JO, Moroi SE.
Clinical and anatomical reversal of long-term hypotony maculopathy. Am J Ophthalmol 2004; 137; 953-955.
P054 THE IMPACT OF THE GLAUCOMA MEDICATION ON
THE BIOMECHANICAL PROPERTIES OF THE CORNEA
I. Liehneová
Ophthalmology Department, Masaryk’s Hospital, USTÍ NAD
LABEM, Czech Republic
Purpose: The aim of this study was to evaluate the biomechanical properties of the cornea in primary open-angle glaucoma (POAG) eyes measured by the Ocular Response
Analyzer (ORA) before and after use of the antihypertensive
drugs. The healthy individuals were studied as a control
group.
Methods: This prospective, comparative clinical trial included
246 eyes, normal (n = 80) and POAG (n = 166). POAG eyes
were divided into four groups depending on the type of medication which had been used prostaglandine analogues
(PGA), betablockers (BB), inhibitor carboanhydrase (ICA)
and combined therapy.
Main outcome measures: Intraocular pressure (IOP), hysteresis (CH), corneal resistance factor (CRF) and central
corneal thickness (CCT). The mean follow-up time was 24
months.
Results: The hysteresis (CH) in the primary open-angle glaucoma group did not change significantly, the mean change
in CH was 2,2 mmHg, 1,9 mmHg, 1,8 mmHg and 2,3 mmHg
in the PGA, BE, ICA, and combined-therapy groups. The
mean CCT was lower in the POAG than in the control group.
The other outcome measures were not statistically significant.
Conclusion: The biomechanical measures of the cornea in
POAG are not significantly influenced by the long-term use
of antihypertensive therapy.
References:
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2008; 124: 14-16. 4. Wu KY, Wang HZ, Hong SJ. Effect of
latanoprost on cultured porcine corneal stromal cells. Curr
Eye Res 2005; 30: 871-879. 5. Liu J, Roberts CJ. Influence
of corneal biomechanical properties on intraocular pressure
measurement: quantitative analysis. J Cataract Refract Surg
2005; 31: 146-155.
P055 GLAUCOMA RISK FACTORS IN DSEK PATIENTS
E. Wylegala, D. Dobrowolski, A. Nowinska, D. Janiszewska,
M. Milka
District Railway Hospital, KATOWICE, Poland
Purpose: To analyze preoperative risk factors for development of post operative secondary glaucoma.
Design: Retrospective study.
Material and method: We analyzed 165 cases of Descemet
stripping endothelial keratoplasty (DSEK) to find out major
risk factors, which are responsible for glaucoma in postoperative period. We analysed data from 71 men and 90 women
in mean age 66,5 ± 11,1 years. In 4 patients DSEK was
performed in both eyes. In 98 eyes DSEK was performed in
pseudophakic patients, in 48 eyes DSEK was combined with
cataract surgery, 10 patients had secondary IOL implantation, 9 patients remained aphakic. We analysed the anterior
chamber depth, iridocorneal angle, and total eyeglobe
lenth.
Results: Nineteen eyes had previous glaucoma history.
Twenty-four patients developed glaucoma after surgery. In
this group the anterior chamber depth was 1,98 ± 0,12 μm
vs 2,54 ± 0,31 μm in nonglaucoma patients. The angle was
21,3 ± 4,1 degrees vs 29,4 ± 6,2 degrees in nonglaucoma
patients. Preoperative anterior synechiae were present in 12
eyes with postop glaucoma vs 11 in nonglaucoma patients.
Postopeartive synechiae occurred in 9 patients (6 in the glaucoma group). Lens status as well as total eyeglobe length
did not correlate with presence of glaucoma.
Conclusions: Anterior chamber depth is a very important
risk factor for development of glaucoma in DSEK patients.
References:
1. Yuki K, Shimmura S, Shiba D, Tsubota K. Trabeculotomy
for the treatment of glaucoma after Descemet stripping
endothelial keratoplasty. Br J Ophthalmol 2008; 92:
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NA. DSEK in eyes with double glaucoma tubes. Ophthalmology 2008; 115: 1435. 3. Terry MA, Shamie N, Chen ES, Hoar
KL, Friend DJ. Endothelial keratoplasty a simplified technique
to minimize graft dislocation, iatrogenic graft failure, and
pupillary block. Ophthalmology 2008; 115: 1179-1186. 4.
Hyams M, Segev F, Yepes N, Slomovic AR, Rootman DS.
Early postoperative complications of deep lamellar endothelial keratoplasty. Cornea 2007; 26: 650-653. 5. Price FW Jr,
Price MO. Descemet’s stripping with endothelial keratoplasty
in 200 eyes: Early challenges and techniques to enhance
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donor adherence. J Cataract Refract Surg 2006; 32:
411-418.
P056 RACIAL DIFFERENCES IN CENTRAL CORNEAL
THICKNESS IN NARROW-ANGLE GLAUCOMA PATIENTS
AND CORRELATION WITH THE SEVERITY OF GLAUCOMA FROM A COMMUNITY GLAUCOMA PRACTICE
S.R. Sonty1, S. Pisipati2, A. Ahmad2
1
UIC Eye Center, FLOSSMOOR, USA, 2Midwest Eye Center
SC, CALUMET CITY, USA
Purpose: To check the differences among central thickness
and glaucoma severity in narrow-angle glaucoma patients by
racial origins.
Design: Narrow-angle glaucoma patients by gonioscopy and
S/P Laser PIs were selected from the glaucoma practice of
SS and severity of glaucoma and central corneal thickness
were compared.
Participants: Narrow-angle glaucoma patients by gonioscopy and/or S/P Laser PIs. The patients were identified by
their racial origins and compared.
Methods: Forty-two patients with narrow angles and/or glaucoma (27 White and 15 Black patients) were identified. Slitlamp biomicroscopy, indirect gonioscopy with Goldmann 2
mirror lens, and dilated fundus exam were performed. Central
corneal thickness (CCT) was measured by ultrasound
pachymetry. The severity of glaucoma was stratified by the
cup-to-disc (CD) Ratios, Scanning Laser Polarimetry by GDX
Access Nerve Fiber Analyzer and NFI were used to stratify
severity. Perimetry by Humphrey Visual Fields 24-2 (Standard) program were analysed and stratified. The patients’
CCTs, CD ratios, GDX Scores and HVF MDs were compared.
Main Outcome Measure: CCT.
Results: Forty-two patients (27 Whites and 15 Blacks).
Female to male ratio: 31:11. Ages were 41-60: 13; 61-80: 22;
and 81-100: 7. CCTs in Whites were 576 ± 69 um OD
(505-661) and 583 ± 99 um OS (507-705). Among Blacks
CCTs were 530 ± 62 um OD (443-554) and 535 ± 66 um OS
(444-555). Mean C/D ratios were 0.5 OD and 0.5 OS (Whites)
and 0.64 OD & 0.70 OS (Blacks). Mean GDX Numbers were
31 OD and 26 OS for Whites and 41 OD and 42 OS among
Blacks. HVF Mean MDs were -5.17 OD and -4.16 OS (Whites)
and -9.50 OD and -9.9 OS (Blacks) showing thinner corneas,
more advanced CD ratios, worse HVF MD Scores and GDX
numbers among Blacks compared to Whites.
Conclusions: Among narrow-angle glaucoma patients,
Blacks tend to show thinner corneas, more advanced CD
ratios, GDX numbers and HVF MD scores, indicating worse
glaucoma among Blacks in this narrow-angle glaucoma
population.
References: 1. Ehlers N. Corneal Thickness and Intra Ocular Pressure II. Acta Ophthalmol 1970; 48: 1107-1112. 2.
Alsbirk PH. Corneal thickness 1. Age Varition, Gender Difference and Oculometric Correlations Acta Ophthalmol
(Suppl) 1978; 56: 95-104. 3. Brandt JD, et al. Central Corneal
Thickness in the Ocular Hypertension Study (OHTS) Ophthamol 2001; 108: 1779-1788. 4. Herndon LW, et al. Central
Corneal Thickness in Normal, Glaucomatous and Ocular
Hypertension Eyes. Arch Ophthalmol 1997; 115: 1137-1141
5. Sihota R, et al. J Glaucoma 2000; 9: 208-213.

P057 INFLUENCE OF CENTRAL CORNEAL THICKNESS
AND ENDOTHELIAL CELL DENSITY IN ASYMMETRICAL
PRIMARY OPEN ANGLE GLAUCOMA
N. Abdul Rahman, M. Zahari
University Malaya, SELANGOR, Malaysia
Objective: To determine differences in central corneal thickness (CCT) and endothelial cell density (ECD) between eyes
within the same patient with asymmetrical primary open angle
glaucoma (POAG). Differences in CCT and ECD among eyes
with different levels of glaucomatous damage was also investigated.
Design: Cross-sectional study.
Participants and control: Subjects were POAG patients
attending our glaucoma clinic with either one of these differences between both eyes: cup-to-disc ratio (CDR) of 0.2 difference or more, untreated intraocular pressure (IOP) of more
than 5 mmHg difference at diagnosis, repeatable asymmetric
glaucomatous visual field loss on Humphrey visual perimetry
with mean deviation values > 2 SD. Exclusion criteria included
history of corneal disease, ocular inflammation, trauma, surgery or laser treatment. Glaucomatous damage was graded
according to the level of mean deviation values on Humphrey
visual perimeter (HVP): Mild (MD < -6 db), Moderate (MD <
-12 db), Severe (MD > -12).
Intervention or method of testing: Specular microscopy
was performed and CCT and ECD were calculated.
Main outcome measure: Mean CCT and ECD in the worse
and better eye in asymmetrical glaucoma subjects and in
controls.
Results: Sixty eight patients with asymmetrical POAG were
included. Mean CCT in the worse eye and better eye in glaucoma group was 0.504 ± 0.364 mm and 0.509 ± 0.343 mm
respectively. There was no significant difference (p = 0.426)
of mean CCT between the worse and better eye. Mean ECD
in the worse eye was slightly lower than the better eye;
2767.66 ± 292.51 and 2817.85 ± 248.33 respectively, but this
difference was not significant (p = 0.283). There was a pattern
of decreasing CCT in eyes with mild, moderate and severe
glaucomatous damage (0.516 ± 0.409, 0.514 ± 0.289 and
0.497 ± 0.367 respectively), but this difference was not significant (p = 0.175). There was also no difference in ECD in
eyes with mild, moderate and severe glaucomatous damage,
2934.00 ± 268.87, 2797.04 ± 261.88, 2715.53 ± 296.19
respectively, p = 0.078.
Conclusion: There is no influence of the CCT and ECD
between eyes within the same patient with asymmetrical
POAG. There CCT and ECD is also not influenced by glaucoma severity.
References:
1. Gagnon MM, Boisjoly HM, Brunetta I. Corneal endothelial
cell density in glaucoma. Cornea 1997; 16: 314-318. 2. Resh
H, Garhofer G, Fuchsjager G. Endothelial dysfunctions in
glaucoma. Acta Ophthalmol 2008; 5: 27. 3. Ollivier FJ, Brooks
DE, Komaromy AM. CCT and ECD measured by non contact
specular microscopy and pachymetry in Rhesus macaques
with laser-induced ocular hypertension. Experiment Eye
Research 2003; 79: 671-677. 4. Sullivan-Mee M, Halverson
KH, Qualls C. Clinical comparison of Pascal dynamic contour
Tonometry and Goldmann applanation tonometry in asymmetrical open-angle glaucoma. J Glaucoma 2007; 16:
694-699. 5. Sullivan-Mee M, Gentry JM, Qualls C. Relationship between asymmetrical CCT and glaucoma visual field
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loss within the same patient. Optom Vis Sci 2006; 83:
516-519.

2.3. Anatomical structures in glaucoma:
Sclera

P058 EVALUATION OF CENTRAL CORNEAL THICKNESS
(CCT) IN PATIENTS WITH PRIMARY OPEN-ANGLE GLAUCOMA (POAG) USING VISANTE AS-OCT AND ULTRASOUND PACHYMETRY
E. Pavlidou1, G. Kymionis2, D. Dardambounis3, K. Ioannakis4,
M. Tsilimparis2, V. Kozombolis3
1
Hospital of Alexandroupoli, XANTHI, Greece, 2VEIC, HERAKLION, Crete, Greece, 3Hospital of Alexandroupoli, ALEXANDROUPOLI, Greece

P059 IMBALANCE OF SERUM TH1/TH2 CYTOKINES IS
ASSOCIATED WITH OPTIC NEUROPATHY IN PRIMARY
OPEN-ANGLE GLAUCOMA
C. Zhang1, S.S. Zhang2, P. Huang1
1
Peking University Third Hospital, BEIJING, China, 2Department of Neural and Behavioral Science, Pennsylvania State
University, HERSHEY, PA 17033, USA

Purpose: To evaluate CCT in patients with POAG using
Visante AS-OCT and ultrasound pachymetry (Tomey
SP-100).
Material and method: Observational prospective study. CCT
in 30 patients with PAOG and in 30 healthy volunteers (control group) was measured with Visante AS-OCT and ultrasound pachymetry. Two measurements were obtained from
each participant the same day and the mean values were
evaluated.
Results: The mean age of POAG patients was 65 (50-80)
and in the control group 58 (30-70). The CCT in the control
group was 532 ± 36 measured with Visante and 542 ± 37.5
with ultrasound pachymerty. In the POAG group was 524 ±
38.1 and 533 ± 42 respectively. The mean values of measurements with both machines were compared with paired t-test,
t (25) = -6.87, p < 0.001 in POAG group and t (25) = -6.84,
p < 0.001) in the control group. The independent t-test did
not reveal serious differences neither with Visante in both
groups, t (50) = 0.79, p = 0.43, nor with pachymetry, t (50) =
0.79, p = 0.43. The Bland Altman analysis showed a percentage of disagreement 24.37% between both machines. We
also evaluated max and min values in each case.
Conclusions: The CCT in POAG patients was smaller measured with both machines. The values measured with Visante
AS-OCT were also smaller compared with those obtained
with the ultrasound pachymetry.
References:
1. Zhaoa PS, Wonga TY, Wonga W-L, et al. Comparison of
Central Corneal Thickness Measurements by Visante Anterior Segment Optical Coherence Tomography With Ultrasound Pachymetry. Am J Ophthalmol 2007; 143: 1047-1049.
2. Leung DY, Lam DK, Yeung BY, Lam DS. Comparison
between central corneal thickness measurements by ultrasound pachymetry and optical coherence tomography. Clin
Experiment Ophthalmol 2006; 34: 751-754. 3. Bechmann M,
Thiel MJ, Roesen B, Ullrich S, Ulbig MW, Ludwig K. Central
corneal thickness determined with optical coherence tomography in various types of glaucoma, Br J Ophthalmol 2000;
84: 1233-1237. 4. Kima HY, Budenz DL, Lee PS, Feuer WJ,
Barton K. Comparison of Central Corneal Thickness using
Anterior Segment Optical Coherence Tomography vs Ultrasound Pachymetry. Am J Ophthalmol 2008; 145: 228-232.
5. Fishman GR, Pons ME, Seedor JA, et al. Assessment of
central corneal thickness using optical coherence tomography, J Cataract Refract Surg 2005; 31: 707-711.

2.2. Anatomical structures in glaucoma:
Cornea
see P120, P129, P153, P275, P310, P347

Purpose: The aim of this study is to compare serum levels
of Th1 and Th2 cytokines between patients with open-angle
glaucoma and normal subjects with no glaucomatous eye
disease at distinct stages of glaucomatous neuropathy.
Design: Retrospective case-control study.
Participants: Thirty-two patients with primary open-angle
glaucoma (POAG) served as the glaucoma group and
26 normal individuals served as the control group.
Methods: Enzyme-linked immunosorbent assay (ELISA) was
used to assay for cytokines sIL-2R, IL-2, IL-4, IL-6, IL-12p40,
IL-12p70, IL-23, TNF-alpha, and IFN-gamma and mean concentrations of these cytokines were compared between
groups.
Main outcome measures: The visual fields of all 32 patients
in the glaucoma group were examined and divided into 2
groups according to their mean defect (MD) levels with MD
< 12dB or MD ≥ 12dB, with the latter defined as severe glaucomatous optic neuropathy. Statistical study comparing mean
cytokine levels for each group was performed.
Results: Patients with POAG exhibited a significant elevation
of IL-4 (p = 0.031) and a significant reduction of IL-6 (p =
0.024) compared to the control group, while no significant
differences in IL-4 and IL-6 levels was observed between the
MD ≥ 12dB and MD < 12dB groups. The level of IL-12p40
was significantly increased (p = 0.006) in patients with POAG
compared to controls, while there was no difference of IL12p70 between the two groups. The average levels of IL-23
were significantly reduced in the POAG patients (P = 0.024)
in both MD ≥ 12dB and MD < 12dB groups compared with
controls. A significant decrease in TNF-alpha levels was
found in the POAG group compared with the control group
(p = 0.024), while IFN-gamma levels were consistent between
the two populations. The levels of both IFN-gamma (p =
0.017) and TNF-alpha (p < 0.001) are significantly reduced
in the MD < 12dB POAG group compared with MD≥ 12dB in
the POAG group.
Conclusions: Elevation of Th2 predominant cytokines and
reduction of Th1 cytokines is associated with mild glaucomatous neuropathy, suggesting the possibility that abnormal
immune environments contribute to the glaucomatous neuropathy of POAG.
References:
1. Van Buskirk EM, Cioffi GA. Glaucomatous optic neuropathy. Am J Ophthalmol 1992; 113: 447-452. 2. Flammer J,
Orgül S, Costa VP, et al. The impact of ocular blood flow in
glaucoma. Prog Retin Eye Res 2002; 21: 359-393. 3. Hendrix
S, Nitsch R. The role of T helper cells in neuroprotection and
regeneration. J Neuroimmunol 2007; 184: 100-112. 4.
Yamashita T, Sawamoto K, Suzuki S, et al. Blockade of interleukin-6 signaling aggravates ischemic cerebral damage in
mice: possible involvement of Stat3 activation in the protec-
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tion of neurons. J Neurochem 2005; 94: 459-468. 5. Mount
MP, Lira A, Grimes D, et al. Involvement of interferon-gamma
in microglial-mediated loss of dopaminergic neurons. J Neurosci 2007; 27: 3328-3337. 6. Rosenberg PB. Clinical aspects
of inflammation in Alzheimer’s disease. Int Rev Psychiatry
2005; 17: 503-514. 7. Wax MB, Tezel G, Kawase K, Kitazawa
Y. Serum autoantibodies to heat shock proteins in glaucoma
patients from Japan and the United States. Ophthalmology
2001; 108: 296-302.
P060 CORNEAL HYSTERESIS AND BIOCHEMICAL
PARAMETERS OF SCLERAL TISSUE AT DIFFERENT
STAGES OF PRIMARY OPEN ANGLE GLAUCOMA
(POAG)
L.L. Arutunyan1, E.N. Iomdina1, N.Y. Ignatieva2, N.A. Danilov2,
L.A. Katargina1, O.A. Kiselyova1
1
Helmholtz Research Institute of Eye Diseases, MOSCOW,
Russian Federation, 2Moscow State University, MOSCOW,
Russian Federation
Purpose: To study corneal hysteresis, cross-linking level and
amino acid composition of the sclera of patients with various
stages of POAG.
Methods: Corneal hysteresis (CH) was measured in 238
patients (311 eyes) aged 40-84 (median age 67.4 yrs) at
various stages of compensated primary open-angle glaucoma (POAG) using Reichert Ocular Response Analyzer
(ORA). Besides, scleral samples obtained during sinus trabeculectomy combined with sclera trephination in the inferioexterior quadrant of 28 patients (28 eyes) with various stages
of POAG were studied using differential scanning calorimetry
(Mettler TA 4000 with DSC20 cell) and amino acid analyzer
(Hitachi-835, Japan).
Results: CH (mmHg) gradually decreased from 10.1 in the
initial glaucoma stage (I) to 9.1 in the developed (II) and 8.6
in the advanced (III) glaucoma stage. The decrease of this
clinical parameter is caused by structural and biochemical
damage of the corneoscleral coat. In stage I, endothermic
scleral collagen transition occurred at the median thermal
peak Tm = 60.3°C, while in stages II and III the median peaks
of scleral collagen melting emerge at higher temperatures:
Tm = 62.0°C and Tm = 64.5°C, respectively (p < 0,05). This
testifies to a significant increase of scleral cross-linking during glaucoma development, which means that biomechanical
properties of the sclera shift towards the decrease of elasticity and increase of stiffness. In stage I, the level of scleral
collagen was 45.9% of dry tissue weight, whereas in stage
II it was 50.8% and in III, 53.7%. These levels are significantly
higher than the norm, which was determined at 39% by F.
Keeley et al. In all scleral samples the GLY/ALA ratio was
2.74, while HYP/HYL ratio in stage I was lower than in stage
III (16,5 vs 20.7) due to low hydroxylysine content. This
implies that glaucomatous sclera contains collagen type I and
has practically no collagen types II and III (the same as in
healthy eyes).
Conclusions: Structural and biochemical disorders of glaucomatous sclera (increased collagen content and crosslinking) may cause clinical changes of biomechanical
parameters of corneoscleral shell of eyes with POAG. This
may be an important link of POAG pathogenesis requiring
special therapy.
References:
1. Sullivan-Mee M, Billingsley SC, Patel AD, et al. Ocular

Response Analyzer in subjects with and without glaucoma.
Optom Vis Sci 2008; 85: 463-470. 2. Ignatieva NYu, Lunin
VV, Averkiev SV, et al. Thermochimica Acta 2004; 422:
43-48. 3. Tsugita A, Scheffler J. Eur J Biochem 1982; 124:
585. 4. Keeley FW, Morin JD, Vesely S. Characterization of
collagen from normal human sclera. Exp Eye Res 1984; 39:
533-542. 5. Finkelstein GE, Trope PK, Basu SM, Hasany,
Hunter WS. Quantitative analysis of collagen content and
amino acids in trabecular meshwork. Br J Ophthalmol 1990;
74: 280-282.

2.4. Anatomical structures in glaucoma:
Anterior chamber angle
see also P077, P232 and P277
P061 CHANGES OF THE ANTERIOR CHAMBER ANGLE
AFTER LASER PERIPHERAL IRIDOTOMY ASSESSED BY
ANTERIOR SEGMENT OPTICAL COHERENCE TOMOGRAPHY
S.Y. Kang, K.S. Lee, D.Y. Kim, S.B. Park, K.R. Sung, M.S.
Kook
Asan Medical Center, SEOUL, South-Korea
Purpose: To evaluate change of the anterior chamber angle
(ACA) after laser peripheral iridotomy (LPI) using anterior
segment optical coherence tomography (AS-OCT).
Design: Cross-sectional study.
Participants: Forty-six eyes with primary angle closure
(PAC) without peripheral anterior synechiae or primary angle
closure suspect (PACS) diagnosed by gonioscopy.
Methods: Participants underwent LPI. AS-OCT imaging was
performed before and after LPI under standardized lighting
condition.
Main outcome measure: The presence of angle closure
defined as the contact between peripheral iris and angle wall
anterior to scleral spur was confirmed by AS-OCT imaging
before and after LPI. The increment of ACA parameters
(AOD500, ARA500, TISA500) defined as exceeding the measurement variability was also reported before and after LPI.
Angles in nasal and temporal quadrants were incorporated
for analysis.
Results: Overall, all three parameters, AOD500, ARA500,
TISA500 in nasal quadrant significantly changed before
(0.169 ± 0.104 mm, 0.092 ± 0.051 mm2, 0.068 ± 0.037 mm2)
and after LPI (0.296 ± 0.138 mm, 0.148 ± 0.075 mm2, 0.119
± 0.062 mm2, all p < 0.001). All three parameters also
revealed significant increment in temporal angle (all p <
0.001). However, in 22 eyes (47.8%), ACA of nasal quadrant
remained closed, while 16 eyes (34.8%) remained closed in
temporal quadrant after LPI. AOD500, ARA500 and TISA500
did not significantly change in 11 (24%), 12 (26%) and 9 eyes
(20%) of nasal angles, 7 (15%), 13 (28%) and 4 eyes (8.7%)
of temporal angles.
Conclusions: Overall, ACA parameters changed significantly after LPI determined by AS-OCT. However, ACA
remained closed in some PAC or PACS eyes despite LPI and
this result was also confirmed by quantitative analysis of ACA
parameters. Our findings suggest multiple causes other than
pupillay block may contribute to angle closure in PAC and
PACS eyes.
References
1. Lei K, Wang N, Wang L, et al. Morphological changes of
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the anterior segment after laser peripheral iridotomy in primary angle closure. Eye 2009; 23: 345-350. 2. Su DH, Friedman DS, See JL, et al. Degree of angle closure and extent
of peripheral anterior synechiae: an anterior segment OCT
study. Br J Ophthalmol 2008; 92: 103-107. 3. See JL, Chew
PT, Smith SD, et al. Changes in anterior segment morphology
in response to illumination and after laser iridotomy in Asian
eyes: an anterior segment OCT study. Br J Ophthalmol 2007;
91: 1485-1489. 4. Memarzadeh F, Li Y, Chopra V, Varma R,
et al. Anterior segment optical coherence tomography for
imaging the anterior chamber after laser peripheral iridotomy.
Am J Ophthalmol 2007; 143: 877-879. 5. Leung CK, Cheung
CY, Li H, et al. Dynamic analysis of dark-light changes of the
anterior chamber angle with anterior segment OCT. Invest
Ophthalmol Vis Sci 2007; 48: 4116-4122.
P062 LENS EXTRACTION AS A SECOND-LINE TREATMENT FOR PRIMARY ANGLE CLOSURE; A PILOT
STUDY
M. Nessim, W. Nolan
Birmingham & Midland Eye Centre, BIRMINGHAM, UK
Purpose: The aim of this study is to determine the effectiveness of lens extraction in the management of primary angle
closure (PAC) as a second line treatment following laser
peripheral iridotomy (LPI).
Methods: In this retrospective study, we examined case
notes of 8 patients who underwent lens extraction to control
intraocular pressure (IOP) (or alleviate symptoms due to
residual appositional angle closure) following a patent LPI.
Demographic data, visual acuity (VA), IOP at presentation
and at final visit, treatment, biometric measurements, and
complications are reported.
Results: Ten eyes of 8 patients had lens extraction following
PAC. There were 4 (50%) men, 4 (50%) women, mean age
was 66.6 years range (57-78). Presenting VA was ≥ 6/9 in 8
(80%) eyes, and ≥ 6/12 in 2 (20%). Surgery was performed
for 1 (10%) who had visual symptoms, 9 (90%) had uncontrolled IOP with residual PAC. Biometric measurements
showed mean axial length of 20.90 mm, mean lens thickness
5.13 mm, and mean anterior chamber depth 2.08. Preoperatively mean IOP was 19.8 mmHg range (10-53), with mean
number of medications of 2.8 ± SD 1.5. 2 (20%) eyes had
IOP > 21 mmHg pre operatively on treatment. Postoperatively
mean IOP was 15.5 mmHg range (10-17), 10 (100%) eyes
had < 21mmHg with or without treatment. There was a significant reduction of mean number of medications to 0.9 ±
SD 0.8 (P < 0.005). Four (40%) eyes did not need any medications postoperatively. Final VA at 12 months follow-up was
= 6/9 in 10 (100%) eyes. There was no significant complication reported in this study.
Conclusion: Lens extraction is a safe modality of treatment
for patients with PAC, when IOP is not well controlled post
LPI. In our pilot study all patients with relatively shorter axial
lengths maintained excellent central vision, and had no complications.
References:
1. Lam DS, Tham CC, Lai JS, Leung DY. Current approaches
to the management of acute primary angle closure. Curr Opin
Ophthalmol 2007; 18: 146-151. 2. Roberts TV, Francis IC,
Lertusumitkul S, Kappagoda MB, Coroneo MT. Primary phacoemulsification for uncontrolled angle-closure glaucoma. J
Cataract Refract Surg 2000; 26: 1012-1016. 3. Ge J, Guo Y,

Liu Y, Lin M, Zhuo Y, Chen B, Chen X. New management of
angle-closure glaucoma by phacoemulsification with foldable
posterior chamber intraocular lens implantation. Yan Ke Xue
Bao 2000; 16: 22-28. 4. Lai JS, Tham CC, Chan JC. The
clinical outcomes of cataract extraction by phacoemulsification in eyes with primary angle-closure glaucoma (PACG)
and co-existing cataract: a prospective case series. J Glaucoma 2006; 15: 47-52. 5. Ge J, Guo Y, Liu Y. Preliminary
clinical study on the management of angle-closure glaucoma
by phacoemulsification with foldable posterior chamber
intraocular lens implantation. Zhonghua Yan Ke Za Zhi 2001;
37: 355-358. 6. Teekhasaenee C, Ritch R. Combined phacoemulsification and goniosynechialysis for uncontrolled
chronic angle-closure glaucoma after acute angle-closure
glaucoma. Ophthalmology 1999; 106: 669-674; discussion
674-675. 7. Jacobi PC, Dietlein TS, Lke C, Engels B, Krieglstein GK. Primary phacoemulsification and intraocular lens
implantation for acute angle-closure glaucoma. Ophthalmology 2002; 109: 1597-1603.
P063 UNILATERAL ANGLE-CLOSURE GLAUCOMA
INDUCED BY PLATEAU IRIS AND ADIE’S TONIC PUPIL
– AN ANTERIOR SEGMENT (AS-OCT) ANALYSIS
S. Shareef, I. Subhan, D. Friedman
University of Rochester Eye Institute, ROCHESTER, USA
Purpose: Adie’s pupil is characterized by a dilated pupil from
post-ganglionic fiber sphincter damage. With plateau iris, a
tonic pupil can induce angle closure with intraocular pressure
(IOP) elevation by potentially blocking the trabecular meshwork. Utilizing the AS-OCT, we describe a rare unilateral
presentation of blurred vision, dilated pupil, IOP 37 and total
cup in an eye with Adie’s tonic pupil. We propose a mechanism for the unilateral angle closure.
Design: Pharmacologic constriction with 0.125% pilocarpine
OU to assess pupil and angle changes OU. Control: Contralateral eye with normal pupil.
Methods: AS-OCT angle was assessed pre- and 30 minutes
post administration of topical 0.125% pilocarpine OU as follows: 1) Four single plane images displaying angle structures
180 degrees apart (0/180, 45/225, 90/270, 135/315) measuring central anterior chamber depth, pupil size, and lens vaulting; 2) Eight high resolution images for each angle noted,
including angle opening distance (AOD) at 500 and 750
microns from scleral spur (SS) and SS angle.
Main outcome measure: AS-OCT demonstration of angle
opening in Adie’s pupil with constriction.
Results: Pre-drop AS-OCT imaging in Adie’s pupil eye: flat
iris plane, peripheral iris roll, anteriorly positioned ciliary processes. Peripheral iris was apposed at level of Schwalbe’s
line (SL). Most noticeable changes occurred in pupil size
(pre-drop range: 4.29-5.08 mm vs post-drop range: 3.40-3.93
mm) with 18.1%, 17.6%, 25.4% and 25.4% constriction for
each of four single planes noted above respectively. Minimal
slit like SS angle opening accompanied pupil constriction. In
control eye, uninvolved pupil did not respond to dilute pilocarpine.
Conclusion: With plateau iris, the extent of anterior iris displacement into the anterior chamber determines the level at
which angle structures become occluded with pupillary dilation and IOP rise. Complete occlusion at SL accounts for IOP
elevation. Non-uniform pupil constriction after pilocarpine
reflects asymmetric sphincter denervation in Adie’s tonic
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pupil. SS Angle opening with pupil constriction < 4 mm suggests that the large tonic pupil primarily precipitated angle
closure in an otherwise narrow but open angle. With unilateral
mydriasis, AS-OCT imaging allows quantification of Adie’s
tonic pupil pre and post-pilocarpine administration demonstrating extent of angle closure and defining a mechanism of
IOP elevation in vivo, appositional closure. Anatomic assessment using a non-invasive technique such as the AS-OCT
can help clinicians identify patients at high risk’ for IOP elevation with tonic dilated pupils and anatomically narrow angles,
enabling prompt intervention to prevent onset and/or progression of glaucoma.
References:
1. Ooi KG, et al. Bilateral sub-acute angle-closure glaucoma
in association with tonic pupils post-coronary artery bypass
graft. Clin Experiment Ophthalmol 2004; 32: 538-539. 2.
Kawana K, et al. A Case of Angle Closure Glaucoma Caused
by Plateau Iris and Adie’s Pupil. Am J Ophthalmol 2003; 135;
717-178. 3. Leibovitch I, Kurtz S, Almog Y. Adie’s Tonic PupilInduced Angle-Closure Glaucoma. Ophthalmologica 2002;
216; 71. 4. Patel KH, et al. Incidence of acute angle-closure
glaucoma after pharmacologic mydriasis. Am J Ophthalmol
1995; 120: 709-711. 5. Ritch R, Lowe RCh. In: Ritch R, et al.
(eds.) Angle-Closure Glaucoma: Clinical Trials in The Glaucomas – Clinical Science (Vol. II, 2nd ed.). St. Louis: MosbyYear Book, Inc. 1996, pp. 827-829.

gold standard of clinical gonioscopy, appears to have very
good sensitivity and specificity with respect to identifying
angles at risk for occlusion. We report the use of RetCam
photogoniography as a potentially useful tool in detecting
occludable angles.
References:
1. Shaffer RN, Schwartz A. Gonioscopy. Surv Ophthalmol
1957; 2: 389-409. 2. Coleman AL, Yu F, Evans SJ. Use of
Gonioscopy in Medicare Beneficiaries before Glaucoma Surgery J Glaucoma 2006; 15: 486-493. 3. Spaeth GL. The normal development of the human anterior chamber angle: a
new system of descriptive grading. Trans Ophthalmol Soc
UK 1971; 91: 709-739. 4. Scheie HG. Width and pigmentation
of the angle of the anterior chamber: a system of grading by
gonioscopy. Arch Ophthalmol 1957; 4: 509-513. 5. Riley SF,
Nairn JP, Maestre FA, Smith TJ. Analysis of the anterior
chamber angle by gonioscopy and by ultrasound biomicroscopy. Int Ophthalmol Clin 1994; 34: 271-282.

P064 USE OF RETCAM GONIOGRAPHY IN DETECTION
OF OCCLUDABLE IRIDOCORNEAL ANGLES
A. Naqi, I.I.K. Ahmed
University of Toronto, MISSISSAUGA, ON, Canada

Purpose: To study the influence of axial length, anterior
chamber depth and lens thickness on gonioscopically determined mean angle width in a population based study.
Design: Population-based cross-sectional study.
Participants: One thousand eight hundred and forty four of
7774 subjects from the Chennai Glaucoma Study were
included
Methods: All subjects had undergone a comprehensive eye
examination that included grading of angle width using the
modified Shaffer grading system. They also went ultrasound
A Scan measurements of axial length, anterior chamber
depth and lens thickness. Mean angle width for each eye was
derived from gonioscopic grades recorded . Only the right
eye was used for analysis.
Main outcome measure: Co-efficient of determination for
tested variables.
Results: Axial length (r = 0359, p < 0.0001),anterior chamber
depth (r = 0.612, p < 0.0001), lens position (r= 0.526,
p < 0.0001) and relative lens position (r = 0.397, p < 0.0001)
were significantly correlated with mean angle grade. On linear regression the best model consisted of axial length and
anterior chamber depth provided (r2 = 0.385, p < 0.0001).
Addition of lens thickness, lens position or relative lens position only marginally improved predictive ability (r2 = 0.386).
Conclusion: Central anterior chamber depth was the strongest predictor of mean gonioscopic angle width.
References:
1. George R, Paul PG, Baskaran M, Ramesh SV, Raju P,
Arvind H, McCarty C, Vijaya L. Ocular biometry in occludable
angles and angle-closure glaucoma: a population-based survey. Br J Ophthalmol 2003; 87: 399-402. 2. Saxena S, Agrawal PK, Pratap VB, et al. Anterior chamber depth and lens
thickness in primary angle-closure glaucoma: a case-control
study. Indian J Ophthalmol 1993; 41: 71-3. 3. Sihota R, Gupta
V, Agarwal HC, et al. Comparison of symptomatic and
asymptomatic, chronic, primary angle-closure glaucoma,

Purpose: This study compares the RetCam Shuttle with the
current gold standard of clinical gonioscopy for the detection
of occludable iridocorneal angles. The objective of this study
is to determine the sensitivity and specificity of RetCam
goniography in detecting occludable angles.
Design: Institutional Review Board approval was obtained
for this study. Subjects accepting to participate underwent
clinical gonioscopic evaluation using the Shaffer grading system. Occludable angles were taken as any angle graded from
0-2. All clinical gonioscopic examinations were performed by
the principal investigator. RetCam angle goniography was
performed subsequently. All measurements were performed
independently in a masked fashion. RetCam images were
taken in a dimly lit room with the patient in a semi-recumbent
position. Nasal and temporal quadrants of each participating
eye were included in the study. RetCam goniography images
were graded in a masked fashion by the principal investigator using the same parameters used for clinical gonioscopy.
Participants: All participants were recruited from the private
practice of the principal investigator, Participants were invited
to the study at the time of their visit with principal investigator.
Results: One hundred nineteen eyes of 59 patients were
enrolled in this study. Mean age of the participants was 62.0
years. RetCam goniography was found to have a sensitivity
of 93.9% and a specificity of 92.5% for detecting narrow
angles at risk of occlusion. The area under receiver operating
characteristics for detection was 0.928.
Conclusion: The RetCam is able to provide color photo
documentation of the angle, which, when compared to the

P065 INFLUENCE OF OCULAR BIOMETRIC PARAMETERS ON MEAN ANGLE WIDTH IN A POPULATIONBASED STUDY
R.J. George, S. Ramesh, H. Arvind, M. Baskaran, P. Raju,
L. Vijaya
Medical Research Foundation, Sankara Nethralaya,
CHENNAI, India
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open-angle glaucoma, and controls. J Glaucoma 2000; 9:
208-213. 4. Panek WC, Christensen RE, Lee DA, et al. Biometric variables in patients with occludable anterior chamber
angles. Am J Ophthalmol 1990; 110: 185-188. 5. Arvind H,
Paul PG, Raju P, Baskaran M, George R, Balu S, Sripriya S,
Ramesh SV, Mukesh BN, Vijaya L, Kumaramanickavel G,
McCarty C. Methods and design of the Chennai Glaucoma
Study. Ophthalmic Epidemiol 2003; 10: 337-348.
P066 A LONGITUDINAL STUDY OF ANTERIOR CHAMBER DEPTH AND ANGLE OPENING IN GLAUCOMA
PATIENTS USING SCANNING PERIPHERAL ANTERIOR
CHAMBER DEPTH ANALYZER
K. Ishijima1, Z. Pan2, T. Furuya2, T. Tsumura2, K. Kashiwagi2
1
Kofu Municipal Hospital, KOFU, Japan, 2University of Yamanashi, Faculty of Medicine, CHUO, Japan
Purpose: The aims of this study are to investigate the longitudinal change of the anterior chamber configuration and the
associated factors of patient with primary open angle glaucoma (POAG) and normal tension glaucoma (NTG) using
scanning peripheral anterior chamber depth analyzer
(SPAC).
Design: Observational cohort study.
Participants: Participants of this study were patients with
POAG or NTG who periodically examined their anterior
chamber configuration using SPAC from March 2003 until
June 2008 at University of Yamanashi Hospital. Patients
were excluded from this study in the following cases: history
of laser or incisional surgery, difficulty to evaluate their anterior chamber configuration, other ocular diseases that may
affect visual field or visual acuity, receiving pilocarpine eyedrops. One hundred and fifty-seven eyes of 157 patients (66
males and 91 females) were included in this study.
Methods: Ophthalmologic examinations were periodically
performed, including intraocular pressure (IOP) measurement, gonioscopy, automated static perimetry, refractive
error test, and visual acuity measurement in addition to SPAC
measurement. SPAC evaluated anterior chamber depth
(ACD) by numeric grades from grade1 to grade 12, and anterior chamber angle (ACA) using most peripheral three or four
ACD values (ACAα3 and ACAα4). Change in ACD and ACA,
and their associated factors were investigated. The relation
between anterior chamber configuration and treatment condition of glaucoma were also analyzed.
Main outcome measures: The ACD grade was significantly
decreased from 7.2 ± 2.3 to 6.5 ± 2.1 (p < 0.001). The ACAα3
and ACAα4 were also significantly decreased from 34.2 ±
12.6 degree to 28.1 ± 10.3 degree (p < 0.0001) and 29.3 ±
10.5 degree to 27.6 ± 8.8 degree (p < 0.05), respectively.
The change in the anterior chamber configuration was more
emphasized at the peripheral region than the central region.
Shallowness of ACD was significantly correlated positively
to the female sex, greater ACD at the baseline, and tended
to associate with age. Narrowness of ACA was significantly
correlated to refractive error, greater ACA at the baseline,
decrease in corrected visual acuity. Patient having shallower
ACD showed much more rapid deterioration of their visual
fields defect and greater increase in number of anti-glaucoma
eyedrops compared with those with deeper ACD. There were
no significant differences between POAG and NTG.
Conclusions: This study clarified time-dependent change in
the anterior chamber configuration and some associated factors in patients with POAG and NTG. The anterior chamber

configuration may influent glaucoma progression even in
eyes with open angle.
References:
1. Friedman DS, He M. Anterior chamber angle assessment
techniques. Surv Ophthalmol 2008; 53: 250-273. 2. He M,
Huang W, Zheng Y, et al. Anterior chamber depth in elderly
Chinese: the Liwan eye study. Ophthalmology 2008; 115:
1286-1290. 3. Xu L, Cao WF, Wang YX, et al. Anterior chamber depth and chamber angle and their associations with
ocular and general parameters: the Beijing Eye Study. Am J
Ophthalmol 2008; 145: 929-936. 4. Kashiwagi K, Shinbayashi
E, Tsukahara S. Development of a fully automated peripheral
anterior chamber depth analyzer and evaluation of its accuracy. J Glaucoma 2006; 15: 388-393. 5. Kashiwagi K, Kashiwagi F, Toda Y, Osada K, Tsumura T, Tsukahara S. A newly
developed peripheral anterior chamber depth analysis system: principle, accuracy, and reproducibility. Br J Ophthalmol
2004; 88: 1030-1035.

2.5.1. Anatomical structures in glaucoma:
Meshwork: Trabecular meshwork
P067 TRABECULAR PART OF UVEOSCLERAL OUTFLOW
A. Zolotaryov, E. Karlova, G. Nikolayeva
Samara Regional Ophthalmic Hospital, SAMARA, Russian
Federation
Purpose: To specify the anterior chamber source of uveoscleral outflow pathway.
Methods: We performed perfusion of human cadaver eyes
with India ink suspension through clear corneal tunnel.
Lamellar scleral dissection revealed the ciliary muscle surface. We observed the character and volume of suprachoroidal fluid in different pressure conditions. After formaldehyde
fixation we performed further dissection of trabecular meshwork and ciliary muscle with subsequent preparation of flat
specimens of different layers of trabecular meshwork. Histological sections were prepared for light microscopy.
Results: Unexpectedly voluminous flow of India inc-stained
fluid was observed after the ciliary muscle exposure. No unintended damage of the anterior chamber structures or choroid
(the possible cause of the outflow observed) was found. Histological research revealed numerous ink particles in the
trabecular meshwork and between the ciliary muscle bundles.
The ink particles go from the anterior chamber to the
Schlemm’s canal and particularly retain at the scleral spur.
The main stream goes along the trabecular beams, bypass
the scleral spur and flows into the ciliary muscle. Most of the
trabecular shapes appears to continue directly into the ciliary
muscle bundles. No inc particles were found in other structures of anterior chamber.
Conclusion: Aqueous drainage from the anterior chamber
appears to be entirely trabecular with two components: transtrabecular (usually considered as the conventional or trabecular outflow) and para-trabecular (‘uveoscleral’ outflow).
Sufficient pathway for uveoscleral outflow may be represented by inter-trabecular slits continued directly into the
spaces between the ciliary muscle bundles. The other structures of the anterior segment of the eye appear to play no
substantial role in the aqueous outflow.
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P068 THE MORPHOLOGY AND TOPOGRAPHY OF TRABECULAR MESHWORK LAYERS
A. Zolotaryov, E. Karlova, G. Nikolayeva
Samara Regional Ophthalmic Hospital, SAMARA, Russian
Federation
Purpose: To specify the multilayer structure of trabecular
meshwork and to reveal topographical relationship of different trabecular layers with surrounding structures.
Methods: We performed dissection of trabecular meshwork
and ciliary muscle with subsequent preparation of flat specimens of different layers of trabecular meshwork as well as
histological sections for light microscopy.
Results: Human trabecular meshwork was found consisting
of 4 definite layers. These layers differ from each other both
in structure and connections. Only the 1st (external) layer
can be considered as corneoscleral. The 2nd layer contains
the scleral spur and merges with the meridional part of ciliary
muscle. The 3rd layer extends into the radial portion of the
ciliary muscle. The 4th layer extends from Schwalbe`s ring
to iris root. The slits between trabecular shits within the 3rd
layer continue into the spaces between the ciliary muscle
bundles of radial portion.
Conclusion: Most of the trabeculae appears to continue
directly into the ciliary muscle bundles, and therefore, should
be considered as the uveal ones. As the uveal trabeculae
continue directly into the clilary muscle bundles, the intertrabecular slits naturally continue directly into the spaces
between the bundles of ciliary muscle. These slits may represent sufficient pathway for uveoscleral outflow.

2.6. Anatomical structures in glaucoma:
Aqueous humor dynamics, production,
composition.
see P370

2.6.2.2. Anatomical structures in glaucoma: Aqueous humor dynamics, production, composition: Outflow: Uveoscleral
P069 AQUEOUS HUMOR DYNAMICS AT ONE VERSUS
SIX WEEKS OF TREATMENT WITH TIMOLOL OR
LATANOPROST IN PATIENTS WITH OCULAR HYPERTENSION
C.B. Toris, S. Fan, T.V. Johnson, G. Zhan, C.B. Camras
University of Nebraska Medical Center, OMAHA, USA
Objectives: This study examines differences in aqueous
humor dynamics between one week and six weeks of treatment with latanoprost and timolol.
Design: Prospective, double-masked, crossover, interventional, six-visit study.
Participants: Thirty participants with a diagnosis of bilateral
ocular hypertension. Intervention or methods or testing: Measurements were made of IOP by pneumatonometry, aqueous
flow and outflow facility by fluorophotometry, episcleral
venous pressure by venomanometry and uveoscleral outflow
by mathematical calculation. Measurements were collected
at baseline and at 1 and 6 weeks of treatment with timolol
0.5% twice daily or latanoprost 0.005% once daily in the evening.

Main outcome measure: One and 6 weeks of treatment
were compared with the appropriate baseline and the two
drugs were compared at each respective visit
Results: Both drugs significantly (p < 0.001) reduced IOP at
1 and 6 weeks of treatment. Timolol reduced aqueous flow
by 27% at week 1 (p < 0.001) and 16% at week 6 (p < 0.007).
Latanoprost increased uveoscleral outflow at each visit (p <
0.05). Neither drug had consistent effects on outflow facility
compared to baseline, nor showed a change in aqueous
humor dynamics at week 6 compared to week 1. Timolol
showed no change in IOP efficacy over time but latanoprost
showed a 1 mmHg increase in IOP (p = 0.04) at week 6
compared to week 1.
Conclusions: Timolol and latanoprost reduce IOP by different mechanisms. Timolol reduces aqueous flow whereas
latanoprost increases uveoscleral outflow. Significant differences in mechanisms at 1 versus 6 weeks of treatment were
not demonstrated. Consistent outflow facility effects were not
detected.
References:
1. Coakes RL, Brubaker RF. The mechanism of timolol in
lowering intraocular pressure. In the normal eye. Arch Ophthalmol 1978; 96: 2045-2048. 2. Dinslage S, Hueber A,
Diestelhorst M, Krieglstein GK. The influence of Latanoprost
0.005% on aqueous humor flow and outflow facility in glaucoma patients: a double-masked placebo-controlled clinical
study. Graefes Arch. Clin. Exp. Ophthalmol 2004; 242:
654-660. 3. Lim KS, Nau CB, O’Byrne MM, Hodge DO, Toris
CB, McLaren JW, Johnson DH. Mechanism of action of
bimatoprost, latanoprost, and travoprost in healthy subjects.
A crossover study. Ophthalmology 2008; 115: 790-795. 4.
Lindén C, Alm A. Effects on intraocular pressure and aqueous flow of various dose regimens of latanoprost in human
eyes. Acta Ophthalmol 1997; 75: 412-415. 5. Toris CB, Camras CB, Yablonski ME. Effects of PhXA41, a new prostaglandin F2αanalog, on aqueous humor dynamics in human eyes.
Ophthalmology 1993; 100, 1297-304. 6. Toris CB, Zhan G-L,
Zhao J, Camras CB, Yablonski ME. Potential mechanism for
the additivity of pilocarpine and latanoprost. Am J Ophthalmol
2001; 131, 722-728. 7. Yablonski ME, Zimmerman TJ, Waltman SR, Becker B. A fluorophotometric study of the effect of
topical timolol on aqueous humor dynamics. Exp Eye Res
1978; 27: 135-142. 8. Ziai N, Dolan JW, Kacere RD, Brubaker
RF. The effects on aqueous dynamics of PhXA41, a new
prostaglandin F2αanalogue, after topical application in normal and ocular hypertensive human eyes. Arch Ophthalmol
1993; 111: 1351-1358. 9. Zimmerman TJ, Harbin R, Pett M,
Kaufman HE. Timolol and facility of outflow. Invest Ophthalmol Vis Sci 1977; 16: 623-624.

2.7. Anatomical structures in glaucoma:
Episcleral veins and venous pressure
P070 RETINAL GANGLION CELL APOPTOSIS INDUCED
BY ENDOPLASMIC RETICULUM STRESS IN CHRONIC
GLAUCOMA MODEL
C.K. Park, N.Y. Lee, J.I. Moon, M.D. Ahn, N.H. Baek
Kangnam St. Mary’s Hospital, College of Medicine, The
Catholic University of Ko, SEOUL, South-Korea
Purpose: To investigate the correlation and associated pathways of apoptosis by ER stress in chronic ocular hyperten-
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sive state, one of retinal ganglion cell death mechanisms
using experimental glaucoma rat model.
Methods: Glaucoma was induced in adult male SpragueDawley rats by cauterizing three episcleral veins. Quantification of retinal ganglion cells and TUNEL-stained cells were
observed microscopically. IOP and protein expression of Bip,
phosphorylated form of PKR (p-PERK), eukaryotic initiation
factor 2 (eIFα2), phosphorylated eukaryotic initiation factor
2 (P-eIFα2), C/EBP-homologous protein (CHOP) were evaluated at 1, 2, 4, and 8 weeks after injury. Retinal expression
of p-PERK and CHOP were assessed using immunohistochemistry.
Results: IOP was chronically elevated in cauterized eyes for
the 8 week experimental period, however, it was not elevated
in contralateral control eyes. Average number of RGCs was
significantly decreased and TUNEL positive cells were
detected at the ganglion cell layer. In western blotting, Bip,
p-PERK, and CHOP were significantly expressed at 1 week
or 2 weeks and persisted throughout the 8 weeks observation
period. p-eIF2α began to increased at 1 week, sustained
throughout the 4 weeks, and mildly decreased at 8 weeks.
In cauterized eyes, p-PERK and CHOP immunoreactivity
were strongly observed in ganglion cells in immunohistochemistry at 8 weeks after IOP elevation.
Conclusions: In experimental chronic glaucoma model, ER
stress is involved in retinal ganglion cell death and PERK-peIF2α-CHOP pathway play a role in RGC apoptosis associated with ER stress. These might be a good therapeutic
target to protect the RGC from ER stress injury in glaucoma.
References:
1. Garcia-Valenzuela E, Shareef S, Walsh J, Sharma SC.
Programmed cell death of retinal ganglion cells during experimental glaucoma. Exp Eye Res 1995; 61: 33-44. 2. Sawada
A, Neufeld AH. Confirmation of the rat model of chronic, moderately elevated intraocular pressure. Exp Eye Res 1999; 69:
525-531. 3. Tajiri S, Oyadomari S, Yano S, et al. Ischemiainduced neuronal cell death is mediated by the endoplasmic
reticulum stress pathway involving CHOP. Cell Death Differ
2004; 11: 403-415. 4. Awai M, Koga T, Inomata Y, et al.
NMDA-induced retinal injury is mediated by an endoplasmic
reticulum stress-related protein, CHOP/GADD153. J Neurochem 2006; 96: 43-52. 5. Harding HP, Zhang Y, Bertolotti A,
Zeng H, Ron D. Perk is essential for translational regulation
and cell survival during the unfolded protein response. Mol
Cell 2000; 5: 897-904. 6. Oyadomari S, Mori M. Roles of
CHOP/GADD153 in endoplasmic reticulum stress. Cell Death
Differ 2004; 11: 381-389.

Design: CCTs by ultrasound pachymetry among 239 glaucoma patients and analyzed by iris color and compared participants: 239 glaucoma patients.
Methods: CCTs were measured by ultrasound pachymetyry
among 239 glaucoma patients. The patients were classified
by the color of the iris: blue (B), green (G), hazel (H), light
(L), medium (M) and dark brown (D) categories. The comparisons of CCTs were made between blue & dark brown,
light brown and hazel, BGH and LMD iris patients. CCTS >
600 um were identified among all groups (BGD LMD) Comparisons were made between blue and dark brown, BGH vs
LMD irides, H vs L irides and > 600 um frequency compared
among blue vs dark brown and BGH vs LMD groups.
Main outcome measure: CCT vs iris color.
Results: The blue, greenand hazel irides patients as a group
CCTs were 570 ± 41um OD & 572 ± 41 um OS & LMD brown
irides 545 ± 38 um OD and 547 ± 39 um OS (P < 0.01). Blue
irides 582 ± 42 um OD & 589 ± 43 um OS dark brown irides
group 532 ± 32 um OD & 539 ± 33 um OS (P < 0.01) hazel
irides 570 ± 38 um OD & 565 ± 37 um OS vs light brown 558
± 37 um OD & 560 ± 41 um OS (P > 0.5) . CCTs > 600 um
were blue 39% vs dark brown 2.9%
(P < 0.01) showing extreme high frequency among blue irides
patients. Between BGH vs LMD irides CCTs > 600 um were
23% OD & 19% OS vs 0.7% OD & 0.8% OS showing higher
frequency among BGH group (P < 0.01) Among the BGH
groups blue vs green/hazel irides 582 ± 42 OD & 589 ± 43
um OS vs 559 ± 36 um OD & 557 ± 33 um OS (P = 0.05 OD
& P < 0.01 OS) light brown vs medium & dark brown irides
Pts 558 ± 37 um OD & 560 ± 41 um OS vs 540 ± 38 um OD
and 542 ± 38 um OS (P < 0.01 OD & P < 0.05 OS) thinner
corneas in dark brown patients.
Conclusions: Blue irides patients show thick corneas more
frequently and significantly thicker than brown irides patients,
while hazel & light brown irides patients were close to very
similar CCTs. Among all colors blue, hazel, green, light,
medium and dark brown patients thickest average CCTs in
blue irides and thinnest among dark brown irides.
References:
1. Ehlers N. Acta Ophthalmol 1970; 48: 1107-1112. 2. Alsbirk
PH. Acta Ophthalmol (Suppl) 1978; 56: 95-104. 3. Brandt JD,
et al. Arch Ophthalmol 2001; 108: 1779-1788. 4. Semmes L,
et al. Optom Vis Sc 2006; 83: 512-515. 5. Pisipati S, et al.
Asia ARVO Manual 2009; 215: 5.

2.8. Anatomical structures in glaucoma:
Iris

P072 THE ROLES OF PAROXETINE AND CORTICOSTERONE ON ADULT MAMMALIAN RETINAL CILIARY BODY
CELL PROLIFERATION
H. Wang, B.W.M. Lau, N. Wang, K.-F. So
Beijing TongRen Hospital, BEIJING, China

P071 IRIS COLOR AND CENTRAL CORNEAL THICKNESS
ASSOCIATION IN GLAUCOMA. DOES BLUE IRIS PORTEND THICK CORNEA ?
S.R. Sonty1, S. Pisipati2, A. Ahmad2
1
UIC Eye Center, FLOSSMOOR, USA, 2Midwest Eye Center
SC, CALUMET CITY, USA
Purpose: To evaluate the association of iris color to the central corneal thickness (CCT) and compare patients’ blue and
brown irides to corneal thicknesses among green, hazel, light
& medium brown iris patients.

2.9. Anatomical structures in glaucoma:
Ciliary body

Objective: The neurogenesis in retina of adult mammals is
generally abolished, and this renders the retina lack of regenerative capacity. Despite this, there is a small population of
nestin-positive cells in the ciliary epithelium which retains
neurogenic potential. The present study aims at investigating
the effect of two drugs, corticosterone and paroxetine (a
selective serotonin reuptake inhibitor used as antidepressant)
on the cell proliferation of the ciliary body.
Methods: Adult Sprague-Dawley rats were given vehicle,
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corticosterone, paroxetine, or both corticosterone and paroxetine treatment for 14 days. Cell proliferation in the ciliary
body was quantified using BrdU immunohistochemistry. Colabelling of BrdU and stem cell marker was used to phenotype the BrdU immunoreactive cells.
Results: Corticosterone treatment suppressed while paroxetine treatment increased the cell proliferation of the ciliary
body. Co-labelling with cell markers revealed that the BrdU
positive cells also showed nestin expression but not GFAP.
Conclusion: The results illustrates that proliferation of retinal
progenitor cells situated in ciliary body are subjected to regulation by SSRI and corticosteroid, which is similar to our
previous findings in neurogenic regions in CNS. Paroxetine
treatment could reverse the suppressive effect of corticosterone on ciliary body cell proliferation. This provides information for future investigation of retinal stem cell biology and
potential treatment of glaucoma and other retinal degenerative diseases.
References:
1. Abdouh M, Bernier G. In vivo reactivation of a quiescent
cell population located in the ocular ciliary body of adult mammals. Exp Eye Res 2006; 83: 153-164. 2. Ahmad I, Das AV,
James J, Bhattacharya S, Zhao X. Neural stem cells in the
mammalian eye: types and regulation. Semin Cell Dev Biol
2004; 15: 53-62. 3. Coca-Prados M, Escribano J. New perspectives in aqueous humor secretion and in glaucoma: the
ciliary body as a multifunctional neuroendocrine gland. Prog
Retin Eye Res 2007; 26: 239-262. 4. Lau WM, Qiu G, Helmeste DM, Lee TM, Tang SW, So KF. Corticosteroid decreases
subventricular zone cell proliferation, which could be reversed
by paroxetine. Restor Neurol Neurosci 2007; 25: 17-23. 5.
Nickerson PE, Emsley JG, Myers T, Clarke DB. Proliferation
and expression of progenitor and mature retinal phenotypes
in the adult mammalian ciliary body after retinal ganglion cell
injury. Invest Ophthalmol Vis Sci 2007; 48: 5266-5275.

pain perception and preservation of visual acuity. With 5
patients an enucleation was performed because of the intolerable conditions of the eye (pain, malformations, atrophy
and cosmetic reasons).
Main outcome: We proved in both groups steady decrease
of IOP, improvement in pain perception and reduction of
extensive farmacotherapy.
Conclusions: By using stereotactic radiosurgical cyclodestruction with the Leksell gamma knife one can achieve
reduction of pain, IOP and excessive pharmacotherapy in
secondary painful glaucoma and we proved these results in
the mid-term period.
References:
1. Antico J, Crovetto L, Tenca E, et al. Initial experience with
gamma knife surgery for endocrine ophthalmopathy. J Neurosurg 2005; 102: 273-275. 2. Carvounis PE, Katz B. Gamma
knife radiosurgery in neuro-ophthalmology. Curr Opin Ophthal 2003; 14: 317-324. 3. Flank C, Wigand W. Intraocular
pressure after cyclophotocoagulation with the diode laser.
Ophthalmology 2004; 101: 263-267. 4. Gordon KB, Char DH,
Sagerman R. Late effects of radiation on the eye and ocular
adnexa. J Radiation Oncology Biol Phys 1995; 31: 1123-1139.
5. Vladyka V, Liscak R, Subrt O, et al. Initial experience with
gamma knife radiosurgery for advanced glaucoma. J Neurosurg 2000; 93: 180-181. 6. Pilbauer J, Hejdukova I, Nemec
P, et al. Treatment of advanced glaucoma using Leksell
Gamma Knife (LGK) – a pilot study. J Radiosurg 2000; 3:
155-158. 7. Pilbauer J, Hejdukova I, Pasta J, et al. Our experience with treatment some of vascular affections by Leksell
Gamma Knife. Czech and Slowak Ophthalmology 1998; 54:
235-241. 8. Vyborny P, Novacek L, Pasta J, Sebesta P, Vladyka V, Liscak R. Secondary Glaucoma Treatment by Means
of Leksell Gamma Knife. Czech and Slowak Ophthalmology
2007; 63: 47-54.

P073 THE TREATMENT OF SECONDARY GLAUCOMA
WITH THE USE OF LEKSELL GAMMA KNIFE AND A
COMPARISON OF SHORT-TERM AND MID-TERM
RESULTS
L. Novacek
Eye Clinic of the First Medical Faculty of Charles University,
PRAGUE 6, Czech Republic

2.10. Anatomical structures in glaucoma:
Lens

Objective: The target of this study was to compare the 2-year
results with the 5-year results of patients treated for secondary glaucoma by use of Leksell gamma knife (LGK), using
the same parameters. In short-term results a reduction of
subjective difficulties of patients suffering this painful and
treatment-resistant condition by using mini-invasive stereotactic neurosurgical procedure has been already proved.
Design: We compared a first group of 94 patients (short term
observation) with a second group of 58 patients (middle-term
observation).
Participants and controls: Patients suffered from a painful
advanced stage of secondary glaucoma.
Methods: We used 4 isocenters (8-mm collimators) overlapping the ciliarly body with plugs sparing the lens and cornea.
D max 40 Gy, D margin 20 Gy for blind eyes and D max 30Gy
and D margin 15Gy on 50% therapeutic isodose for partially
preserved vision was applied.
Results: All of the studied parameters showed significant
improvement in both groups during the observation period:
intraocular pressure (IOP), the level of antiglaucoma therapy,

P074 RELATIVE POSITION OF ANTERIOR LENS SURFACE AND ITS CONTRIBUTION ON NARROW ANGLE IN
ADULT CHINESE EYES
M. He, Y. Zeng, D. Wang, W. Huang, Y. Jiang
Zhongshan Ophthalmic Center, GUANGZHOU, China
Purpose: To investigate the relative position of the anterior
lens surface (RPALS) with the angle opening distance (AOD)
and iris curvature (IC) in adult Chinese.
Design: Population-based study.
Participants: Eight hundred forty adults aged 35 years and
over were recruited from a population-based study conducted
in urban Chinese.
Methods: ASOCT and custom software was used to quantify
the anterior chamber parameters.
Main outcome measures: AOD was measured at the location 500 um anterior to scleral spur; IC was determined by
firstly creating a line from the most peripheral to the most
central point of the iris and then measured as the maximal
distance to the posterior border of the iris on the direction
that perpendicular to the line that was drawn initially. The
RPALS was estimated as the maximal distance of the anterior lens surface to the line connecting the scleral spurs at
both sides on the optic axis, RPALS < 0 suggested that the
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lens surface was posterior to scleral spur plane whereas
RPALS > 0 suggested anterior to scleral spur plane.
Results: In multiple linear regression model, the lens surface
was 11 um more anterior and iris curvature increased 5 um
per year of age, both these two measurements were greater
(68 um more anterior for lens surface and 20 um increase for
IC) in females. AOD decreased with age (6 um/age) and
narrower (27 um) in females. Lowess curve suggested that
the association of AOD and RPALS was not linear – with a
break-point when the lens surface was 500 um anterior to
scleral spur plane: AOD decreased 7 um for every 10 um
anterior movement of lens surface and 57% of the AOD variance was explained by RPALS changes when RPALS < +500
um, while this association was 1 um for every 10 um and only
5% of the AOD variance was explained by RPALS if RPALS
7 +500 um. Similarly, the iris curvature increased 4 um for
each 10 um anterior movement of the lens and 44% of the
iris curvature variance was explained by lens surface when
RPALS < +500 um, whereas, there was no association of the
iris curvature and lens surface location when RPALS 7 +500
um.
Conclusions: Pupil block force linearly increases with the
anterior movement of the lens but won’t further increase
when the anterior lens surface is 500 um or more anterior to
the scleral spur plane.
References:
1. Console JW, Sakata LM, Aung T, Friedman DS, He M.
Quantitative analysis of anterior segment optical coherene
tomography images: the Zhongshan Angle Assessment Program. Br J Ophthalmol 2008; 92: 1612. 2. Ishikawa H, Liebmann JM, Ritch R. Quantitative assessment of the anterior
segment using ultrasound biomicroscopy. Curr Opin Ophthalmol 2000; 11: 133-139. 3. Mapstone R. Mechanics of
pupil block. Br J Ophthalmol 1968; 52: 19-25. 4. Lowe RF.
Anterior lens displacement with age. Br J Ophthalmol 1970;
54: 117-121. 5. Lowe RF, Clark BA. Radius of curvature of
the anterior lens surface. Correlations in normal eyes and in
eyes involved with primary angle-closure glaucoma. Br J
Ophthalmol 1973; 57: 471-474.

Design: We designed two groups by artificial procedure (A
group of chronic IOP elevation versus normal eye) and evaluated their data.
Participants and controls: Adult male Sprague-Dawley rat
with episcleral vein cauterization procedure (control is each
of the other eye).
Methods: After inducing chronic intraocular pressure elevation by electrocauterization of rat episcleral veins, serial
quanltification and spatial correlation were performed by
means of Western blot and immunohistochemical staining.
Main outcome measure: Immunohistochemical (IHC) staining, Western blot & quantification, retinal tissue ganglion cell
densitometry.
Results: After elevating intraocular pressure, HGF and c-Met
positive cells were mainly observed in the ganglion cell layer
(GCL) and inner nuclear layer (INL) in immunohistochmeical
study. Grossly, gradual increase of HGF and c-Met were
observed until 2-4 weeks after IOP elevation, and these were
decreased 4-6 weeks after ischemic insult.
Conclusions: We supposed that upregulation of HGF and
c-Met in rat retina may play a neuroprotective role against
chronic optic nerve ischemia.
References:
1. Sun W, Funakoshi H, Nakamura T. Differential expression
of hepatocyte growth factor and its receptor, c-Met in the rat
retina during development. Brain Research 1999; 851: 46-53.
2. Hu DN, Ritch R. Hepatocyte growth factor is increased in
the aqueous humor of glaucomatous eyes. Journal of Glaucoma 2001; 10: 152-157. 3. Shibuki H, Katai N, Kuroiwa S,
Kurokawa T, Arai J, Matsumoto K, Nakamura T, Yoshimura
N. Expression and Neuroprotective effect of hepatocyte
growth factor in retinal ischemia-reperfusion injury. Invest
Ophthalmol Vis Sci 2002; 43: 528-536. 4. Shareef SR, Valenzuela EG, Salierno A, Walsh J, Sharma SC. Chronic ocular
hypertension following episcleral venous occlusion in rats.
Exp Eye Res 1995; 61: 379-381. 5. Drago F, Valzelli S, Emmi
I, Marino A, Scalia CC, Marino V. Latanoprost exerts neuroprotective activity in vitro and in vivo. Exp Eye Res 2001; 72:
479-486.

2.12. Anatomical structures in glaucoma:
Choroid, peripapillary choroids, peripapillary atrophy

P076 ENDOPLASMIC RETICULUM STRESS RESPONSE
IN AXOTOMY-INDUCED RETINAL GANGLION CELL
DEATH
C.K. Park, N.Y. Lee, J.I. Moon, M.D. Ahn, N.H. Baek
Kangnam St. Mary’s Hospital, College of Medicine, The
Catholic University of Ko, SEOUL, South-Korea

see P199

2.13. Anatomical structures in glaucoma:
Retina and retinal nerve fibre layer
see also P191, P210, P11, P252, P253, P256, P314, P324
P075 EXPRESSION OF HEPATOCYTE GROWTH FACTOR
AND C-MET IN EXPERIMENTAL GLAUCOMA RAT
MODEL
J.R. You1, C.K. Park2
1
National Police Hospital, SEOUL, South-Korea, 2Saint
Mary’s Hospital, SEOUL, South-Korea
Objective: Recently, hepatocyte growth factor (HGF) and
the receptor c-Met are anticipated to play an important role
in normal nervous system development and have a neuroprotective effect in certain pathologic conditions. We are to
investigate the expression of HGF and c-Met in rat retina in
chronic optic nerve compression models.

Purpose: Endoplasmic reticulum stress relates to various
neurodegenerative disorder. This study investigated the
involvement of ER stress response in retinal ganglion cell
death by using axotomized rat model.
Methods: We made an axotomy rat model by transecting
optic nerve from 2 mm posterior to globe of Sprague-Dawley
and took the retinal tissue at 1, 3, 5, 7 and 14 days. With
western blot and immunohistochemistry, we observed the
expression level and the location of phospho-PERK, phospho-eIF2α and CHOP.
Results: Protein level of phospho-PERK and CHOP
increased throughout the observation period. Phospho-eIF2α
showed decrease at day 1 but increased and reached a peak
value at 7th day and then decreased thereafter. In the immunohistochemistry, phospho-PERK was expressed at ganglion
cell layer, inner plexiform layer and inner nuclear layer. And
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CHOP was expressed mainly at ganglion cell layer. With
whole mount rat retina, phospho-PERK and CHOP colocalized with osteopontin labeled ganglion cells.
Conclusions: Increased level of phospho-PERK and CHOP
following axotomy suggests that ER stress may play an
important role in retinal ganglion cell death in acute injury of
optic nerve. Therefore ER stress modulators can be a strong
candidate for therapeutic targets in retinal ganglion cell death
including glaucoma.
References:
1. Garcia-Valenzuela E, Gorczyca W, Darzynkiewicz Z,
Sharma SC. Apoptosis in adult retinal ganglion cells after
axotomy. J Neurobiol 1994; 25: 431-438. 2. Tajiri S, Oyadomari S, Yano S, Morioka M, Gotoh T, Hamada JI, Ushio Y,
Mori M. Ischemia-induced neuronal cell death is mediated by
the endoplasmic reticulum stress pathway involving CHOP.
Cell Death Differ 2004; 11: 403-415. 3. Harding HP, Novoa
I, Zhang Y, Zeng H, Wek R, Schapira M, Ron D. Regulated
translation initiation controls stress-induced gene expression
in mammalian cells. Mol Cell 2000; 6: 1099-1108. 4. Ron D.
Translational control in the endoplasmic reticulum stress
response. J Clin Invest 2002; 110: 1383-1388. 5. Oyadomari
S, Mori M. Roles of CHOP/GADD153 in endoplasmic reticulum stress. Cell Death Differ 2004; 11: 381-389.

2.14. Anatomical structures in glaucoma:
Optic disc
see also P165, P199, P254
P077 NEW ALGORITHM FOR SPECTRAL DOMAIN OPTICAL COHERENCE TOMOGRAPHY IMAGING OF OPTIC
NERVE HEAD DRUSEN
T. Chen1, K. Yi1, M. Mujat2, W. Sun2, D. Burnes2, M. Latina3,
D. Lin1, D. Deschler1, P. Rubin4, H. Park2, J. De Boer2
1
Massachusetts Eye and Ear Infirmary, BOSTON, USA,
2
Massachusetts General Hospital, BOSTON, USA, 3Andover
Eye Associates, ANDOVER, USA, 4Eye Plastics Consultants,
BROOKLINE, USA
Purpose: To demonstrate a new algorithm that can determine the shape, location, and volume of optic nerve head
drusen (ONHD) from spectral domain optical coherence
tomography (SDOCT) data, which can be displayed in
3-dimensional videos.
Design: Prospective case series.
Participants: One orbital melanoma patient (1 eye) and 4
glaucoma patients (8 eyes) with bilateral ONHD were imaged.
Methods: Patients were recruited from the Massachusetts
Eye and Ear Infirmary and from a private practice office.
Images were obtained using a prototype SDOCT system
developed at the Wellman Center for Photomedicine, Massachusetts General Hospital. Utilizing a commercially available superluminescent diode (SLD) (Superlum, Russia) with
a spectral width of 50 nm centered at 840 nm, this SDOCT
system can obtain 2-dimensional images with axial resolutions of about 6 microns in 1/29 of a second, compared to
commercially available time domain OCT instruments with
10 micron resolution images in 1.28 seconds. After obtaining
SDOCT images, a new algorithm allowed for three-dimensional reconstruction of the borders of the optic nerve head
drusen (ONHD) using a gradient anisotropic diffusion filter.
Main outcome measures: The shape, location, and volume

of the ONHD were determined using this new algorithm, and
ONHD volumes were then correlated with visual field mean
deviation.
Results: Since one patient required exenteration surgery for
orbital malignant melanoma, this patient afforded the opportunity to demonstrate excellent correlation of histology with
SDOCT ONHD images obtained with our new algorithm.
SDOCT can display two-dimensional images comparable to
histology as well as 3-dimensional videos of ONHD. ONHD
are signal-poor regions with high-signaled borders. Larger
ONHD volumes are directly correlated with larger mean
deviation absolute values on Humphrey visual field testing.
Conclusions: This presentation shows the feasibility of a
new algorithm that can be used to delineate ONHD in SDOCT
images. SDOCT is a potentially useful technique for ONHD
imaging and may better evaluate the cause of progressive
visual field loss in eyes with both ONHD and glaucoma.
References:
1. Chen TC, Cense B, Pierce MC, Nassif N, Park BH, Yun
SH, White BR, Bouma BE, Tearney GJ, de Boer JF. Spectral
Domain Optical Coherence Tomography: Ultrahigh-speed,
Ultrahigh-resolution Ophthalmic Imaging, Archives of Ophthalmology 2005; 123: 1715-1720. 2. Yi K, Mujat M, Sun W,
Burnes D, Latina MA, Lin DT, Deschler DG, Rubin PAD, Park
BH, de Boer JF, Chen TC. Imaging of Optic Nerve Head
Drusen: Improvements with Spectral Domain Optical Coherence Tomography. Journal of Glaucoma, in press.
Financial disclosures: Patents in spectral domain optical
coherence tomography: Johannes F. de Boer, Ph.D., Mircea
Mujat, Ph.D., B. Hyle Park, Ph.D. Nidek has sponsored
Johannes de Boer’s research. The research was sponsored
by the National Institute of Health.
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P079 DIAGNOSTIC CAPABILITY OF FOURIER-DOMAIN
OPTICAL COHERENCE TOMOGRAPHY IN EARLY PRIMARY OPEN-ANGLE GLAUCOMA
M. Pan, M. Fang
Peking University First Hospital, BEIJING, P.R. of China
Objective: To evaluate the diagnostic capability of FourierDomain optical coherence tomography (FD-OCT) for early
primary open-angle glaucoma (POAG) in Chinese patients.
Design: Observational cross-sectional study.
Participants and controls: Two groups of patients, those
with and without glaucoma, were included in the study.
Methods: All patients underwent FD-OCT and visual field
examination.
Main outcome measure: Sensitivity, specificity, and positive
(LR+) and negative (LR-) likelihood ratios were calculated
using conventional 2 by 2 tables. The area under the receiver
operating characteristic curves (AROC) was calculated to
distinguish between normal and early glaucomatous eyes.
Results: Thirty-four eyes (34 patients) with early glaucoma
and 42 disease-free eyes (42 normal subjects) were analyzed. Cup/Disc (C/D) vertical ratio had the best sensitivity
and positive likelihood ratio for particular specificities (95%
and 85%), 79.4% and 88.2%, 33.4 and 7.4, respectively.
Among all single parameters, the C/D vertical ratio had the
highest AROC, which was 0.930 [95% confidence interval
(95%CI), 0.863-0.996; P < 0.001]. The AROC of the thickness
of superior and inferior GCC were 0.847 and 0.893. The
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AROC for combined parameter GCC-total (GCC-Inferior and
GCC-Superior ) was 0.907. The C/D vertical ratio, RNFL AT
on 3.45 mm, and rim area were combined using a logistical
diagnostic model, and obtained the largest AROC which was
0.949.
Conclusions: FD-OCT is able to distinguish the differences
of optic disc, thickness of RNFL, and thickness of GCC
between POAG patients and normal patients. A better diagnostic strategy for FD-OCT might be to combine the parameters of C/D vertical ratio, RNFL AT on 3.45 mm, and rim
area.
References:
1. Leung CK, Chan WM, Yung WH, et al. Comparison of
macular and peripapillary measurements for the detection of
glaucoma: An optical coherence tomography study. Ophthalmology 2005; 112: 391-400. 2. Guedes V, Schuman JS,
Hertzmark E, et al. Optical coherence tomography measurement of macular and nerve fiber layer thickness in normal
and glaucomatous human eyes. Ophthalmology 2003; 110:
177- 189. 3. Wollstein G, Schuman JS, Price LL, et al. Optical coherence tomography (OCT) macular and peripapillary
retinal nerve fiber layer measurements and automated visual
fields. Am J Ophthalmology 2004; 138: 218-225. 4. Greenfield DS, Bagga H, Knighton RW. Macular thickness changes
in glaucomatous optic neuropathy detected using optical
coherence tomography. Arch Ophthalmology 2003; 121:
41-46. 5. Wojtkowski M, Leitgeb R, Kowalczyk A, et al. In
vivo human retinal imaging by Fourier-domain optical coherence tomography. J Biomed Opt 2002; 7: 457-463. 6. Chen
HY, Huang ML. Discrimination between normal and glaucomatous eyes using Stratus optical coherence tomography
in Taiwan Chinese subjects. Graefes Arch Clin Exp Ophthalmol 2005; 243: 894-902. 7. Gadi Wollstein, Hiroshi Ishikawa,
Jiping Wang, Siobahn A. Beaton, BA, Joel S. Schuman. Comparison of Three Optical Coherence Tomography Scanning
Areas for Detection of Glaucomatous Damage. Am J Ophthalmology 2005; 139: 39-43. 8. Sihota R, Sony P, Gupta V,
et al. Comparing glaucomatous optic neuropathy in primary
open angle and chronic primary angle closure glaucoma eyes
by optical coherence tomography. Ophthalmic Physiol Opt
2005; 25: 408-415. 9. Medeiros FA, Zangwill LM, Bowd C, et
al. Evaluation of retinal nerve fiber layer, optic nerve head,
and macular thickness measurements for glaucoma detection
using optical coherence tomography. Am J Ophthalmology
2005; 139: 44 -55. 10. Ou Tan, Gisle Li, Ake Tzu-Hui Lu,
Rohit Varma, David Huang. Mapping of Macular Substructures with Optical Coherence Tomography for Glaucoma
Diagnosis. Ophthalmology 2008; 115: 949-956.

Materials and methods: All patients with baring of CLV with
age =18 years, with best corrected visual acuity of 20/20
underwent detailed ophthalmological evaluation including
RNFL analysis on GDxVCC and Cirrus HD-OCT.
Main outcome measures: RNFL abnormality detected by
GDx VCC and/or CirrusTM HD-OCT and increased risk factors for development of glaucoma in cases with baring of
CLV.
Results: The mean age was 38.3 ± 15.9 years (range 18 to
73). Of 40 eyes, baring was superior in 33 eyes, inferior in
10 eyes and both superior and inferior in 3 eyes. Of 31 cases,
4 had open-angle glaucoma (6 eyes), one had pseudophakic
glaucoma (1 eye), one was ocular hypertensive (2 eyes) and
of 25 normal patients 4 had a history of glaucoma in either
parent (4 eyes). On GDx VCC, TSINT RNFL thickness was
defective in 12 eyes (p < 5% - 9, p < 0.5% - 3). Superior RNFL
average was defective in 14 eyes (p < 5% -12, p < 0.5% - 2),
inferior RNFL average was defective in 10 eyes (p < 5% - 4,
p < 1% - 1, p < 0.5% - 5), nerve fiber indicator defect was
seen in 8 eyes (30-50-6, > 51-2). Any form of defect was seen
in 18 of 40 eyes. On cirrus HD-OCT, superior RNFL average
was defective in 8 eyes (p < 5% - 4, p < 1% - 4), inferior RNFL
defect was seen in 7 eyes (p < 5% - 3, p < 1% - 4), overall
RNFL thickness was defective in 7 cases (p < 5% - 4, p < 1%
- 3). Any form of defect was seen in 13 of 40 eyes.
Conclusion: Baring of circumlinear vessels may be an early
sign of glaucoma and is associated with increased chances
of picking up RNFL defects with GDx VCC and/or Cirrus
HD-OCT.
References:
1. Sutton GE, Motolko MA, Phelps CD. Baring of a circumlinear vessel in glaucoma. Arch Ophthalmol 1983; 101:
739-744. 2. Herschler J, Osher RH. Baring of the circumlinear
vessel. An early sign of optic nerve damage. Arch Ophthalmol
1980; 98: 865-869. 3. Kasner O, Balazsi AG. Glaucomatous
optic nerve atrophy: the circumlinear vessel revisited. Can J
Ophthalmol 1991; 26: 264-269. 4. Baraibar B, Snchez-Cano
A, Pablo LE, Honrubia FM. Preperimetric glaucoma assessment with scanning laser polarimetry (GDx VCC): analysis
of retinal nerve fiber layer by sectors. J Glaucoma 2007; 16:
659-664. 5. Shaikh A, Salmon JF. The role of scanning laser
polarimetry using the GDx variable corneal compensator in
the management of glaucoma suspects. Br J Ophthalmol
2006; 90: 1454-1457. 6. Sehi M, Ume S, Greenfield DS.
Scanning laser polarimetry with enhanced corneal compensation and optical coherence tomography in normal and glaucomatous eyes. Invest Ophthalmol Vis Sci 2007; 48:
2099-2104.

P080 - withdrawn

P082 DO OPTIC DISCS GET ‘THINNER’ OR ‘NARROWER’?
G.L. Spaeth1, P. Ichhpujani1, K. Jatla1, C. Burgoyne2
1
Wills Eye Institute, PHILADELPHIA, USA, 2Devers Eye Institute, PORTLAND, USA

P081 RETINAL NERVE FIBER LAYER (RNFL) ANALYSIS
USING GDXVCC AND CIRRUS HD-OCT AND PATIENT
PROFILE IN CASES WITH BARING OF CIRCUM-LINEAR
VESSELS (CLV) OF OPTIC DISC
A. Sinha, V. Agrawal, A. Jhinja, A. Agrawal
Dr. Virendra Laser, Phaco Surgery Centre, JAIPUR, India
Objective: To study the profile and RNFL thickness in cases
with baring of CLV using GDx VCC and Cirrus HD-OCT.
Design: Observational case series.
Participants: Forty (22 OD and 18 OS) eyes, of 31 (26 males
and 5 females) consecutive patients.

Purpose: To determine if the terms ‘thinning’ and ‘narrowing’
are used interchangeably to describe the phenomenon in
which the optic disc cup becomes larger and the rim smaller
and to propose standardization of the description of progressive changes of the neuroretinal rim in glaucoma.
Design: Literature review.
Methods: Literature review looking for frequency of descriptors such as narrowing, widening, width, thinning, thickening
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and thickness for describing the characteristics or change in
the character of the optic nerve head.
Main outcome measures: Neuroretinal rim descriptors ‘thinning’ and ‘narrowing’ in glaucoma patients.
Results: Of the 275 articles, 80 described the neuroretinal
rim clinically. Forty one articles used ‘thinning’ to describe
progressive loss of rim tissue in a radial axis, and 13 articles
used ‘narrowing’.
Conclusions: ‘Narrowing’ and ‘thinning’ are not synonymous. Narrowing of the neuroretinal rim describes an increase
in the cup disc ratio or a decrease in rim/disc ratio. Thinning
of the neuroretinal rim refers to a decrease in the thickness
of the optic nerve head, that is, the distance between the
anterior surface of the optic nerve head and the lamina. ‘Thinning’ is used more commonly in the literature in place of
narrowing. Both phenomenon, however, occur and unless
the words are properly used it is not clear which character is
being described. We recommend that the change in width of
the neuroretinal rim be described as ‘narrowing’ or ‘widening’
and the change in the thickness of the optic disc be called
‘thinning’ or ‘thickening’.
References:
1. Harper R, Reeves B. The sensitivity and specificity of direct
ophthalmoscopic optic disc assessment in screening for glaucoma: a multivariate analysis. Graefes Arch Clin Exp Ophthalmol 2000; 238: 949-955. 2. Jonas JB, Fernandez MC,
Sturmer J. Pattern of glaucomatous neuroretinal rim loss.
Ophthalmology 1993; 100: 63-68. 3. Johnson CA, et al. Structure and function evaluation (SAFE): II. Comparison of optic
disk and visual field characteristics. Am J Ophthalmol 2003;
135: 148-154. 4. Jonas JB, Budde WM. Optic nerve head
appearance in juvenile-onset chronic high-pressure glaucoma and normal-pressure glaucoma. Ophthalmology 2000;
107: 704-711.
5. Larrosa JM, et al. Neuroretinal rim width in normal, hypertensive and glaucomatous subjects. Arch Soc Esp Oftalmol
2001; 76: 673-678. 6. Liou SY, et al. Morphometric characteristics of optic disk with disk hemorrhage in normal-tension
glaucoma. Am J Ophthalmol 2001; 132: 618-625.

2.15. Anatomical structures in glaucoma:
Optic nerve
P083 RETINOTOPY IN THE OPTIC NERVE USING CFPEXPRESSING TRANSGENIC MOUSE
H. Tsuruga, H. Murata, M. Aihara, M. Araie
Tokyo University, BUNKYO-KU, Japan
Purpose: To investigate topographic localization of the axons
in the mouse optic nerve corresponding to each retinal quadrant.
Methods: B6.Cg-TgN(Thy1-CFP)23Jrs/J mice, in which the
Thy1 promoter linked to CFP reporter, were obtained from
the breeding colony of The Jackson Laboratory. One or three
areas of retinal quadrants (superior, inferior, temporal, nasal)
of right eyes were destroyed by laser photocoagulation in the
mice. After a survival period over 2 weeks, the mice were
deeply anesthetized with a xylazine/ketamin mixture and
transcardially perfused with 4% paraformaldehyde. The eyes
with optic nerve and the brains were then enucleated. Frozen
cross-sections of optic nerve with 10 μm thickness were
excised, and stained with GFAP and DAPI. Fluorescent

images of CFP (axon), GFAP (astrocyte), and DAPI (nucleus)
were obtained using a fluorescence microscope with appropriate filters. The location of retinal photocoagulation site was
expressed by the lack of axon (CFP) in optic nerve. We could
recognize the retinal location in optic nerve by comparing
GFAP-stained area which showed astrocyte covering optic
nerve.
Results: The degeneration patterns of the axons were easily identified by the expression of CFP indicating retinotopy
in the optic nerve. The axons of each retinal quadrant were
clustered and orderly changed their position through the optic
disc and the anterior portion (0-1000 μm) of the optic nerve.
At 1000 μm, 4 clusters of axons in each retinal quadrant
queued up in order of inferior, temporal, superior, nasal and
inferior quadrant clusters from the lateral side of the optic
nerve. Interestingly, the inferior quadrant axons located at
the ventral side at the optic nerve head were divided into two
clusters and occupied the lateral and medial sides of the optic
nerve at posterior optic nerve. Then, the axons of every
retinal quadrant were diffusely distributed at 3000 μm from
the optic disc and remained ubiquitously dispersed through
the optic chiasm and into the optic tract.
Conclusions: We could easily identify topographic localization of the axons corresponding areas of the retinal quadrants
in optic pathway using transgenic mice which express
CFP in RGCs. Retinal axons were located regularly within
1000 μm from optic disc, but lost their retinotopic order at the
posterior in optic nerve. This study will be useful for investigating retinotopy or optic nerve degeneration in mouse
ocular models.
References:
1. Hoyt WF, et al. Visual fiber anatomy in the infrageniculate
pathway of the primate. Arch Ophthalmol 1962; 68: 94-106.
2. Hoyt WF, et al. The primate chiasm. Details of visual fiber
organization studied by silver impregnation techniques. Arch
Ophthalmol 1963; 70: 69-85. 3. Godement P, et al. A study
in developing visual systems with a new method of staining
neurones and their processes in fixed tissue. Development
1987; 101: 697-713. 4. Simon DK, et al. Limited topographic
specificity in the targeting and branching of mammalian retinal axons. Dev Biol 1990; 137: 125-134. 5. Simon DK, et al.
Relationship of retinotopic ordering of axons in the optic pathway to the formation of visual maps in central targets. J Comp
Neurol 1991; 307: 393-404. 6. Feldheim DA, et al. Topographic guidance labels in a sensory projection to the forebrain. Neuron 1998; 21: 1303-1313. 7. Grubb MS, et al.
Abnormal functional organization in the dorsal lateral geniculate nucleus of mice lacking the beta 2 subunit of the nicotinic acetylcholine receptor. Neuron 2003; 40: 1161-1172.
P084 CLINICAL VISUAL FIELD DEFECTS CORRELATE
WITH NUMERICAL PREDICTIONS OF BIOMECHANICAL
STRAIN IN THE OPTIC NERVE HEAD ESPECIALLY IN
VASOSPASTIC PATIENTS
M. Lesk, J. Wang, G. Li, A. Fansi, P. Harasymowycz
University of Montreal, MONTREAL, Canada
Purpose: Ocular hypoperfusion and IOP-induced mechanical strains likely play a synergistic role in glaucomatous
axonal damage. Our objective was to determine if there is a
relationship between strains predicted using finite element
(FE) models and visual field mean defect (MD), in vasospastic and non-vasospastic patients.
Design: Cross-sectional study.
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Participants: Normal (n = 53), ocular hypertensives (n = 51),
glaucoma suspects (n = 51) and advanced open-angle glaucoma (n = 106) patients were recruited (total n = 261).
Methods: IOP, axial length, central corneal thickness (CCT),
corneal hysteresis (CH) and optic nerve head surface morphology (using an HRT) were measured. Also recorded were
maximum historic IOP, H24-2 MD and vasospasticity (according to a history of cold hands). The measurements were then
transformed into the input factors of the FE model of Sigal et
al. to obtain predictions of strains for each eye. When an
FE-model input factor was not directly available from the
measurements it was either left at the default level (e.g.,
lamina cribrosa thickness), or estimated from the measurements (e.g. scleral thickness and stiffness estimated from
CCT and CH respectively).
Main outcome measure: Correlation analysis was carried
out between the FE-predicted strains and MD for the patient
population as a whole, and divided into vasospastic (n = 51)
and non-vasospastic (n = 171; 39 unassigned).
Results: MD correlated significantly with all modes of strain
(tensile and compressive in the LC and in the pre-laminar
neural tissue): R = -0.34 to -0.44 (p < 0.001). When eyespecific surrogate scleral stiffness estimates were replaced
by a default value the correlations were weaker but were still
significant (R = -0.19 to -0.31, p < 0.001). When the cohort
was divided into vasospastic and non-vasospastic groups the
correlations were stronger in the vasospastic group: R = -0.61
to -0.70 (p < 0.001) vs R = -0.19 to -0.36 (p < 0.016).
Conclusions: IOP-induced strains within the ONH predicted
by the FE model correlated significantly with visual field
defects. In all correlations higher strains were associated with
increased visual field defect. The correlations were stronger
in vasospastic patients and when scleral stiffness estimates
were included. Greater estimated scleral stiffness was associated with smaller visual field defects. Although the results
are encouraging, the assumptions implicit in the FE models
and the transformations of clinical measurements into input
factors are substantial and should be studied further.
References:
1. Sigal IA, Flanagan JG, Ethier CR. Factors influencing optic
nerve head biomechanics. Invest Ophthalmol Vis Sci 2005;
46: 4189-4199. 2. Schulzer M, Drance SM, Carter CJ, Brooks
DE, Douglas GR, Lau W. Biostatistical evidence for two distinct chronic open angle glaucoma populations. Br J Ophthalmol 1990; 74: 196-200. 3. Chisholm IA, Drance SM, Chauhan
BC. The glaucoma suspect: differentiation of the future glaucomatous eye from the non-glaucomatous suspect eye. 1.
Ultrasonic measurements and eye-wall stress. Graefes Arch
Clin Exp Ophthalmol 1989; 227: 17-20. 4. Hafez AS, Bizzarro
R, Descovich D, Lesk MR. Correlation between finger blood
flow and changes in optic nerve Head Blood Flow following
Therapeutic Intraocular Pressure Reduction. J Glaucoma
2005; 14: 448-454. 5. Lesk MR, Hafez AS, Descovich D.
Relationship between Central Corneal Thickness and
Changes of Optic Nerve Head Topography and Blood Flow
following IOP Reduction in Open Angle Glaucoma and Ocular Hypertension. Arch Ophthalmol 2006; 124: 1568-1572.

2.16. Anatomical structures in glaucoma:
Chiasma and retrochiasmal central nervous system
P085 EARLY GLIAL RESPONSES IN THE VISUAL PATHWAY IN A RAT MODEL OF ACUTE INTRAOCULAR
HYPERTENSION
S.D. Zhang, H.Z. Wang, N.L. Wang, G.P. Qing, Q.J. Lu, Y.D.
Wang
Beijing TongRen Hospital, BEIJING, China
Purpose: To study the responses of glial cells in the retina
and brain to a transient elevation in intraocular pressure (IOP)
in rats.
Participants and controls: Thirty-six adult eight weeks old
female Wistar rats were used in this study, which involved
30 rats in the surgery group and six as control.
Methods: Acute elevated intraocular pressure (IOP) was
induced in the right eye of the rats by anterior chamber perfusion. To evaluate neuronal loss, cell counts in retina ganglion cell layer, lateral geniculate nuclear (LGN) and superior
colliculus (SC) were performed at 1, 3, 7, 14 and 28 days
after surgery. Immunoreactivity changes of glial fibrillary
acidic protein (GFAP), a specific marker of reactive astrocytes and early sign of neural injury, were investigated at the
same time points.
Main outcome measure: Neuronal loss and glial responses.
Results: Gradual and time-dependent loss of RGCs in right
eye was noted at 3 days onward after surgery. Transsynaptic degeneration posterior to optic nerve head occurred at the
same time course to the retina (began at 3rd day and persisted for up to 1 month). Atrophies of optic tract, LGN and
SC were observed on the contralateral side. Neuronal cell
size in the contralateral dLGN and SC was decreased. GFAP
immunoreactivity displayed remarkable increase in retina and
contralateral LGN and SC at 1st and 3rd day, respectively.
Conclusions: There is a widespread change in visual pathway in response to acute elevation of IOP. Brain changes
may occur at early stage after ocular injury. Reactive astrocytes may serve as a early sensitive marker of brain injury
and may be involved in the pathological changes in LGN and
SC, but whether it play a protective or destructive role is still
under investigated.
References:
1. Yücel YH, Zhang Q, Weinreb RN, et al. Atrophy of relay
neurons in magno- and parvocellular layers in the lateral
geniculate nucleus in experimental glaucoma. Invest Ophthalmol Vis Sci 2001; 42: 3216-3222.
2. Lam TT, Kwong JM, Tso MO. Early glial responses after
acute elevated intraocular pressure in rats. Invest Ophthalmol
Vis Sci 2003; 44: 638-645. 3. Yücel YH, Zhang Q, Weinreb
RN, et al. Effects of retinal ganglion cell loss on magno-,
parvo-, koniocellular pathways in the lateral geniculate
nucleus and visual cortex in glaucoma. Prog Retin Eye Res
2003; 22: 465-481. 4. Gupta N, Ly T, Zhang Q, et al. Chronic
ocular hypertension induces dendrite pathology in the lateral
geniculate nucleus of the brain. Exp Eye Res 2007; 84:
176-184. 5. Yücel Y, Gupta N. Glaucoma of the brain: a disease model for the study of transsynaptic neural degeneration. Prog Brain Res 2008; 173: 465-478. 6. Ito Y, Shimazawa
M, Inokuchi Y, Degenerative alterations in the visual pathway
after NMDA-induced retinal damage in mice. Brain Res 2008;
1212: 89-101.
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3.1. Laboratory methods: Microscopy
P086 SURVEY OF CONFLICT OF INTEREST DISCLOSURE POLICIES OF OPHTHALMOLOGY JOURNALS
A. Anraku1, Y.P. Jin1, G. Trope1, Y. Buys2
1
University of Toronto, TORONTO, Canada, 2University of
Torotno, TORONTO, Canada
Purpose: To survey the disclosure policy for authors, peer
reviewers and editors of English language ophthalmology
journals.
Design: Cross-sectional survey.
Participants: English-language ophthalmology journals.
Methods: All indexed English-language ophthalmology journals were identified. The journals’ web pages were reviewed
for published conflict of interest disclosure policies for
authors, peer reviewers and editors. In cases where no policy was found, the journals’ editor was contacted directly to
confirm if a policy existed.
Main outcome measure: The existence of conflict of interest
policy for authors, peer reviewers and editors.
Results: Forty-two English-language ophthalmology journals
were identified. Web-based published conflict-of-interest
policies were found for authors in 33 (79%), peer reviewers
in 3 (7%) and editors in 2 (5%) of the 42 journals. After contacting those journals with no published policies, these numbers increased to 37/37 (100%) for authors, 18/30 (60%) for
peer reviewers and 10/30 (33%) for editors. Seven journals
with published disclosure policies for authors, but not for peer
reviewers or editors, did not respond to the survey, and a
further 5 journals without any published disclosure policy did
not respond to the survey. Journals with a higher impact
factor were more likely to have a web-based published disclosure policy for peer reviewers and a disclosure policy for
editors.
Conclusions: Our study of 42 English-language peerreviewed ophthalmology journals in 2008 found that 79% had
publicly available conflict of interest policies for authors,
which is an improvement from 16% in 1997 and 33% in 2004
for scientific journals. The results, however, for ophthalmology journals’ peer reviewers and editors were less impressive
at 7% and 5%, respectively. Declaration of conflict of interest
for peer reviewers and editors is critical, since these individuals have a great deal of control over the content and
ultimate publication of manuscripts including influence on
commentaries and editorials. In particular, commercial bias
due to their own conflicts of interest could affect the content
of their journals. Following our survey questionnaire to journals without a web-based public policy statement we were
able to confirm the existence of conflict of interest policies in
60% for peer reviewers and 33% for editors. Two studies
have previously reported that journals with a higher impact
factor were more likely to have a disclosure policy. We were
able to find a similar association between the existence of a
published conflict of interest policy for editors and higher
journal impact factor. We recommend all journals have a
publicly available policy which includes all individuals involved
in the publication process.
References:
1. Krimsky S, Rothenberg LS. Conflict of interest policies in
science and medical journals: editorial practices and author
disclosures. Sci Eng Ethics 2001; 7: 205-218. 2. Ancker JS,

Flanagin A. A comparison of conflict of interest policies at
peer-reviewed journals in different scientific disciplines. Sci
Eng Ethics 2007; 13: 147-157. 3. International Committee of
Medical Journal Editors. Uniform requirements for manuscripts submitted to biomedical journals. Available at http: //
www.icmje/org. 4. Lexchin J, Light DW. Commercial influence
and the content of medical journals. BMJ 2006; 332:
1444-1447. 5. Alasbali T, Smith M, et al. Discrepancy between
results and abstract conclusions in industry versus nonindustry funded studies comparing topical prostaglandins.
Am J Ophthalmol. In press. 6. Haivas I, Schroter S, et al.
Editors’ declaration of their own conflicts of interest. CMAJ
2004; 171: 475-476.

3.4. Laboratory methods: Molecular
genetics
P087 TRANSMISSION DISEQUILIBRIUM AND HAPLOTYPE ANALYSES IN THE GLC3C LOCUS: SUGGESTIVE
LINKAGE TO PRIMARY CONGENITAL GLAUCOMA IN
CHINESE HAN
X. Chen1, Y. Chen1, W. Wang2, D. Jiang2, M. Xia3, L. Yu2, X.
Sun1
1
Eye and ENT Hospital, Fudan University, SHANGHAI,
China, 2Key Laboratory of Genetic Engineering, Institute of
Genetics, Fudan University, SHANGHAI, China, 3Institute of
Biomedical Science, Fudan University, SHANGHAI, China
Purpose: To further investigate the association between
primary congenital glaucoma and the candidate disease
locus glaucoma 3, congenital, C (GLC3C) on chromosome
14 in the Han Chinese population.
Design: The marker D14S279 of chromosome 14q24.3
showed significant association with primary congenital glaucoma in a Chinese Han sample. We used single nucleotide
polymorphism (SNP) fine mapping to search for the vulnerability genes of primary congenital glaucoma.
Participants and controls: One hundred twenty-six trios
(126 sick children and 252 normal parents as controls) were
recruited in our study.
Methods: We selected 28 SNPs covering 40 Kb around
D14S279 from the Hapmap PhaseI database of Chine-HanBeijing. The cutoff criteria: HW p-Value less than 0.001,
genotype call rate less than 75%, minimum minor allele frequency less than 0.001. Define haplotype block using Gabriel’s method (confidence intervals). A graphic presentation of
block pattern was completed with the use of Haploview software. Ten haplotype-tagged single nucleotide polymorphisms
(htSNPs) were selected. Transmission disequilibrium test
(TDT) was adopted in small nuclear families. This familybased association was performed using an FBAT program.
Main outcome measure: We calculated p value and Z statistic both in single-locus and haplotype-based association
analysis. The significance value of markers transmitted to
case probands were verified through 104 test permutations
to guard against spurious associations.
Results: All the p values of each SNP in single-locus TDT
were larger than 0.05. While in haplotype-based association
analysis, block2 (five-SNP) showed significant association
with primary congenital glaucoma, located between ADCK1
(aarF domain containing kinase 1) and NRXN3 (neurexin 3)
genes. The block was composed with rs2111701, rs4020123,
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rs4903696, rs11159318 and rs177216. The haplotype
TAACG was a risk haplotype to disease (Z = -3.255, negative
Z statistic, p = 0.001). After 104 test permutations, p value
was still less than 0.05 (p = 0.0305).
Conclusions: These findings confirmed that GLC3C was a
potential disease locus associated with primary congenital
glaucoma in the Han Chinese population. Chromosome
14q24.3 harbors ADCK1 and NRXN3 or more genes as candidate genes for primary congenital glaucoma.
References:
1. Xueli C, et al. Confirmation and further mapping of the
GLC3C locus for Primary Congenital Glaucoma. The Association for Research in Vision and Ophthalmology (ARVO)
Annual Meeting, Fort Lauderdale, 2009. 2. Stoilov IR, et al.
The third genetic locus(GLC3C) for primary congenital glaucoma (PCG) maps to chromosome l4q24.3. The Association
for Research in Vision and Ophthalmology (ARVO) Annual
Meeting, Fort Lauderdale, 2002. 3. Firasat S, et al. Primary
congenital glaucoma localizes to chromosome 14q24.2-24.3
in two consanguineous Pakistani families. Mol Vis 2008; 14:
1659-1665. 4. Stanislav IT, et al. Gene Expression Profile of
the Human Trabecular Meshwork: NEIBank Sequence Tag
Analysis. Invest Ophthalmol Vis Sci 2003; 44: 2588-2596. 5.
Gabriel SB, et al. The structure of haplotype blocks in the
human genome. Science 2002; 296: 2225-2229.
P088 MODIFIER GENES FOR SEVERITY OF GLAUCOMA
V. Raymond1,5, P. Belleau1,5, K. Lebel1,5, R. Arseneault1,5, J.L.
Anctil2,5, E. Shink1,5, M.A. Rodrigue1,5, G. Cote2,5, M. Amyot3,5,
P. Blondeau4,5
1
CHUL (Laval Univ Hosp) Research Center, QUEBEC CITY,
Canada, 2Centre Universitaire de l’Oeil, Univ. Laval, QUEBEC CITY, Canada, 3Ophthalmology, Universite de Montreal,
MONTREAL, Canada, 4Ophthalmology, Universite de Sherbrooke, SHERBROOKE, Canada, 5The Quebec Glaucoma
Network, QUEBEC CITY, Canada
Purpose: Open-angle glaucoma (OAG) is a complex disease. We studied two huge autosomal dominant FrenchCanadian glaucoma pedigrees in which the deleterious genes
were associated with wide variabilities of the disorder. In the
CA family, OAG was caused by the K423E myocilin (MYOC)
mutation. In the BV kindred, glaucoma was associated with
a FOXC1 duplication at 6p25. The goal of this study was to
assess if a second gene, known as a modifier gene, accounted
for variability of age-at-onset (AAO) when glaucoma was
caused by a primary disease mutation.
Design: Using the CA and BV pedigrees, we searched for
clusters of heterozygotes carrying the primary disease mutation who showed extreme ages at onset. Age-at-onset was
defined as age at which ocular hypertension (OHT) or OAG
was first detected. For each heterozygote, we calculated the
median for age-at-onset of his/her neighborhood. The neighborhood of a carrier was defined as members of the family
harboring a mutation who were closer than, or equal to, his/
her first degree cousins.
Participants: In the CA family, out of 152 heterozygotes, 104
were OAG or suspects with OHT and treatment, while 11
were untreated suspects. In the BV family, out of the 41
FOXC1 duplication carriers, 30 were OAG or suspects with
treatment, 2 untreated suspects while 2 had Axenfeld-Rieger
anomaly. Other carriers were asymptomatics.

Results: Phenotypes ranged from OHT, juvenile open-angle
glaucoma, primary open-angle glaucoma, to asymptomatic
subjects. Ages at onset ranged from 7 to 63 years old in the
CA family and, from 5 to 75 years old in the BV kindred. In
the CA family, we detected 7 distinct clusters relative to
extreme age-at-onset. Three of these clusters encompassed
branches of the pedigree in which the median for age-atonset calculated for the neighborhood of each one of the
heterozygotes was younger than 26 years old (NM: neighborhood’s AAO median). These three clusters contained 35
MYOC mutant heterozygotes. In the other 4 clusters (56
heterozygotes), at least half of the heterozygotes showed a
median for age-at-onset (NM) = 34 years of age. In the BV
pedigree, five distinct clusters for AAO were detected. Three
clusters (18 FOXC1 duplication carriers) had NM = 39 years
whereas the other 2 clusters (17 carriers) demonstrated a
NM = 25 years. Within the BV family, ages at onset displayed
a tendency to decrease in younger generations.
Conclusions: Our clustering approach strongly suggests
that variability of age at onset in the CA pedigree was caused
by a genetic modifier. In the BV kindred, although we can not
exclude some form of anticipation, the wide variation of ages
at onset may be also accounted for by a modifier gene. These
observations strongly support the notion that modifier genes
alter the severity of glaucoma when the disorder is caused
by a primary disease-gene.
References:
1. Libby RT, et al. Annu Rev Genomics Hum Genet 2005; 6:
15-44. 2. Wiggs JL. Ophthalmol Clin North Am 2005; 18:
335-343. 3. Morissette J, et al. Nat Genet 1998; 19: 319-321.
4. Raymond V, et al. Invest Ophthalmol Vis Sci 2002; 43:
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3.4.1. Laboratory methods: Molecular
genetics: Linkage studies
P089 GENETIC ANALYSIS OF MYOC, COCH AND CYP1B1
GENES IN A CHINESE FAMILY WITH DEVELOPMENTAL
GLAUCOMA
X. Chen, N. Yan, H. Yun, J. Sun, L. Chen, X. Liu
West China Hospital, CHENGDU, China
Purpose: To analyze three candidate genes, myocilin
(MYOC), cochlin (COCH) and cytochrome P450 1B1
(CYP1B1), in a Chinese pedigree of developmental glaucoma.
Design: A genetic approach to study developmental glaucoma.
Participants: A three-generation developmental glaucoma
family, included 13 members, six of whom were patients with
glaucoma and the rest were asymptomatic.
Methods: Complete ophthalmologic examinations were
performed on all memebers of the family. All coding exons
1-3 and flanking introns of MYOC gene, exons 8-12 and
flanking introns of COCH gene, and exons 2-3 and flanking
introns of CYP1B1 gene were amplified by polymerase chain
reaction and sequenced by direct cycle sequencing for mutations or variations. Nucleotide changes were detected by
chromatogram and pairwise BLAST analysis of the sequence
output data against the normal copy of cDNAs of these
genes.
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Main outcome measure: Mutations in MYOC, COCH, and
CYP1B1 genes were analyzed in glaucoma patients and
asymptomatic members of the family to determine whether
possible association exists between genetic mutations and
developmental glaucoma.
Results: Elevated intraocular pressure (IOP) was found in
all patients and trabeculodisgenesis was detected in three of
them with relatively transparent cornea. One MYOC heterozygous mutation, C > T (P370L), in exon 3 was identified in all
six patients afflicted with glaucoma but not in asymptomatic
family members. The P370L MYOC mutation cosegregated
with the disorder within the family. Two CYP1B1 mutations,
C > G (R48G) in exon 2 and C > T in intron 1, were identified
in all six patients afflicted with glaucoma and but not in
asymptomatic family members except the proband’s grandmother. Five single nucleotide polymorphisms (SNPs) were
identified to be in linkage disequilibrium: G > A in intron 2 of
MYOC, C > G (S352T) in exon 11 of COCH, C > A in intron
11 of COCH, G > C (V432L) in exon 3 of CYP1B1, T > C
(D449D) in exon 3 of CYP1B1.
Conclusions: The presence of P370L mutation of MYOC,
likely in combination with mutations of CYP1B1, in all six
glaucoma patients but not their healthy family members suggests a casual association between these mutations and
developmental glaucoma.
References:
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Overexpression of myocilin in cultured human trabecular
meshwork cells. Exp Cell Res 2004; 297: 39-48. 2. Weisschuh N, Schiefer U. Progress in the genetics of glaucoma.
Dev Ophthalmol 2003; 37: 83-93. 3. Monemi S, Spaeth G,
DaSilva A, Popinchalk S, Ilitchev E, Liebmann J, Ritch R,
Heon E, Crick RP, Child A, Sarfarazi M. Identification of a
novel adult-onset primary open-angle glaucoma (POAG)
gene on 5q22.1. Hum Mol Genet 2005; 14: 725-733. 4. Allingham RR, Wiggs JL, Hauser ER, Larocque-Abramson KR,
Santiago-Turla C, Broomer B, Del Bono EA, Graham FL,
Haines JL, Pericak-Vance MA, Hauser MA. Early adult-onset
POAG linked to 15q11-13 using ordered subset analysis.
Invest Ophthalmol Vis Sci 2005; 46: 2002-2005. 5. Wiggs JL,
Lynch S, Ynagi G, Maselli M, Auguste J, Del Bono EA, Olson
LM, Haines JL. A genomewide scan identifies novel earlyonset primary open-angle glaucoma loci on 9q22 and 20p12.
Am J Hum Genet 2004; 74: 1314-1320. 6. Wang DY, Fan BJ,
Chua JK, Tam PO, Leung CK, Lam DS, Pang CP. A genomewide scan maps a novel juvenile-onset primary open-angle
glaucoma locus to 15q. Invest Ophthalmol Vis Sci 2006; 47:
5315-5321.
P090 THE PRIMARY OPEN-ANGLE GLAUCOMA DISEASE-CAUSATIVE GENE FOR PEDIGREE LI IN CHONG
QING WAS RELATED TO GLC1H
X.G. He, T. Liu
The Third Military Medical University, CHONG QING, China
Purpose: To screen the candidate genes and loci of POAG
that affected a large pedigree Li in Zhongxian, Chongqing.
Methods: We utilized the strategy of ‘candidate loci cloning’
and linkage analysis by means of short tandem repeat
(STR).
Results: 1. Pedigree Li had significantly Mendelian feature
of autosomal dominant inheritance. There were 34 members
of 4 generations in actual existence and 11 patients with

POAG (8 males and 3 females). The age-of-onset less than
40 years old (the male’s average: 26.5; the female’s average:
32.7), severly damaged optic nerve and serious loss of visual
function. 2. The 34 gDNAs, corresponding to the 34 individuals of Pedigree Li, had good property to meet the standard
of genotyping, Eight STR markers representing MYOC,
OPTN, WDR36 and CYP1B1 were made to run the first
screening experiment under the strategy of candidate loci
cloning. The results of two-point linkage analysis showed that
D2S367 and D2S2259 had significant LOD score (LODs),
especially D2S2259, whose LODs (2.135) and Θ (0.06) came
up to the standard (LOD=2.1, Θ < 0.10). 3, Increased the
density of STR markers near D2S2259 and verified 4 finemapping STR markers (D2S2369: LODs = 4.584, Θ = 0.00;
D2S2352: LODs = 2.992, Θ = 0.00; D2S378: LODs = 6.238,
Θ = 0.00;D2S337: LODs = 4.892, Θ = 0.00) to be the significantly linked with Pedigree Li and narrowed the linked
region down to 2p15~2p16.3. This region was about 7cM or
7.5Mb and there were at least 12 genes expressing in the
eye within it.
Conclusion: The disease-causative gene of POAG at Pedigree Li in Chongqing has be mapped in 2p15~2p16.3. The
discovery is consistent with the study by Suriyapperuma SP,
(GLC1H), but the patient’s is younger and more serious than
theirs.
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Linkroum K, et al. Distribution of WDR36 DNA sequence
variants in patients with primary open-angle glaucoma. Invest
Ophthalmol Vis Sci 2006; 47: 2542-2546. 4. Klein BEK, Klein
R, Lee KE. Heritability of risk factors for primary open-angle
glaucoma: the Beaver Dam eye study. Invest Ophthal Vis Sci
2004; 45: 59-62. 5. Fan BJ, Wang DY, Lam DS, et al. Gene
mapping for primary open angle glaucoma. Clinic Biochem
2006; 39: 249-258. 6. Rezaie T, Child A, Hitchings R, et al.
Adult-onset primary open-angle glaucoma caused by mutations in optineurin. Science 2002; 295: 1077-1079.
P091 STUDY ON THE GENE MUTATION OF MYOC AND
OPTN IN A PAIR OF TWINS WITH PRIMARY OPEN-ANGLE
GLAUCOMA IN CHINA
Y. Yuansheng, G. Meng, M. Jia, C. Ning
The First Affiliated Hospital of Kunming Medical College,
KUNMING, China
Objective: To study myocilin gene(MYOC) and optineurin
gene (OPTN) mutation in a pair of twins with primary openangle glaucoma (POAG) in China.
Methods: The twins and 22 relatives were examined by ophthalmologists. The twins were identified by extracting DNA.
All coding sequences of the MYOC and OPTN gene plus the
flanking sites were amplified by polymerase chain reaction
(PCR) using genomic DNA from the twins followed by
sequencing of the PCR products.
Results: The direct sequencing results of the twins are: no
double-no abnormal changes. We found that the MYOC gene
and OPTN gene mutations are not related to the monozygotic
twins.
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Conclusion: Genetic factors may be not play an important
role in primary open-angle glaucoma, nongenetic factors
must also be included such as environment.
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1077-1079. 8. Monemi S, Spaeth G, Da Silva A, et al. Identification of a novel adult-onset primary open-angle glaucoma
( POAG) gene on 5q22.1. Hum Mol Genet 2005; 14: 725-733.
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P091.1 A FUNCTIONAL SNP IN THE CYP1B1 PROMOTER
REGION IS STRONGLY ASSOCIATED WITH PRIMARY
CONGENITAL GLAUCOMA
S. Chakrabarti, Y. Ghanekar, K. Kaur, I. Kaur, A. Mandal, R.
Parikh, R. Thomas
L.V. Prasad Eye Institute, HYDERABAD, India
Purpose: Primary congenital glaucoma (PCG), an autosomal
recessive disorder of the eye is largely implicated to mutations in the human cytochrome P450 gene (CYP1B1) in varying frequencies with a high degree of allelic heterogeneity.
The involvement of the CYP1B1 promoter has been unexplored in understanding the functions of this gene. Hence,
the present study explored the role of CYP1B1 promoter in
PCG.
Design: Case-control study.
Participants and/or controls: A large extended cohort of
clinically well characterized PCG cases (n = 300) and ethnically matched normal controls (n = 200) were studied.
Methods: The CYP1B1 promoter was screened by resequencing a 486 bp upstream region containing the basal
promoter with a TATA-like Box and an initiator motif and two
SP1 binding sites. Promoter assay was carried out using Dual
Luciferase Assay System in TM3 cell line derived from the
trabecular meshwork and luciferase activity was measured
using a luminometer. Possible transcription factor binding
sites for the promoter variant was done using the MatInspector software. Haplotype analysis was done with the Haploview software.
Main outcome measure: Association of variants in the
CYP1B1 promoter affecting gene function.
Results: Three PCG-associated variants were observed in
the promoter, of which, an SNP(T > C) within the DNA
response element (DRE) and SP1 binding site was significantly associated with PCG cases harboring CYP1B1 muta-

tions (p = 5.01 x 10-4). The presence of the risk allele (C) in
the haplotype (C-C-G) was associated with significant risk
amongst cases harboring a homozygous mutation in the
CYP1B1 coding region (p = 1.06 x 10-7), while the T-C-G
haplotype was protective. There was no association of the
promoter variant with cases that did not exhibit any CYP1B1
mutation. Haplotype analysis indicated similar results across
cases with and without CYP1B1 mutation in different geographical regions. Luciferase assay revealed a significant
reduction in the promoter activity in individuals with the
homozygous risk genotype suggesting that this variant could
regulate CYP1B1 levels in vivo. Further bioinformatic analysis suggested two transcription factors (Nuclear Factor Y and
Pbx-1) that could be possibly binding to this variant.
Conclusions: The reduction of promoter activity due to the
promoter variant demonstrates for the first time, a loss of
function in a large cohort of PCG cases harboring CYP1B1
mutations. The overall reduction of enzyme activity due to
the promoter and coding region mutations along with the
riskhaplotype underscore their potential role as biomarkers
in PCG pathogenesis.
References:
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1369-1383. 4. Doshi M, et al. Immunolocalization of CYP1B1
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3.4.2. Laboratory methods: Molecular
genetics: Gene studies
P092 TP53 GENE CODON 72 POLYMORPHISM IN BRAZILIAN PATIENTS WITH PRIMARY OPEN-ANGLE GLAUCOMA
M.L. Veronese Rodrigues, M. Abelin Vargas, N.H. Saloum
Deghaide, E.C. Castelli, M. Lopes da Silva, E.A. Donadi
Medical School of Ribeirão Preto, RIBEIRÃO PRETO - SP,
Brazil
Purpose: Based on the assumption that gene TP53 may play
an important role in the apoptosis that occurs in glaucomatous optic neuropathy, gene TP53 codon 72 polymorphism
has been studied in different populations, with conflicting
results. Since polymorphism has not been studied in the Brazilian population, the objectives of the present study were: to
determine the distribution of the Pro-Pro, Arg-Arg and ProArg genotypes of gene TP53 codon 72 in a sample of this
population; and to verify the association of these genotypes
with POAG.
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Design: Case-control study.
Participants: The study was conducted on 51 patients with
POAG and 72 normal individuals (control group).
Methods: POAG diagnosis was based in gonioscopy, tonometry, ophtalmoscopy and Goldmann perimetry. DNA was
amplified by polimerase chain reaction. The exon 4 region of
gene TP53 was amplified and digested with the restriction
enzyme BseDI (restriction fragment lenght polymorphism).
Main outcome measure: Determination of gene TP53 codon
72 Pro-Pro, Arg-Arg or Pro-Arg genotype.
Results: The Pro/Arg genotype is the most frequent in Brazilian patients with POAG, but its frequency did not differ
significantly from that observed in the controls.
Conclusions: The results indicate lack of association of any
genotype of TP53 codon 72 polymorphism in Brazilian
patients with POAG.
References:
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open angle glaucoma. Science 1997; 275: 668-670. 10. Libby
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of glaucoma susceptibility. Annu Rev Genomics Hum Genet
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P093 MYOCILIN MT.1 GENE PROMOTER SINGLE NUCLEOTIDE POLYMORPHISM UNRELATED TO THE RISK AND
SEVERITY OF PRIMARY OPEN-ANGLE GLAUCOMA IN
BRAZILIAN PATIENTS
N. Kasahara1, C. Caixeta-Umbelino1, A.C. Oliveira1, M.D.
Paolera1, R. Cohen1, J.P. Vasconcellos2, M.R. Melo1, V.P.
Costa2, M.M.B. Melo2
1
Santa Casa de Sao Paulo, SAO PAULO, Brazil, 2UNICAMP,
CAMPINAS, Brazil
Purpose: The myocilin (MYOC) gene promoter polymorphism -1000C > G (MYOC mt.1) is found to be associated
with faster progression of primary open-angle glaucoma
(POAG). Others have failed to corroborate those results. The
purpose of the study was to investigate the polymorphism
MYOC mt.1 in Brazilian patients with POAG and to evaluate

its possible role on the phenotype and the severity of the
disease.
Design: Cross-sectional study.
Participants and controls: One hundred thirty-seven
patients with POAG and 130 normal controls were enrolled
in the study.
Methods: DNA samples were prepared and the MYOC mt.1
polymorphism in the promoter region was screened by RT
- PCR in a SNP assay. Frequencies of the MYOC mt.1 promoter polymorphism were determined for both groups and
compared by Fisher’s exact test and Chi-square test with
Yate’s correction. Phenotype variables IOP, cup-to-disk ratio
(C/D), number of glaucoma medications and number of surgical procedures for IOP control were compared between
carriers (either CG or GG) and non-carriers (CC) using Student’s t test and Mann-Whitney U test.
Main outcome measures: Frequencies of MYOC mt.1, odds
ratio and relative risk, phenotype-genotype correlation.
Results: MYOC mt.1 genotype frequencies did not differ in
POAG and healthy subjects (P = 0.631); 16.4% of control
subjects and 14.6% of POAG patients were MYOC mt.1 carriers. The frequency of G allele was similar between glaucoma and controls (9.3% and 7.3%, respectively; P = 0.477).
The odds ratio for mt.1 + was 0.815 (95% CI: 0.414 - 1.597,
P = 0.636). Among POAG patients there was no difference,
according to the genotype, in C/D, number of glaucoma
medications and number of surgical procedures for IOP control. IOP levels, however, were higher in non-carriers (P =
0.013).
Conclusion: The G allele of the MYOC mt.1 promoter polymorphism was equally distributed in POAG patients and
healthy subjects suggesting that it is unrelated to the risk and
severity of disease in the Brazilian population.
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P094 EVALUATION OF POLYMORPHISMS OF TEN
GENES IN CHINESE PATIENTS WITH PRIMARY OPENANGLE GLAUCOMA
B. Fan1, D.Y. Wang2, K. Liu2, C.Y. Tham2, P.O.S. Tam2,
D.S.C. Lam2, C.P. Pang2
1
Massachusetts Eye and Ear Infirmary, BOSTON, USA, 2The
Chinese University of Hong Kong, HONG KONG, China
Purpose: Primary open-angle glaucoma (POAG) is a major
form of glaucoma. Genetics has been indicated to have an
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important role in its development. Although at least 20 genetic
loci have been reported, only three causative genes (MYOC,
OPTN and WDR36) are identified from these loci. Mutations
in these genes account for less than 10% of patients with
POAG. Several other genes are associated with POAG, but
reports on these associations are inconsistent. It is important
to further evaluate these genes using larger samples and in
a different population. In the present study, we investigated
ten genes for association with POAG in a large Chinese casecontrol sample.
Methods: Four hundred five unrelated patients with POAG
(255 high-tension glaucoma [HTG], 100 normal tension glaucoma [NTG], and 50 juvenile-onset open angle glaucoma
[JOAG]) and 360 unrelated control subjects were recruited.
Fifteen SNPs in 10 genes (CDH1, CDKN1A, CYP1B1,
GSTM1, GSTT1, MTHFR, NOS3, OPA1, TNF and TP53) that
were reported to be significantly associated with POAG were
genotyped using ABI TaqMan assays or direct sequencing.
Single-SNP association was analyzed using the chi-squared
test. Haplotype analysis was performed using PLINK. Multiple comparisons were corrected by the Bonferroni
method.
Results: One SNP (rs1800629) in TNF and one SNP
(rs1042522) in TP53 showed nominally significant association with POAG (p = 0.021 and 0.025 respectively). However,
these two SNPs and the other thirteen SNPs tested were no
longer significantly associated with POAG after correcting for
multiple comparisons (Bonferroni corrected p > 0.32). Haplotype analysis did not find significant association of individual genes with POAG (p > 0.09).
Conclusions: Our findings suggest that these polymorphisms in the studied genes that were previously associated
with POAG are not significant risk factors for the development
of this complex disorder, at least in the Chinese population.
Further studies are needed to search for major genetic factors that contribute to this important blinding disease.
Grant support: A block grant from the University Grants
Committee, Hong Kong, and a direct grant (2040997) from
the Medical Panel, the Chinese University of Hong Kong.
References:
1. Fan BJ, Wang DY, Lam DSC, Pang CP. Gene mapping
for primary open angle glaucoma. Clin Biochem 2006; 39:
249-258. 2. Fan BJ, Wang DY, Fan DS, et al. SNPs and
interaction analyses of myocilin, optineurin, and apolipoprotein E in primary open-angle glaucoma patients. Mol Vis
2005; 11: 625-631. 3. Ressiniotis T, Griffiths PG, Birch M, et
al. Primary open-angle glaucoma is associated with a specific
p53 gene haplotype. J Med Genet 2004; 41: 296-298. 4.
Dimasi DP, Hewitt AW, Green CM, et al. Lack of association
of p53 polymorphisms and haplotypes in high and normal
tension open angle glaucoma. J Med Genet 2005; 42: e55.
5. Aung T, Ocaka L, Ebenezer ND, et al. A major marker for
normal tension glaucoma: association with polymorphisms
in the OPA1 gene. Hum Genet 2002; 110: 52-56. 6. Liu Y,
Schmidt S, Qin X, et al. No association between OPA1 polymorphisms and primary open-angle glaucoma in three different populations. Mol Vis 2007; 13: 2137-2141.
P095 ASSOCIATION OF THE LOXL1 GENE POLYMORPHISM WITH EXFOLIATION SYNDROME AFTER
INTRAOCULAR SURGERY
F. Mabuchi, Y. Sakurada, K. Kashiwagi, Z. Yamagata, H.
Iijima
University of Yamanashi, YAMANASHI, Japan

Purpose: n 2007, Thorleifsson et al. demonstrated that lysyl
oxidase-like 1 (LOXL1) gene polymorphisms confer risk to
exfoliation syndrome (XFS) in patients from Iceland and Sweden. Then, it was also reported that the LOXL1 gene polymorphisms were associated with XFS in the Japanese
population. Clinically, it is experienced that the XFS sometimes occurs after intraocular surgery. To investigate the
influence of intraocular surgery on XFS, we assessed the
association between the LOXL1 gene polymorphisms and
XFS after intraocular surgery.
Design: ase-control study.
Participants and controls: leven consecutive Japanese
patients who had XFS after intraocular surgery (XFS-A), and
89 patients who had XFS without intraocular surgery (XFS-W).
The mean ages at the time of blood sampling were 73.7 ±
9.2 and 76.5 ± 6.6 years (SD) in patients with XFS-A and
XFS-W respectively.
Methods: Two non-synonymous SNPs, rs1048661 (758G/T,
Arg141Leu) and rs3825942 (794G/A, Gly153Asp), both
located in the first exon of LOXL1 gene, were genotyped
using restriction fragment length polymorphism analysis.
Main outcome measures: The compound genotype frequencies of these SNPs were compared between the patients
with XFS-A and XFS-W.
Results: There was a significant difference (P < 0.0001, Chisquare test) in the compound genotype frequencies between
the patients with XFS-A and XFS-W (XFS-A: TT/GG 8, TG/
AG 1, GG/GG 2 vs XFS-W: TT/GG 88, TG/AG 1). Two XFS-A
patients with GG/GG compound genotype were observed,
although there were no XFS-W patients with GG/GG compound genotype.
Conclusions: Intraocular surgery may induce XFS in patients
with GG/GG compound genotype of the LOXL1 gene.
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polymorphisms in eyes with exfoliation glaucoma in Japanese. Mol Vis 2008; 14: 1338-1343. 7. Tanito M, Minami M,
Akahori M, et al. LOXL1 variants in elderly Japanese patients
with exfoliation syndrome/glaucoma, primary open-angle
glaucoma, normal tension glaucoma, and cataract. Mol Vis
2008; 14: 1898-1905.
P096 ASSOCIATION OF LOXL1 GENE POLYMORPHISMS
WITH PSEUDOEXFOLIATION IN THE CHINESE
K. Lee1, S.L. Ho2, A. Thalamuthu3, A. Venkatraman4, D. Venkataraman4, D. Pek2, T. Aung4, E.N. Vithana4
1
Singapore National Eye Centre, SINGAPORE, Singapore,
2
Department of Ophthalmology, Tan Tock Seng Hospital,
SINGAPORE, Singapore, 3Genome Institute of Singapore,
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SINGAPORE, Singapore, 4Singapore Eye Research Institute,
SINGAPORE, Singapore
Purpose: Single nucleotide polymorphisms (SNPs)
rs1048661 and rs3825942 within the Lysyl Oxidase Like-1
(LOXL1) gene was found to confer risk to pseudoexfoliation
glaucoma (XFG) through pseudoexfoliation syndrome (XFS)
in Nordic, Caucasian and in two Asiatic populations (Indian
and Japanese). The incidence (0.2-0.7%) of XFS in the Chinese is considerably lower compared to Nordic populations.
The aim of this study was to determine the LOXL1 association in Chinese subjects with XFS/XFG.
Design: Genetic association case-control study.
Participants: Chinese subjects with clinically diagnosed
XFS/XFG and normal controls were recruited.
Methods: Genomic DNA was extracted and the two SNPs
(rs1048661 and rs3825942) of LOXL1 gene were genotyped
by bi-directional sequencing.
Main outcome measure: Allele and genotype frequencies
were compared between cases and unrelated controls using
PLINK. Linkage disequilibrium (LD) calculations and haplotype association analysis were done using the Haploview
package and WHAP package respectively.
Results: 62 Chinese patients (17 XFG and 45 XFS) and 171
Chinese controls were studied. The G allele of SNP rs3825942
of LOXL1 was moderately associated (OR = 10.97, P =
0.0018) with pseudoexfoliation in the Chinese. The frequency
of the G allele of rs1048661 was not significantly different in
cases compared to controls (P = 0.142) in the allelic association test. However, the genotype test showed marginal
association for rs rs1048661 (P = 0.030). Only three haplotypes were observed (T-G, G-G and G-A), with G-G as a risk
haplotype (P = 0.0034) and G-A as a protective haplotype
(P=0.00039). T-G, which was a risk haplotype in the Japanese was not associated with XFG in the Chinese (P =
0.124).
Conclusions: Polymorphisms in the LOXL1 gene confer risk
to XFS/XFG in the Chinese. The lower incidence of XFS
suggests additional genetic or environmental factors to have
a major influence on the phenotypic expression of XFS in the
Chinese. The G allele of rs3825942 has been shown to be
associated with XFS/XFG in all populations studied to date.
References:
1. Thorleifsson G, Magnusson KP, Sulem P, et al. Common
sequence variants in the LOXL1 gene confer susceptibility
to exfoliation glaucoma. Science 2007; 317: 1397-1400. 2.
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3. Fingeret JH, Alward WL, Kwon YH, et al. LOXL1 mutations
are associated with exfoliation syndrome in patients from the
Midwestern United States. Am J Ophthalmol 2007; 144:
974-975. 4. Yang X, Zabriskie NA, Hau VS, et al. Genetic
association of LOXL1 gene variants and exfoliation glaucoma
in a Utah cohort. Cell Cycle 2008; 7: 521-524. 5. Ramprasad
VL, George R, Soumittra N, Sharmila F, Vijaya L, Kumaramanickavel G. Association of non-synonymous single nucleotide polymorphisms in the LOXL1 gene with
pseudoexfoliation syndrome in India. Mol Vis 2008;14:
857-861. 6. Hayashi H, Gotoh N, Ueda Yoshiki, et al. Lysyl
Oxidase-like 1 polymorphisms and exfoliation syndrome in
the Japanese Population. Am J Ophthalmol 2008; 145:
582-585. 7. Ozaki M, Lee KY, Vithana EN, et al. Association

of LOXL1 gene polymorphisms with pseudoexfoliation in the
Japanese. Invest Ophthalmol Vis Sci 2008; 49: 3976-3980.
8. Young AL, Tang WW, Lam DS. The prevalence of pseudoexfoliation syndrome in Chinese people. Br J Ophthalmol
2004; 88: 193-195. 9. Foster PJ, Seah SK. The prevalence
of psuedoexfoliation sundrome in Chinese people: the Tanjong Pagar Survey. Br J Ophthalmol 2005; 89: 239-240.
P097 INVESTIGATION OF CYP1B1 MUTATIONS IN CHINESE PATIENTS WITH PRIMARY CONGENITAL GLAUCOMA
X. Guo, M. Yang
Zhongshan Ophthalmic Center, GUANGZHOU, China
Purpose: This study was conducted to investigate the mutation spectrum of the CYP1B1 gene in Chinese patients with
primary congenital glaucoma (PCG).
Design: Observational case study and gene mutation screening.
Participants and controls: Forty-one Chinese PCG patients
and 80 normal Chinese controls.
Methods: Phenotype description, and mutation detection in
the CYP1B1gene.
Main outcome measure: The coding regions of the CYP1B1
gene from 41 Chinese PCG patients were analyzed using
polymerase chain reaction (PCR) and heteroduplex analysissingle strand conformation polymorphism (HA-SSCP) followed by subsequent cloning and bidirectional sequencing.
New variants were confirmed by restriction fragment length
polymorphism (RFLP) analysis in 80 normal Chinese controls.
Results: Six distinct mutations, 4 of which are novel, were
identified in 14.6% (6/41) of all patients. The CYP1B1 mutations in two patients were homozygous, and the other 4
patients were compound heterozygous. Beyond the four
novel mutations (g.4531_4552del22bp, g.4633delC, p.
S336Y, p.I471S), two reported missense mutations (R469W,
R390H) were also identified. The missense mutation R390H
was involved in 9.8% (4/41) of patients in our study. None of
the novel mutations was observed in any of the 80 controls.
Conclusion: Our results support the premise that the
CYP1B1 gene is a major gene for primary congenital glaucoma, appearing to be responsible for the disease in roughly
one in six Chinese PCG patients. The R390H mutation was
identified as a predominant CYP1B1 allele among the Chinese PCG patients in our study. This observation emphasizes
the importance of mutational screening of the CYP1B1 gene,
especially for the R390H mutation in Chinese patients.
References:
1. Kakiuchi-Matsumoto T, et al. Cytochrome P450 1B1 gene
mutations in Japanese patients with primary congenital glaucoma(1). Am J Ophthalmol 2001; 131: 345-350. 2. Tang YH,
et al. Characterization of the Insulin and Transferrin Receptors of Two Cancer Cell Lines. Sheng Wu Hua Xue Yu Sheng
Wu Wu Li Xue Bao (Shanghai) 1996; 28: 438-441. 3. Zhang
Q, Minoda K. Detection of congenital color vision defects
using heteroduplex-SSCP analysis. Jpn J Ophthalmol 1996;
40: 79-85. 4. Lopez-Garrido MP, et al. Heterozygous CYP1B1
gene mutations in Spanish patients with primary open-angle
glaucoma. Mol Vis 2006; 12: 748-755. 5. Mashima Y, et al.
Novel cytochrome P4501B1 (CYP1B1) gene mutations in
Japanese patients with primary congenital glaucoma. Invest
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al. Mutation spectrum of the CYP1B1 gene in Indian primary
congenital glaucoma patients. Mol Vis 2004; 10: 696-702. 7.
Chakrabarti S, et al. Globally, CYP1B1 mutations in primary
congenital glaucoma are strongly structured by geographic
and haplotype backgrounds. Invest Ophthalmol Vis Sci 2006 ;
47: 43-47. 8. Reddy AB, et al. Identification of R368H as a
predominant CYP1B1 allele causing primary congenital glaucoma in Indian patients. Invest Ophthalmol Vis Sci 2003; 44:
4200-4203. 9. Alfadhli S, et al. Molecular and clinical evaluation of primary congenital glaucoma in Kuwait. Am J Ophthalmol 2006; 141: 512-516.

3.5. Laboratory methods: Molecular biology incl. SiRNA
P098 MATRIX METALLOPROTEINASES AND THEIR
INHIBITORS IN AQUEOUS HUMOUR OF PATIENTS WITH
PRIMARY OPEN-ANGLE GLAUCOMA AND PRIMARY
ANGLE-CLOSURE GLAUCOMA
D.C. Nga1, P. Abdul-Rahman2, O. Hashim2, Z. Mimiwati1
1
University Malaya Medical Centre, KUALA LUMPUR, Malaysia, 2University Malaya, KUALA LUMPUR, Malaysia
Purpose: To determine the presence, activity and the quantitative differences of matrix metalloproteinases (MMPs) and
their inhibitors, the tissue inhibitors of metalloproteinases
(TIMPs) in the aqueous humour of patients with primary
open-angle (POAG) and primary angle-closure glaucoma
(PACG).
Participants and controls: Seventy-one patients, of whom
28 with POAG, and 16 PACG patients with 27 who had cataract serving as the control group were recruited.
Method: A prospective, single centre study was carried out.
Aqueous humour was collected from 71 patients undergoing
intraocular surgery.
Main outcome measure: Substrate zymography was performed to determine the presence of gelatinolytic or
caseinolytic activities. Total protein levels were measured
with a commercially-available kit. ELISA kits were used to
quantitate the levels of MMP-2, -3, TIMP-1 and -2.
Result: We found the presence of gelatinolytic activity from
the zymography of all the three groups especially the POAG
group which may represent the presence of MMP-2 and
MMP-9. There was no detectable caseinolytic activity which
suggests low levels of stromelysins. The protein levels were
significantly higher in POAG eyes compared to control (p =
0.003) but not between the PACG and control (p = 0.190).
However, the levels of MMP-2, -3, TIMP-1 and -2 were higher
in both the POAG and PACG compared to control. Nevertheless, the difference was only significant in the levels of
MMP-2, TIMP-1 and -2 between the POAG and control eyes.
Meanwhile, PACG eyes have significantly higher MMP-2 and
TIMP-1 levels than the control eyes. The ratio of MMP-2/
TIMP-2 and MMP-2 + 3/TIMP-1 + 2 were decreased in POAG
and PACG compared to control.
Conclusion: The presence of gelatinolytic activity in the
aqueous humour was consistent with previous studies done
by Ando et al., Maatta et al. and Schlötzer-Schrehardt et al.
The caseinolytic activity however, was undetectable as
shown by Schlötzer-Schrehardt et al., but detectable after
prolonged incubation by Ando et al. suggesting low activity
level. The imbalance of MMP/TIMP may contribute to the

pathogenesis of not only the POAG, but also the PACG eyes.
The reduced MMP activity in both these glaucomatous groups
supports the hypothesis that accumulation of extracellular
matrix may be the causative factor in the pathogenesis of
both the POAG and PACG eyes. To our knowledge, this is
the first study done on the activity and levels of MMPs and
TIMPs in PACG eyes and in Asia. This is important as Asians
will represent 47% of those with glaucoma and 87% of those
with ACG worldwide by the year 2010.
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1. Ando H, Twining SS, Yue BY, et al. MMPs and proteinase
inhibitors in the human aqueous humor. Invest Ophthalmol
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U, Lommatzsch J, Kuchle M, et al. Matrix metalloproteinases
and their inhibitors in aqueous humor of patients with pseudoexfoliation syndrome/glaucoma and primary open-angle
glaucoma. Invest Ophthalmol Vis Sci 2003; 44: 1117-1125.
4. Ronkko S, Rekonen P, Kaarniranta K, et al. Matrix metalloproteinases and their inhibitors in the chamber angle of
normal eyes and patients with primary open-angle glaucoma
and exfoliation glaucoma. Graefes Arch Clin Exp Ophthalmol
2007; 245: 697-704. 5. Quigley HA, Broman AT. The number
of people with glaucoma worldwide in 2010 and 2020. Br J
Ophthalmol 2006; 90: 262-267.

3.6. Laboratory methods: Cellular biology
P099 THE ROLE OF MITOCHONDRIAL INHIBITORS ON
GLUTAMATE INDUCED EXCITOTOXICITY IN RGC5
CELLS
H.G. Li, I.A. Trounce, Y.G. Kong, N. Van Bergen, S. Vasudevan, K. Bromelow, L. Xiang, J.G. Crowston
Centre for Eye Research Australia, MELBOURNE, Australia
Purpose: Mitochondrial DNA mutations have been proposed
to increase retinal ganglion cells vulnerability to cell death in
glaucoma. The purpose of the study was to investigate
whether inhibitors of mitochondrial complex I (rotenone) and
complex III (antimycin) increased excitotoxic cell death and
if agents that enhance mitochondrial function (resveratrol)
prevent glutamate-induced excitotoxic injury in a retinal ganglion cell in vitro (RGC5).
Design: Dose response curves were first established to
determine the response of RGC-5 cells to increasing concentrations of glutamate, rotenone, antimycin A and resveratrol. Monolayers were then co-treated with glutamate and
rotenone, antimycin A or resveratrol at a range of concentrations.
Testing: The MTT colorimetric assay was used to quantify
RGC-5 live cell number. Mitotracker probes were used to look
at changes in mitochondrial distribution. Changes in HO-1
expression indicative of oxidative stress were determined by
Western blotting.
Results: RGC5 cells showed reduced cell numbers in the
presence of high concentrations of glutamate, with a significant reduction in cell number observed above 25 μM (p <
0.01). Glutamate excitotoxicity was significantly reduced by
resveratrol above 25 μM, with resveratrol treated cells show-

96

book_Abstracts.indb 96

12-6-2009 16:16:57

ing an increase in cell survival by more than 50%. Surprisingly, inhibitors of complex I also reduced glutamate
excitotoxicity determined by cell number and HO-1 expression.
Conclusion: Agents that modify mitochondrial activity reduce
glutamate-induced excitotoxicity in cultured retinal ganglion
cells. Further studies are now required to investigate the
mechanisms that mediate protection.
References:
1. Yang JL, Weissman L, Bohr VA, Mattson MP. Mitochondrial DNA damage and repair in neurodegenerative disorders. DNA Repair (Amst) 2008. 2. Orrenius S. Reactive
oxygen species in mitochondria-mediated cell death. Drug
Metab Rev 2007; 39: 443-455. 3. Carelli V, Ross-Cisneros
FN, Sadun AA. Mitochondrial dysfunction as a cause of optic
neuropathies. Prog Retin Eye Res 2004; 23: 53-89. 4. Quigley HA, Nickells RW, Kerrigan LA, Pease ME, Thibault DJ,
Zack DJ. Retinal ganglion cell death in experimental glaucoma and after axotomy occurs by apoptosis. Invest Ophthalmol Vis Sci 1995; 36: 774-786. 5. He Y, Leung KW, Zhang
YH, et al. Mitochondrial Complex I Defect Induces ROS
Release and Degeneration in Trabecular Meshwork Cells of
POAG Patients: Protection by Antioxidants. Invest Ophthalmol Vis Sci 2008; 49: 1447-1458. 6. Yadava N, Nicholls DG.
Spare respiratory capacity rather than oxidative stress regulates glutamate excitotoxicity after partial respiratory inhibition of mitochondrial complex I with rotenone. J Neurosci
2007; 27: 7310-7317.
P100 COMPARISON OF EFFECTS ON THE ISOLATED
RETINAL GANGLION CELL BETWEEN MÜLLER CELL
AND OPTIC NERVE ASTROCYTE USING RAT CO-CULTURE SYSTEM
T. Tsumura, T. Furuya, Z. Pan, K. Kashiwagi
University of Yamanashi, Faculty of Medicine, CHUO,
Japan
Purpose: To investigate the effects of Müller cell and optic
nerve astrocyte on the survival and neurite outgrowth of isolated retinal ganglion cell (RGC) from postnatal rats.
Design: Experimental study.
Methods: RGC, Müller cell, and astrocyte were isolated from
three-day-old Sprague-Dawley rats, and were cultured, as
reported previously. Primary culture of RGC and fifth to seventh passage of Müller cell and astrocyte were used for the
experiments. As previous report, RGC were co-cultured in
serum-free medium containing 0, 5, 10, or 50 μM of S-nitrosoN-acetyl-l,l-penicillamine (SNAP) with either confluent Müller
cells or confluent astrocytes that were seeded onto a semipermeable membrane for 48 hours. Then, survival rate of
RGC was evaluated by flow cytometry, and the number of
RGCs having neurite outgrowth and length of neurite outgrowth were evaluated by an examiner with a masked fashion about the experimental conditions.
Main outcome measure: Survival and nuerite outgrowth of
RGC.
Results: The survival rate of RGC was decreased by SNAP
loading with a dose-dependent manner. Co-cultured both
glial cells improved the survival rate, but there was no significant difference in neuroprotective effects between Müller
cell and astrocyte. In contrast, astrocyte significantly
increased the number of RGC having neurite by 1.5, 1.5, and
1.7 times than Müller cell at doses of 0,5 μM, and 10 μM of

SNAP, respectively. Astrocyte also increased the length of
nuerite outgrowth of RGC by 2.4, 2.9, and 1.4 times than
Müller cell at doses of 0,5 μM, 10 μM of SNAP, respectively.
These differences between Müller cell and astrocyte were
statistically significant.
Conclusion: Both glial cells similarly protect RGCs against
NO loading, but astrocyte may be more beneficial to neurite
outgrowth of RGC than Müller cell.
References:
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cells and retinal glial cells under centrifugal force loading.
Invest Ophthalmol Vis Sci 2004; 45: 3778-3786. 2. Kashiwagi
K, Iizuka Y, Araie M, Suzuki Y, Tsukahara S. Effects of retinal
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Marchant JK, Mahesh N, Porciatti V, Whitmore AV, Masland
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N, Risuleo G. Degenerative and apoptotic events at retinal
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P101 CHEMICAL CHAPERONES TO CORRECT CELLULAR LESIONS
C.P. Pang1, L.Y. Jia1, N.L. Wang2, G.H.F. Yam1
1
Chinese University of Hong Kong, HONG KONG, Hong
Kong, 2Ophthalmology, Beijing Tongren Hospital, BEIJING,
China
Purpose: To investigate the pharmacological effect of chemical chaperones on misfolded myocilin mutants, which caused
primary open-angle glaucoma.
Methods: Human trabecular meshwork cells were transfected to express FLAG/myc-tagged wildtype or glaucomacausing mutant myocilin created by site-directed
mutagenesis. The cells were treated or not with chemical
chaperones, namely 4-phenylbutyric acid (4-PBA, 1 μM),
trimethylamine N-oxide (TMAO, 100 μM) or in deuterium
oxide (D2O)-based medium.
Main outcome measures: Extracellular myocilin was analyzed by immunoprecipitation-western blotting. Intracellular
proteins were separated into Triton X-100-soluble and insoluble fractions, which were analyzed by Western blotting.
Apoptosis was quantified as percentages of cells with fragmented nuclei. The effect on ER stress and subcellular myocilin distribution was examined.
Results: Aggressive myocilin mutants causing high intraocular pressure juvenile-onset primary open-angle glaucoma
were Tx-insoluble, aggregation prone and non-secreted,
whereas mild variants were less severe. Treatment with
4-PBA, TMAO or D2O reduced insoluble myocilin mutants
and restored its secretion in a mutation-dependent manner.
Optimal correction was found for TMAO, which shortened the
ER retention and corrected mutant myocilin non-secretion
dose-dependently. It alleviated the ER stress and rescued
cells from apoptosis.
Conclusions: We demonstrated that small molecule chemical chaperones, in particular natural osmolyte TMAO, allevi-
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ated mutant phenotypes of myocilin. Since they are cell
permeable, this warrants a test of topical administration for
treating myocilin-caused primary open-angle glaucoma.
References:
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implications for the pathogenesis of myocilin-caused primary
open-angle glaucoma. Am J Pathol 2007; 170: 100-109. 2.
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4-phenylbutyrate Acts as Chemical Chaperone on Misfolded
Myocilin to Rescue Cells from Endoplasmic Reticulum Stress
and Apoptosis. Invest Ophthalmol Vis Sci 2007; 48:
1683-1690. 3. Tamarappoo BK, Verkman AS. Defective
aquaporin-2 trafficking in nephrogenic diabetes insipidus and
correction by chemical chaperones. J Clin Invest 1998; 101:
2257-2267. 4. Kresheck GC, Schneider H, Scheraga HA. The
effect of D2O on the thermal stability of proteins. Thermodynamic parameters for the transfer of model compounds from
H2O to D2O. J Phys Chem 1965; 69: 3132-3144. 5. Zhou Z,
Vollrath D. A cellular assay distinguishes normal and mutant
TIGR/myocilin protein. Hum Mol Genet 1999; 8: 2221-2228.

3.7. Laboratory methods: Biochemistry
P102 A STUDY OF AQUEOUS HUMOR PROTEINS IN
CASES OF PRIMARY OPEN-ANGLE GLAUCOMA
F. Jilani, P. Bhattacharya, M. Zaidi, N. Islam
Jawaharlal Nehru Medical College and Hospital, ALIGARH,
India
Purpose: To investigate changes in the protein composition
of aqueous humor in primary open-angle glaucoma (POAG).
Design: Case control study comparing the protein profile of
aqueous humor obtained from human eyes with and without
POAG.
Participants and controls: Participants were established
cases of POAG, > 50yrs old, uncontrolled on medical treatment, undergoing trabeculectomy. Controls were age
matched patients of senile cataract, without any evidence of
glaucoma, undergoing cataract surgery. Patients with history
of ocular surgery within 6 months, evidence of intraocular
inflammation, complicated cataract, history of uveitis, history
of ocular trauma were excluded from both groups. Fifty-two
eyes of 48 patients: 26 eyes of 22 patients in the POAG group
and 26 eyes of 26 patients in control group, were ultimately
selected for the study.
Methods: At the beginning of the surgery 0.1 ml of aqueous
humor was collected, before entering the anterior chamber
of all the eyes. The aqueous humor was stored in microtubes
at -20° C until analysis.
Total protein was estimated in all the aqueous humor samples by the Bradford method. Sodium dodecylsulfate polyacrylamide gel electrophoresis (SDS-PAGE ) of the aqueous
humor samples was also performed to compare the electrophoretic patterns of the two groups.
Main outcome measure: Total aqueous humor protein concentration was found to be increased in the POAG group.
Three protein bands were detected only in the POAG group,
two of which had molecular weights similar to heat shock
proteins.
Results: The geometric mean of total protein concentration
of the aqueous humor samples was 55.73 mg/dl (range:
31-72) in the POAG group and 46.46 mg/dl (range: 27-65) in

the control group. The difference between the two groups
was statistically significant, with p = 0.001. Well-defined protein bands of 10kDa, 20kDa, 30kDa, 50kDa, 60kDa, 70kDa,
90kDa were detected in the POAG group. The control group
exhibited fewer well defined bands, their molecular weights
being 6kDa, 10kDa, 30kDa, 70kDa, 90kDa.
Conclusions: The total concentration of proteins in aqueous
humor of patients with POAG on medical treatment is higher
than in controls. The 20kDa, 50kDa and 60kDa proteins are
present only in the aqueous humor of POAG patients. The
10kDa, 30kDa,70kDa and 90kDa proteins are present in
aqueous humor of both POAG and control group.
References:
1. Tripathi RC, Millard CB, Tripathi BJ. Protein composition
of human aqueous humor: SDS-PAGE analysis of surgical
and post-mortem samples. Exp Eye Res 1989; 48: 117-130.
2. Dos Santos Prata T, Navajas EV, Melo LA Jr, et al. Aqueous humor protein concentration in patients with primary
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Detection of specific proteins in the aqueous humor in primary open-angle glaucoma. Korean Journal of Ophthal 1990;
4: 1-4. 4. Wax M. Serum autoantibodies to heat shock proteins in glaucoma patients from Japan and the United States.
Ophthalmology 2001; 108: 296-302. 5. Dan J, Belyea D,
Gertner G, et al. Plasminogen Activator Inhibitor-1 in the
Aqueous Humor of Patients With and Without Glaucoma.
Arch Ophthalmol 2005; 123: 220-224. 6. Tezel G, Hernandez
R, Wax MB. Immunostaining of heat shock proteins in the
retina and optic nerve head of normal and glaucomatous
eyes. Arch Ophthalmol 2000; 118: 511-518.
P103 ROLE OF MATRIX METALLOPROTEINASE-2 AND
ITS INHIBITOR AND ERYTHROPOIETIN IN THE PATOGENESIS OF PSEUDOEXFOLIATIVE GLAUCOMA
I.A. Fahmy, M.A. Abdelhamid
Research Institute of Ophthalmology, GIZA, Egypt
Purpose: To determine the level of MMP2 and its endogenous inhibitor, tissue inhibitor metalloproteinase-2 (TIMP2)
and erythropoietin (EPO) in the aqueous humor and serum
of patients with pseudoexfoliative glaucoma (PEXG) in relation to samples derived from cataract control patients.
Design: Aqueous humor and serum samples were collected
from patients with PEXG and cataract (25 glaucoma samples
and 15 cataract samples).
Participants: Glaucoma and cataract subjects underwent
routine trabeculectomy and cataract extraction surgeries
respectively.
Main outcome measure: The levels of MMP-2 ,TIMP2 and
EPO were determined by ELISA.
Results: Whereas serum samples showed no significant differences, MMP2 was detected in significantly higher concentration in aqueous samples from PEXG patients compared
to cataract patients. The ratio of MMP2 to its principle inhibitorTIMP2 was balanced in cataract patients but increased in
samples from PEXG patients resulting in excess of MMP2
over TIMP2. The mean aqueous humor EPO concentration
in eyes with PEXG was significantly higher than that in eyes
with cataract. Also, there was significant increase in the
serum EPO concentrations of PEXG patients when compared
to the control group. There was no correlation between the
EPO aqueous humor concentration and the EPO serum con-
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centration in both PEXG and catract patients. Also a positive
correlation was detected between total MMP2 and EPO in
aqueous of PEXG patients.
Conclusion: These findings suggest that complex changes
in the loca MMP-TIMP balance in aqueous humor may promote the abnormal natrix accumulation characteristic of PEX
syndrome and may be involved in the pathogenesis of PEXG.
Also, our results indicate that EPO may play a role in the
opathogenesis of PEXG.
References:
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Harju M, Airaksinen J, Autio-Harmainen H. Matrix Metalloproteinase and Their Tissue Inhibitors in the Aqueous Humour
of Patients with Primary Open-Angle Glaucoma, Expholiation
Syndrome, and Exfoliation Glaucoma. J Glaucoma 2005; 14:
64-69. 5. Dirnagl U, Simon RP, Hallenbeck JM. Ischemic
tolerance and endogenous neuroprotection. Trends Neurosci
2003; 26: 248-254.
P104 PROTECTION EFFECTS OF DEXTRAN 70 ON DAMAGE INDUCED BY BENZALKONIUM CHLORIDE IN
HUMAN CONJUNCTIVAL EPITHELIAL CELLS
B. Qu, J. Kong, J.Y. Zhao, J.S. Zhang
The 4th Affiliated Hospital of China Medical University, SHEN
YANG, China
Purpose: To investigate the protection effects of dextran 70
on damage in human conjunctival epithelial cells induced by
benzalkonium chloride (BAC) which is a kind of major preservative in anti-glaucoma eye drops.
Design: Cell culture in vitro.
Methods: Cultured human conjunctival epithelial cells were
exposed to medium solutions containing 0.0005% BAC, dextran 70 in 0.0005% BAC at 0.01%, 0.05%, 0.1%, 0.2% concentrations and culture solutions for control respectively for
a period of 15 min. Cells were harvested 48 and 72 hours
after treatment. The proliferation inhibition rate of conjunctival
epithelial cells was measured by MTT assay. The relative
expression of the MUC1 was determined by conventional
reverse transcription-polymerase chain reaction (RT-PCR)
at mRNA level. Monoclonal antibody for MUC1 was used in
western blot analysis to detect MUC1 at protein level.
Results: Cells exposed to 0.05%, 0.1%, 0.2% dextran 70 in
0.0005% BAC did not decrease the expression of MUC1 neither at gene level 48 hours and protein level 72 hours after
treatment. Cells treated with 0.0005% BAC and 0.01% dextran 70 in 0.0005% BAC decreased the expression of MUC1
at both mRNA level and protein level.
Conclusions: These results suggest that decreased expression of MUC1 induced by 0.0005% BAC can be prevented
by 0.05%, 0.1%, 0.2% dextran 70. Dextran 70 can regulate
the expression of MUC1.
References:
1. Ayaki M, Yaguchi S, Iwasawa A, Koide R. Cytotoxicity of
ophthalmic solutions with and without preservatives to human
corneal endothelial cells, epithelial cells and conjunctival epi-

thelial cells. Clin Experiment Ophthalmol 2008; 36: 553-559.
2. Liang H, Baudouin C, Pauly A, Brignole-Baudouin F. Conjunctival and corneal reactions in rabbits following short and
repeated exposure to preservative-free tafluprost, commercially available latanoprost and 0.02% benzalkonium chloride. Br J Ophthalmol 2008; 92: 1275-1282. 3. Kim TW,
Lindsey JD, Aihara M, Anthony TL, Weinreb RN. Intraocular
distribution of 70-kDa dextran after subconjunctival injection
in mice. Invest Ophthalmol Vis Sci 2002; 43: 1809-1816. 4.
Brasnu E, Brignole-Baudouin F, Riancho L, Guenoun JM,
Warnet JM, Baudouin C. In vitro effects of preservative-free
tafluprost and preserved latanoprost, travoprost, and bimatoprost in a conjunctival epithelial cell line. Curr Eye Res 2008;
33: 303-312. 5. Kahook MY, Noecker RJ. Comparison of
corneal and conjunctival changes after dosing of travoprost
preserved with sofZia, latanoprost with 0.02% benzalkonium
chloride, and preservative-free artificial tears. Cornea 2008;
27: 339-343. 6. Xiong C, Chen D, Liu J, Liu B, Li N, Zhou Y,
Liang X, Ma P, Ye C, Ge J, Wang Z. A rabbit dry eye model
induced by topical medication of a preservative benzalkonium
chloride. Invest Ophthalmol Vis Sci 2008; 49: 1850-1856.

3.8. Laboratory methods: Pharmacology
P105 - withdrawn

3.10. Laboratory methods: Immunobiology
P106 - withdrawn
P107 CX3CL-1/FRACTALKINE EXPRESSION IN THE TRABECULAR MESHWORK
A. Denoyer1, A. Grise2, W. Rostène2, F. Brignole-Baudouin2,
C. Baudouin1
1
Quinze-Vingts National Ophthalmology Hospital, PARIS,
France, 2UMRS 968, INSERM UPMC, Vision Institute, PARIS,
France
Purpose: To investigate whether CX3CL-1 and its receptor
CX3CR-1 could contribute to inflammation in the trabecular
meshwork.
Methods: Cultured glaucomatous human trabecular cells
(HTM3) were assessed for CX3CL-1/CX3CR-1 expression
by immunochemistry and flow cytometry after exposure to
TNF-alpha or Benzalkonium chloride (BAC). In-vivo trabecular expression of CX3CL-1 was assessed by immunohistochemistry in a glaucomatous model of rats and/or after
instillation of BAC.
Results: HTM3 cells constitutivelly expressed CX3CL-1/
CX3CR-1. Exposure to TNF-alpha or BAC enhanced
CX3CL-1 expression. CX3CL-1 was detected in rat trabecular meshwork and ciliary body. Its expression was detailed
in rat normal eyes, glaucomatous eyes and after BAC exposure.
Conclusion: Inflammatory mediator- and toxic-induced
modulations of CX3CL-1 expression in the trabecular meshwork suggests that CX3CL-1/CX3CR-1 interaction could play
a role in the glaucomatous eye, especially when exposed to
preservative like BAC.
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3.13.1.2. Laboratory methods: In-vivo
imaging: Laser Scanning: Confocal Scanning Laser Polarimetry
P108 POLARIMETRIC ANALYSIS OF THE PERIPAPILLARY REGION IN GLAUCOMA PATIENTS
M. Mellem-Kairala1, M.L. Veronese Rodrigues1, A. Elsner2
1
FMRP - Universidade de Sao Paulo, RIBEIRAO PRETO SP, Brazil, 2Indiana University School of Optometry, BLOOMINGTON, IN, USA
Purpose: To explore the peripapillary region in glaucoma
patients by means of a novel method of polarimetric analysis,
evaluating its utility in improving visualization and detecting
changes.
Design: Cross-sectional study.
Participants: Seventy one eyes with open-angle glaucoma
or suspects of glaucoma were selected to be tested from the
glaucoma outpatient practice at the School Hospital from the
Ribeiro Preto Medical School, Sao Paulo University.
Methods: We acquired polarimetric image data using a commercially available scanning laser polarimeter. Using nearinfrared illumination at each of 20 input polarizations, a series
of image pairs was digitized. Using raw data from the instrument, new images were computed based on their polarization
content. For classification of peripapillary changes we used
color photos acquired by a digital retinograph. Regions of
hyperpigmentation and atrophy with respective controls were
quantified in the computed polarimetry images.
Main outcome measure: Measurements on versus off
hyperpigmentation and atrophy were used to calculate contrast in each image type.
Results: The differences in grayscale between hyperpigmentation or atrophy and respective controls were statisticaly
significant (P < 0.0001) for all the computed images. Statistical analysis showed significant correlation (P < 0.0001)
between the grade of hyperpigmentation and the computed
images, but only for depolarized and ratio depolarized
images. For atrophy, there was moderate correlation between
the grade and the depolarized images (P < 0.0001). Contrast
on the confocal Images was not statistically significant either
for hyperpigmentation or atrophy.
Conclusions: Polarimetry analysis is capable of increasing
contrast and improving visualization of peripapillary changes.
References:
1. Burns SA, Elsner AE, Mellem-Kairala MB, Simmons RB.
Improved contrast of subretinal structures using polarization
analysis. Invest Ophthalmol Vis Sci 2003; 44: 4061-4068. 2.
Mellem-Kairala MB, Elsner AE, Weber A, et al. Improved
contrast of peripapillary hyperpigmentation using polarization
analysis. Invest Ophthalmol Vis Sci 2005; 46: 1099-1106. 3.
Elsner AE, Si YJ, Kairala MB, Miura M. Imaging and visualization of pathology beneath the retinal surface: medicine
meets virtual reality. Stud Health Technol Inform 2002; 85:
133-136. 4. Jonas JB, Fernandez MC, Naumann GO. Glaucomatous parapapillary atrophy. Occurrence and correlations. Arch Ophthalmol 1992; 110: 214-222. 5. Bueno JM,
Hunter JJ, Cookson CJ, et al. Improved scanning laser fundus imaging using polarimetry. J Opt Soc Am A Opt Image
Sci Vis 2007; 24: 1337-1348. 6. Park KH, Tomita G, Liou SY,
Kitazawa Y. Correlation between peripapillary atrophy and
optic nerve damage in normal-tension glaucoma. Ophthal-

mology 1996; 103: 1899-1906. 7. Anderson DR. Correlation
of the peripapillary damage with the disc anatomy and field
abnormalities in glaucoma. Doc Ophthalmol Proc Ser 1983;
35: 1-10. 8. Curcio CA, Saunders PL, Younger PW, Malek
G. Peripapillary chorioretinal atrophy: Bruch’s membrane
changes and photoreceptor loss. Ophthalmology 2000; 107:
334-343. 9. Jonas JB. Clinical implications of peripapillary
atrophy in glaucoma. Curr Opin Ophthalmol 2005; 16: 84-88.
10. Liang X, Yaxing W, Hua Y, Jost BJ. Differences in Parapapillary Atrophy between Glaucomatous and Normal Eyes:
The Beijing Eye Study. American Journal of Ophthalmology
2007; 144: 541-546.

3.13.2. Laboratory methods: In-vivo imaging: Optical Coherence Tomography
P109 GOLD NANORODS AS POTENTIAL CONTRAST
AGENTS FOR OCULAR OPTICAL COHERENCE TOMOGRAPHY
M. Gabriele1, G. Wollstein1, K. McKenna1, H. Devalapally2,
M. Amiji2, H. Ishikawa1, L. Kagemann1, J. Schuman1
1
University of Pittsburgh, PITTSBURGH, USA, 2Northeastern
University, BOSTON, USA
Purpose: To engineer backscattering gold nanorods (NRs)
suitable for enhancing contrast of spectral domain optical
coherence tomography (SD-OCT) images in order to investigate their use as in-vivo contrast agents.
Design: Cross-sectional.
Participants: Animal model using C57Bl/6 mice.
Methods: Gold NRs with an aspect ratio of ~4.5 were grown
using a seed-mediated surfactant-directed synthesis. This
aspect ratio was chosen such that the gold NRs exhibited a
maximum surface plasmon resonant response at the wavelengths used by SD-OCT (center wavelength = 870 nm,
bandwidth = 200 nm). NRs were coated with 1% polyacrylic
acid to minimize aggregation of the particles, and then resuspended in ultrapure water. NR solutions were imaged using
SD-OCT (Bioptigen, Research Triangle Park, NC) and compared to control solutions of ultrapure water. An intravitreal
injection of the NR solution was then administered to healthy
adult male C57Bl/6 mice. Raster SD-OCT images of the
retina were acquired before and after injection using the
same scanning protocol. Animals were then sacrificed and
eyes were processed for transmission electron microscopy
(TEM) imaging.
Main outcome measures: Backscattered SD-OCT intensity
levels and TEM findings.
Results: Gold nanorods with a longitudinal resonance point
at 840 nm and transverse resonance point at 520 nm were
successfully grown and their rodlike shape was confirmed by
TEM. SD-OCT imaging showed localized areas of increased
intensity in the NR solutions but not in the control solution.
We also saw local increases in backscattered intensity in the
eye after intravitreal injection when imaging with SD-OCT.
We confirmed the presence of the NRs in the eye using TEM
imaging.
Conclusions: We were able to observe a change in reflectivity in the mouse eye after an intravitreous injection of NRs
using SD-OCT imaging. Gold NRs may therefore be a tool
for selective enhancement of tissue in OCT imaging.
References:
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1. Nikoobakht B,El-Sayed MA. Preparation and growth mechanism of gold nanorods using seed-mediated growth method.
Chem Mater 2003; 15: 1957-1962. 2. Oldenburg SJ, Averitt
RD, Westcott SL, Halas NJ. Nanoengineering of optical
resonances. Chem Phys Lett 1998; 288: 243-247. 3. Lee KS,
El-Sayed MA. Dependence of the enhanced optical scattering efficiency relative to that of absorption for gold metal
nanorods on aspect ratio, size, end-cap shape, and medium
refractive index. J Phys Chem B 2005; 109: 20331-20338. 4.
Troutman TS, Barton JK, Romanowski R. Optical coherence
tomography with plasmon resonant nanorods of gold. Optics
Lett 2007; 32: 1438-1440. 5. Link S and El-Sayed MA. Optical properties of ultrafast dynamics of metallic nanocrystals.
Ann Rev Phys Chem 2003; 54: 331-366.
P110 STUDY OF VARIOUS ANGLE PARAMETERS AS
MEASURED ON ANTERIOR SEGMENT OCT (VISANTE)
IN CASES OF OPEN ANGLE AND ANGLE CLOSURE
A. Sinha1, A. Jhinja1, V. Agrawal1, A. Agrawal1, V. Agrawal2
1
Dr. Virendra Laser, Phaco Surgery Centre, JAIPUR, India,
2
Sankara Nethralaya, CHENNAI, India
Objective: To compare angle parameters in cases with open
angle and angle closure on Visante.
Design: Comparative case series.
Participants: Thirty eyes of 15 patients with open angles
and primary angle closure.
Materials and methods: All patients underwent detailed
ophthalmological evaluation including anterior segment OCT
and gonioscopy. Patients with open angels on gonioscopy
with or without ocular hypertension or open-angle glaucoma
were included in the open-angle group; patients with occludable or closed angles with primary angle closure or primary
angle-closure glaucoma were included in the angle closure
group. Enhanced anterior segment single images were used
to determine angle-opening distance (AOD) at 500 μm and
750 μm, trabecular-iris space area (TISA) at 500 μm and 750
μm from scleral spur and Scleral spur angle at 180°, 0°, 270°
and 90° using custom software.
Main outcome measures: Quantification of difference in
angle parameters.
Results: The mean age in the open-angle group was 43.27
± 10.57 (range 22-64), and in the angle-closure group was
50.9 ± 8.32 (range 39-68). Each group had 8 males and 7
females. All parameters in the angle-closure group were less
than corresponding parameter in the open-angle group. Iridocorneal angle measurements were least in the 90 and maximum at 0 in both groups. Results are shown in a table.
Conclusion: Anterior segment OCT (Visante) is a non-contact method to reliably distinguish between closed from open
angles.
References:
1. Radhakrishnan S, See J, Smith SD, Nolan WP, Ce Z,
Friedman DS, Huang D, Li Y, Aung T, Chew PTK. Reproducibility of Anterior Chamber Angle Measurements Obtained
with Anterior Segment Optical Coherence Tomography.
Invest Ophthalmol Vis Sci 2007; 48: 3683-3688. 2. Thomas
R, Thomas S, Chandrashekar G. Gonioscopy. Ind J Ophthalmol 1998: 46: 255-261. 3. Foster PJ, Aung T, Nolan WP,
Machin D, Baasanhu J, Khaw PT, Alsbirk P-H, Lee PS, Seah
SKL, Johnson GJ. Defining occludable’ angles in population
surveys: drainage angle width, peripheral anterior synechiae,
and glaucomatous optic neuropathy in east Asian people. Br

J Ophthalmol 2004; 88: 486-490. 4. Foster PJ, Buhrmann R,
Quigley HA, Johnson GJ. The definition and classification of
glaucoma in prevalence surveys. Br J Ophthalmol 2002; 86:
238-242. 5. Sakata LM, Lavanya R, Friedman DS, Aung HT,
Seah SK, Foster PJ, Aung T. Assessment of the Scleral Spur
in Anterior Segment Optical Coherence Tomography Images.
Arch Ophthalmol 2008; 126: 181-185.

3.13.2.2. Laboratory methods: In-vivo
imaging: Optical Coherence Tomography:
Posterior Segment
P111 OPTIC NERVE DISC MEASUREMENTS AND RNFL
THICKNESS ANALYSIS WITH FOURIER DOMAIN OCT
COMPARED TO TIME DOMAIN OCT
A.K. Nowinska1, E.A. Wylegala2
1
District Railway Hospital, KATOWICE, Poland, 2Head, Nursing Department and Social Medical Issues, KATOWICE,
Poland
Purpose: To compare optic nerve disc measurements and
RNFL thickness obtained from two optical coherence tomography systems.
Design: Prospective, observational study.
Participants: Seventy eyes of 35 healthy volunteers were
recruited for the study.
Methods: Examination repeated three times under the same
photopic condition during one visit with TD OCT and FD
OCT.
Main outcome measure: Optic nerve disc area, cup area,
cup to disc area ratio, mean RNFL thickness in four quadrants. Bland-Altman plots were used to evaluate agreement
between systems.
Results: Mean optic nerve disc area was 2.58 mm2 (±0.36
mm2) by TD OCT and 2.32 mm2 (±0.34 mm2) by FDOCT.
Mean cup area and cup-to-disc area ratio were respectively,
as follows: 0.51 mm2 (±0.31 mm2), 0,42 mm2 (±0.36 mm2);
0.198 (± 0.08), 0.191 (± 0.07). Mean optic nerve and cup area
was respectively 0.26 mm2 (±1.96 SD; ± 0.42 mm2); 0.1 mm2
(±1.96 SD; ± 0.32 mm2) larger for TD OCT system, while
there was no significant difference in cup-to-disc ratio for both
systems. The mean nasal and temporal RNFL thickness was
significantly greater for the FD OCT compared with the TD
OCT. The mean difference was 22.1 μm (±1.96 SD; ± 32.7
μm) for nasal quadrant and 8.8 μm (±1.96 SD; ± 22.7 μm) for
temporal quadrant. There was no significant difference in the
mean inferior and superior RNFL thickness.
Conclusions: Although two systems may not be used interchangeably for RNFL thickness analysis, they show good
agreement for cup to disc area ratio assessment.
References:
1. Townsend KA, Wollstein G, Schuman JS. Imaging of the
retinal nerve fibre layer for glaucoma Br J Ophthalmol 2009;
93: 139-143. 2. Menke MN, Knecht P, Sturm V, et al Reproducibility of nerve fiber layer thickness measurements using
3D fourier-domain OCT Invest Ophthalmol Vis Sci 2008; 49:
5386-5391. 3. Barkana Y, Burgansky-Eliash Z, Gerber Y, et
al Inter-device variability of the Stratus optical coherence
tomography. Am J Ophthalmol 2009; 147: 260-266. 4. Cheung CY, Leung CK, Lin D et al Relationship between retinal
nerve fiber layer measurement and signal strength in optical
coherence tomography Ophthalmology 2008; 115: 1347-1351,
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1351.e1-2. 5. Gabriele ML, Ishikawa H, Wollstein G et al
Peripapillary nerve fiber layer thickness profile determined
with high speed, ultrahigh resolution optical coherence
tomography high-density scanning Invest Ophthalmol Vis Sci
2007; 48: 3154-3160. 6. Forooghian F, Cukras C, Meyerle
CB et al Evaluation of time domain and spectral domain optical coherence tomography in the measurement of diabetic
macular edema Invest Ophthalmol Vis Sci 2008; 49:
4290-4296. 7. Medeiros FA, Zangwill LM, Bowd C et al Evaluation of retinal nerve fiber layer, optic nerve head, and
macular thickness measurements for glaucoma detection
using optical coherence tomography Am J Ophthalmol 2005;
139: 44-55.

3.20. Laboratory methods: Other
P112 COMPARATIVE FLOW STUDY OF 3 DIFFERENT
MODELS OF A STAINLESS STEEL MINIATURE GLAUCOMA IMPLANT
S. Estermann1, K. Yuttitham2, J. Chen2, R. Stamper2
1
University of California, San Francisco, BERKELEY, USA,
2
University of California, SAN FRANCISCO, USA
Purpose: To determine flow characteristics of 3 models of a
stainless steel miniature glaucoma implant at different levels
of pressure under in vitro conditions.
Design: Controlled laboratory investigation.
Methods: Three different models of a glaucoma mini drainage device (P-50, R-50 and P-200) were tested at 5 different
levels of pressure (5, 10, 15, 20, 25 mmHg). Four measurements per sample over a 15 minutes period were taken. The
experimental set-up was based on a gravity driven flow test
where the device was subjected to a constant gravitational
force of fluid. The apparatus consisted of a water column that
was occluded with Parafilm ‘M’, a water reservoir, and a
scale. The device was implanted into the Parafilm ‘M’ under
a microscope. The drainage was collected in a beaker which
was continuously weighed with a precision scale. Flow (Q)
was calculated as grams of balanced salt solution (BSS) per
minute at each pressure level and then converted to ml/min.
Resistance (R) was calculated using the variables pressure
(P) and flow (Q). All tests were done with balanced salt solution at room temperature.
Main outcome measure: Flow rate.
Results: Q for the P-50 model was 0.09 ± 0.004 ml/min
(mean ± SD) at 5 mmHg, 0.18 ± 0.01 at 10 mmHg, 0.27 ±
0.006 at 15 mmHg, 0.32 ± 0.03 at 20 mmHg, and 0.41 ± 0.02
at 25 mmHg. For the R-50 model Q was 0.11 ± 0.02 at 5
mmHg, 0.22 ± 0.03 at 10 mmHg, 0.33 ± 0.05 at 15 mmHg,
0.42 ± 0.06 at 20 mmHg, and 0.51 ± 0.08 ml/min at 25 mmHg.
For the P-200 model Q was 0.66 ± 0.02 at 5 mmHg, 1.18 ±
0.02 at 10 mmHg, 1.57 ± 0.02 at 15 mmHg, 1.92 ± 0.02 at
20 mmHg, and 2.24 ± 0.02 ml/min at 25 mmHg. Resistance
to flow over all pressure levels was 56.45 ± 2.87 mmHg/ml/
min (mean ± SD) for the P-50, 46.70 ± 8,24 for the R-50 and
9.40 ± 0.20 for the P-200 model. A comparison of the flow
rates among the 3 models showed statistically significant
differences between the P-50 and P-200 and the R-50 and
P-200 model at all pressure levels (p < 0.01; paired t-test).
Similarly the calculated resistance values demonstrated a
statistically significant difference (p < 0.02) between the P-50
and P-200 and between the R-50 and P-200. No statistically
significant differences in flow rates or resistance could be
detected between the R-50 and P-50 model.

Conclusions: The currently available models of a stainless
steel miniature glaucoma implant vary in their flow characteristics, as predicted by the differences in their internal
lumen diameters. The P-200 model shows a statistically significant higher flow rate compared to both the P-50 and R-50
model. The P-50 and R-50 model show statistically similar
flow rates.
References:
1. Porter JM, Krawczyk CH, Carey RF. In vitro flow testing of
glaucoma drainage devices. Ophthalmology 1997; 104:
1701-1707. 2. Prata JA Jr, Mrmoud A, LaBree L, Minckler
DS. In vitro and in vivo flow characteristics of glaucoma drainage implants. Ophthalmology 1995; 102: 894-904. 3. Lim KS,
Allan BD, Lloyd AW, et al. Glaucoma drainage devices; past,
present, and future. Br J Ophthalmol 1998; 82: 1083-1089.
4. Nyska A, Glovinsky Y, Belkin M, et al. Biocompatibility of
the Ex-PRESS miniature glaucoma drainage implant. J Glaucoma 2003; 12: 275-280. 5. Maris PJ Jr, Ishida K, Netland
PA. Comparison of Trabeculectomy with Ex-PRESS miniature
glaucoma device implanted under a scleral flap. J Glaucoma
2007; 16: 14-19.
P113 IMPLANTABLE DEVICE FOR CONTINUOUS MONITORING OF INTRAOCULAR PRESSURE
R.E. Frenkel1, M. Jaeger2, R. Clavier2, R. Kline-Schroeder2,
M. Latina3, J. Parel4, M. Frenkel5
1
East Florida Eye Institute, STUART, FLORIDA, USA, 2Creare
Incorporated, HANOVER, USA, 3Massachusetts Eye and Ear
Infirmary, BOSTON, MA, USA, 4Bascom Palmer Eye Institute, MIAMI, FL, USA, 5Eye Research Foundation, STUART,
FL, USA
Purpose: To develop a non-contact device for continuous
monitoring of intraocular pressure. The system is based on
the intraocular implantation of an extremely small, entirely
passive transducer.
Methods: The transducer is a flexible structure that changes
volume in response to changes in intraocular pressure. The
transducer is an integrated module that consists of a parallel
plate capacitor and a discrete inductor connected in series
to form an L-C circuit. As the pressure surrounding the capacitor changes, the separation of the capacitor plates is varied
and the resonant frequency of the L-C circuit changes. Noncontact pressure readings are made by measuring the resonant frequency of the coil using radio frequency (RF) energy
from an external probe (grid-dip meter). The current system
was designed with a target accuracy of 2 mmHg over a pressure range of 0-60 mmHg.
Results: A 3-mm diameter prototype device was fabricated
using silicon micro machining techniques. The capacitance
change of the sensor was 7pF between 0 and 40 mmHg. The
natural frequency varied from 37 MHz at 0 mmHg to 33 MHz
at 40 mmHg. The IOP was measured by determining the
resonant frequency of the sensor and was accurate to 2
mmHg. These frequency changes of the L-C circuit formed
by the sensor yielded sufficient sensitivity to measure small
changes in the pressure.
Conclusion: We have demonstrated that a 3 mm in diameter
continuous IOP sensor can be designed and fabricated by
using silicon micro machining techniques that is accurate to
2 mmHg, to aid in the diagnosis and treatment of glaucoma.
References:
1. Brubaker RF. Introduction: Three Targets for Glaucoma
Management. Surv Ophthalmol 2003; 48: S1-S2. 2. Leske
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MC. The epidemiology of open-angle glaucoma: a review.
Am J Epidemiol 1983; 118: 166-191. 3. Asrani S, Zeimer R,
Wilensky J, et al. Large diurnal fluctuations in intraocular
pressure are an independent risk factor in patients with glaucoma. J Glaucoma 2000; 9: 134-142. 4. Hong S, Seong GJ,
Hong YJ. Long-term intraocular pressure fluctuation and progressive visual field deterioration in patients with glaucoma
and low intraocular pressures after a triple procedure. Arch
Ophthalmol 2007; 125: 1010-1013. 5. Werner EB, Drance
SM, Schulzer M. Trabeculectomy and the progression of
glaucomatous visual field loss. Arch Ophthalmol 1977; 95:
1374-1377.
P114 IMPORTANCE OF CIRCULATING PLATELET
AGGREGATES AND HAEMODYNAMIC CHANGES IN
OPHTALMIC ARTERY AND PROGRESSION OF VISUAL
FIELD LOSS AT PSEUDOEXFOLIATION GLAUCOMA
V. Rogosic
University Hospital Split, SPLIT, Croatia
Objectives: The aim of the work is to examine a role of circulating platelet aggregates (CPA) at pseudoexfoliation glaucoma, haemodynamic changes in ophtalmic artery by CDI
searching for VF progresion.
Design: The examination included 80 patients, where 40 of
them suffered from POAG as a control group, and 40 from
PXG as a experimental group.
Subjects: The examination included in POAG group were
11 men (25%) and 29 (75%). In PXG group were 24 (60%)
men and 16 (40%) women (p & 0.001).
Methods: All the examinees underwent basic ophtalmological control. VF examination was done at 6-months intervals.
CPA values (proportion) were tested by the method according to Wu and Hoak and ultrasonic measurement of blood
perfusion in ophthalmic artery CDI.
Main outcome measure: Increased resistivity index as found
in ophtalmic artery (RI AOF) in PXG groups in comparision
with POAG group, where the values found were lower
(p = 0.029).
Results: Analyzing obtained values of circulating platelet
aggregates (CPA) between the groups (POAG and PXG) we
got statistically significantly bigger CPA vaules in POAG
group than in PXG group for 1.4 times (p & 0.001).
We have also performed the analysis of ultrasonically (CDI)
examinated parameters, velocities ans resistivities of left and
right side in ophthalmic artery and internal carotid artery, at
both PXG and POAG glaucoma groups.
Increased resistivity index as found in ophtalmic artery (RI
AOF) in PXG groups in comparision with POAG group, where
the values found were lower (p = 0.029). Statistically significant were found bigger ultrasonic resistivity index values in
internal carotid artery (RI ACI) (p = 0.031) and pulsatility
index in internal carotid artery (PI ACI) (p = 0.013) in PXG
group than in POAG group. There is a 90% probability of the
difference between PXG and POAG groups regarding perfusion velocity in diastola in ophtalmic artery (VD AOF) (p =
0.106), namely in the sense of bigger values in POAG group
in comparision with PXG group.
Conclusion: Decreased CPA values found resulted in hypercoagubility of blood in PEX group. Also at PEX glaucoma
were found incerased perfusion resistivity indexes in ophtalmic artery and internal carotid artery which most probably

finally resulted with ischemia and hypoxia, thus helping progression of visual field.
References:
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glaucoam associated with exfoliation syndrome? Progr Ret
Eye Res 2003; 22: 253-275. 2. Hayreh SS. The role of age
and cardiovascular disease in glaucomatous optic neuropathy. Surv Ophthalmol 1999; 43 Suppl 1: 27-42. 3. Wu KK,
Hoak JC. Spontaneus platelet aggregation in arterial insufficiency: mechanisms and implications. Thromb Haemost
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Vielmo A. Color Doppler imaging in the evaluation of optic
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asymptomatic myocardial dysfunction. Graefes Arch Clin Exp
Ophthalmol 2005; 243: 446.

5.1. Experimental glaucoma; animal models: Rodent
see also P075
P115 DETERMINATION OF CONVENTIONAL PROTEIN
KINASE C ISOFORMS INVOLVED IN HIGH INTRAOCULAR PRESSURE-INDUCED RETINAL ISCHEMIC PRECONDITIONING OF RATS
J. Ding1, N. Ding1, N. Wang1, J. Li2
1
Beijing Tongren Hospital, BEIJING, China, 2Capital Medical
University, BEIJING, China
Objective: Conventional protein kinase C (cPKC) plays an
important role in the development of retinal ischemic preconditioning (IPC). The present study was undertaken to investigate whether cPKC activity following the induction of retinal
IPC is mediated through specific isoforms.
Design: High intraocular pressure (IOP) was used to induce
retinal IPC.
Subjects: Pathogen-free, adult male Wistar rats.
Methods: Immunofluorescence staining with cPKC-specific
antibodies, and Western blot analyses of cPKC isoforms.
Main outcome measures: Establish the membrane translocation and protein expression of cPKC in retina at various
intervals after the IPC stimulus.
Results: cPKCgamma membrane translocation was
increased significantly early after inducing IOP (20 min-1 h),
whereas the protein expression levels of cPKCalpha and
gamma were elevated much later (12-168 h). The increased
protein expression of cPKCalpha at 72 h and cPKCgamma?
at 24 h after IPC were confirmed by immunofluorescence
staining. In addition, cPKCgamma? co-localized with retinal
ganglion cell (RGC)-specific marker, neurofilament.
Conclusions: The results indicate that cPKCalpha and
gamma differentially control the cellular signaling of high IOPinduced retinal IPC.
References:
1. Gidday JM. Cerebral preconditioning and ischaemic tolerance. Nat Rev Neurosci 2006; 7: 437-448. 2. Li B, Yang C,
Rosenbaum DM, et al. Signal transduction mechanisms
involved in ischemic preconditioning in the rat retina in vivo.
Exp Eye Res 2000; 70, 755-765. 3. Li J, Niu C, Han S, et al.
Identification of protein kinase C isoforms involved in cerebral
hypoxic preconditioning of mice. Brain Res 2005; 1060:
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62-72. 4. Osborne NN, Casson RJ, Wood JP, et al. Retinal
ischemia: mechanisms of damage and potential therapeutic
strategies. Prog Retin Eye Res 2004; 23: 91-147. 5. Roth S.
Endogenous neuroprotection in the retina. Brain Res Bull
2004; 62: 461-466. 6. Roth S, Li B, Rosenbaum PS, et al.
Preconditioning provides complete protection against retinal
ischemic injury in rats. Invest Ophthalmol Vis Sci 1998; 39:
777-785. 7. Wood JP, McCord RJ, Osborne NN. Retinal protein kinase C. Neurochem Int 1997; 30: 119-136.
P116 THE EFFECT OF ACUTE ELEVATED HYDROSTATIC
PRESSURE ON THE RAT EX-VIVO EYECUP PREPARATION
M. Ishikawa1, Y. Izumi2, N. Sato1, Y. Sawada1, S. Abe1, T.
Yoshitomi1
1
Akita University, AKITA, Japan, 2Washington University
School of Medicine, ST. LOUIS, USA
Objective: To investigate the retinal impairment induced by
elevated hydrostatic pressure using isolated eyecups prepared from rats. Involvement of glutamate excitotoxicity is
also examined.
Design: Laboratory investigation.
Materials: Isolated eyecups prepared from 30 (± 2)-day-old
Spraque-Dawley rats.
Methods: SD rats were anesthetized with diethyl ether and
decapitated. After removal of the anterior segment and vitreous, the eyecup was placed at the bottom of 1.2 m height
glass cylinder filled with artificial cerebrospinal fluid (aCSF)
at 30° for 24 h. Hydrostatic pressure was calculated as 74
mmHg at the bottom of the column. The aCSF contained (in
mM): 124 NaCl, 5 KCl, 2 MgSO4, 2 CaCl2, 1.25 MgH2PO4,
22 NaHCO3, 10 glucose, bubbled with 95%O2-5% CO2.
Glutamate (1 mM) was administered in some experiments.
Upon completion of an experiment, eyecups were sliced into
two or three equal segments, and fixed in a solution containing 2.5% glutaraldehyde overnight at 4°C. After postfixation
with 1% osmium tetroxide for 60 min, specimens were dehydrated in an alcohol series, embedded in Epon, and cut into
1-μm-thick sections. For immunocytochemistry, the specimens were fixed with 4% paraformaldehyde in 0.1 M phosphate buffer for 1 hour. They were then embedded in OCT
compound, and frozen with liquid nitrogen. Cryosections
were incubated with anti-human glial fibrillary acidic protein
(GFAP) antibody. FITC-conjugated goat anti-rabbit IgG antibody was applied to the frozen section as a second antibody.
Binding sites of IgGs were detected by confocal laser scanning microscopy.
Main outcome measure: Histological and immucocytochemical analyses.
Results: 1. Elevated hydrostatic pressure led to axonal swelling of the retinal ganglion cells. In accordance with the previous in vivo experiment, there was marked accumulation of
smooth-surfaced vesicles in the swollen axon. An increase
in RNFL thickness was statistically significant compared with
controls. 2. Administration of 1 mM glutamate caused Müller
cell swelling in eyecups not exposed to elevated pressure.
Müller cell swelling was considered as an accumulation of
glutamate. 3. Under the elevated hydrostatic pressure with
aCSF containing 1 mM glutamate, the retinas exhibited excitotoxic neuronal degeneration. Glutamate-mediated Müller
cell swelling was prevented in this experimental condition. 4.
Müller cells reacted to the insult of elevated hydrostatic pres-

sure by expressing GFAP, which was considered as a pathological marker for the cell stress.
Conclusions: Based on the present findings, it is considered
that presumable obstruction of axonal transport led to axonal
swelling and disruption of the glial glutamate uptake resulted
in exitotoxicity are the fundamental mechanism of pathogenesis in the present glaucoma model.
References:
1. Izumi Y, et al. J Neurosci Methods 1995; 60: 219-225. 2.
Quigley HA and Addicks EM. Invest Ophthalmol Vis Sci 1980;
19: 137-152. 3. Izumi Y, et al. Glia 2002; 39: 58-68. 4. Ahmed
F, et al. Invest Ophthalmol Vis Sci 2004; 45: 1247-1258. 5.
Woldemussie E, et al. Glia 2004; 47: 109-119.
P117 STEM CELLS AND GLAUCOMA: PRELIMINARY
RESULTS
R. Nuzzi, A.G. Actis, G. Fanton, G. Consolandi
University of Torino, TORINO, Italy
Objective: In the last years some authors explored the possible role of stem cells in the therapy of glaucoma. In our
experience, bone marrow-derived mesenchimal autologue
stem cells (that considering literature don’t seem to have
teratogenous effects) used with intravitreal or via pars plana
injection, can repair the loss of ganglionar retinal cells (for
glaucomatous optic neuropathy) or, genetically modified, can
modulate the function of ciliary bodies or can generate growth
factors for neuroprotection (CNTF, GDNF,PEDF). Immunohistochemical studies have shown that ocular hypertension
induces modifications into trabecular tissue, particularly a
reduction of trabecular cells. In this preliminary study we propose to evaluate if it is possible to repopulate trabecular
meshwork cells in glaucomatous patients inoculating bone
marrow-derived mesenchimal stem cells in the anterior chamber of the eye.
Design: Ocular hypertension is induced in rats. Bone marrow-derived mesenchimal stem cells are implanted in the
anterior chamber of one of the eyes. The untreated is used
as a control. The animals are sacrificed at different time
points and the eyes are subjected to histological and immunohistochemical examination.
Participants and controls: We induced ocular hypertension
and implanted mesenchimal stem cells in the right eye of 12
adult rats (left eye as control).
Methods: Ocular hypertension was periodically induced in
rats by means of a needle-cannula with manometer in the
anterior chamber of the eye. The animals (three for each of
the first two time points, 5 at day 30) were sacrificed at 1,7
and 30 days from the implant, and the eyes were subjected
to hystological and immunohystochemical examination.
Main outcome measure and Results: At day one from the
implant in all cases stem cells were present in the trabecular
tissue. None of the cells showed signs of differentiation. At
day 12 stem cells were present in two rats, absent in one. In
one of the two positive cases the cells were differentiated, in
the other one were not differentiated.
At day 30 in four rats cells were present and in one rat were
not present. In 3 of the 4 rats cells were differentiated. We
lost one rat during the study.
Conclusions: Preliminary results suggest that stem cells can
replace trabecular tissue cells damaged by glaucoma.
We will extend the study to a larger number of experimental
animals, analyzing the effect upon IOP. We will test injection
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of stem cells both in anterior and in vitreal chamber (to suggest a complete treatment of glaucoma).
References:
1. Young MJ, et al. Integration of transplanted neural progenitor cells into the retina of immature and mature dystrophic rats. Molecular and Cellular Neuroscience 2000; 16:
197-205. 2. Warfvinge K, et al. Retinal progenitor cell xenografts to the pig retina: cytochemical differentiation. Arch
Ophthalmol 2005; 23: 1385-1393. 3. Jason SM, et al. Embryonic stem cell-derived neural progenitors incorporate into
degenerating retina and enhance survival of host photoreceptors. Stem Cells 2006; 24; 274-283. 4. Nuzzi R, et al. Morphological features of the anterior segment of the human eye.
New Trends in Ophthalm 1996; 11. 5. Kelley MJ, et al, Stem
cells in the trabecular meshwork. Exp Eye Res 2008; 88:
747-751.

5.3. Experimental glaucoma; animal models: Other
P118 A MODEL TO MEASURE TISSUE HYDRAULIC PERMEABILITY IN RABBIT CAPSULES POST GLAUCOMA
SURGERY
A. How1, L. Xiang2, K. Bromelow2, J.G. Crowston2, M. Coote2
1
Singapore National Eye Centre, SINGAPORE, Singapore,
2
Centre for Eye Research Australia, MELBOURNE, Australia
Objective: It has been well established that the hallmark of
failure of any glaucoma filtration surgery is postoperative
conjunctival scarring. Mechanical forces have been shown
to have a significant influence on fibroblast-mediated wound
healing activity and wound remodelling. These factors may
be particularly important following glaucoma surgery where
ocular fluid (aqueous humour) perfuses the wound site. As
yet, no animal model of glaucoma surgery described enables
fluid flow and pressure through the subconjunctival tissues
to be regulated and measured consistently and reliably. We
aimed to establish a model to measure tissue hydraulic permeability in rabbit capsules post experimental glaucoma filtration surgery to evaluate the influence of biomechanics on
the wound healing response following glaucoma surgery.
Design and Participants: This was a study of 8 New Zealand White rabbits undergoing modified filtering surgery in
their left eyes and their right eyes were used as controls.
Intervention: Each rabbit had a single-plate paediatric Molteno implant placed in the superotemporal quadrant of their
left eyes. The rabbits were allocated to one of 2 groups. The
first group would have measurements done at 1 week after
surgery (n = 4) and the second would have measurements
at 4 weeks (n = 4). The drainage tube within the anterior
chamber was cannulated ostium in-situ with a needle attached
to a pressure transducer and fluid column at 15 mmHg and
the drop in the fluid column was measured every minute for
5 minutes. For the control group, the anterior chamber of the
unoperated fellow eyes was cannulated and similar measurements were performed on the same day as that of the other
eye.
Main outcome measure: The drop in height of the fluid column was a reflection of the tissue hydraulic permeability of
the rabbit capsule of the operated eyes and a reflection of
the outflow in the control eyes.
Results: At 1 week after surgery, the drop in the height of

the fluid column was (mean ± SD) 1.46 (0.74 mm/min/mmHg,
whereas at 4 weeks, it was 0.10 (0.07 mm/min/mmHg
(p = 0.03, Pair-t test). The control eyes had a mean drop in
the height of the fluid column at 1.41 ± 0.17 mm/min/
mmHg.
Conclusion: Tissue hydraulic permeability in rabbit capsules
post glaucoma filtration surgery can be quantified reliably and
consistently with this model. A 4-week post-surgery capsule
in the rabbit has reduced tissue permeability as compared to
that at 1 week post-surgery.
References:
1. Addicks EM, Quigley HA, Green WR, Robin AL. Histologic
characteristics of filtering blebs in glaucomatous eyes. Arch
Ophthalmol 1983; 10: 795-798. 2. Hitchings RA, Grierson I.
Clinicopathological correlation in eyes with failed fistulizing
surgery. Trans Ophthalmol Soc 1983; 103: 84-88. 3. Chiquet
M. Regulation of extracellular matrix gene expression by
mechanical stress. Matrix Biol 1999; 18: 417-426. 4. Aaron
RK, Ciombor DM, Wang S, Simon B. Clinical biophysics: the
promotion of skeletal repair by physical forces. Ann N Y Acad
Sci 2006; 1068: 513-553. 5. Klein-Nulend J, Roelofsen J,
Sterck JG, Semeins CM, Burger EH. Mechanical loading
stimulates the release of transforming growth factor-beta
activity by cultured mouse calvariae and periosteal cells. J
Cell Physiol 1995; 163: 115-119.
P119 ANTISCARRING EFFECT OF COMBINED BEVACIZUMAB WITH 5-FLUOROURACIL ON BLEB SURVIVAL
FOLLOWING EXPERIMENTAL GLAUCOMA FILTRATION
SURGERY
A. How1, J.G. Crowston2, J.L. Chua1, M. Lim1, R. Su3, R.
Kumar3, A. Charlton4, T. Wong1
1
Singapore National Eye Centre, SINGAPORE, Singapore,
2
Centre for Eye Research Australia, MELBOURNE, Australia,
3
Singapore Eye Research Institute, SINGAPORE, Singapore,
4
National University Hospital, SINGAPORE, Singapore
Purpose: The management of post-operative scarring after
trabeculectomy remains clinically challenging. Current treatment of failing blebs is with subconjunctival 5-Fluorouracil
(5FU) injections. Bleb vascularity is one of the clinical predictors of poor bleb function. 4 TGF beta stimulates VEGF production in human conjunctival fibroblasts. We postulate that
VEGF is actively involved in the post-op scarring response
and bleb failure. The aim of the study was to determine the
effect of Bevacizumab combined with 5FU on bleb survival
following trabeculectomy in the rabbit and compare its effect
with Bevacizumab only, 5FU only and placebo.
Design and participants: This was an observer-masked
study of twenty-six New Zealand White rabbits undergoing
modified filtering surgery.
Methods: The animals were allocated to one of four treatment groups i.e. placebo (phosphate buffered saline, PBS)
control (n = 7), 5 fluorouracil (5FU) (n = 4), bevacizumab (n
= 8) or bevacizumab + 5FU (n = 7). Subconjunctival injections
of the agent(s) were administered immediately after surgery
and then weekly for 28 days.
Main outcome measure: The primary outcomes were bleb
survival, bleb vascularity and expression of fibrotic markers.
The clinical parameters were graded by two masked observers. The animals were sacrificed and the eyes histologically
analysed for signs of scarring, collagen I and fibronectin
expression at the bleb site were quantified by RT-PCR.
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Results: At day 28, At day 28, all 7 of the blebs (n = 7, 100%)
in the bevacizumab/5FU treated group remained functioning
compared to 3 out of 8 (37.5%) blebs with bevacizumab treatment alone, 1 out of 4 in the 5FU (25%) group and 0 in the
placebo group. Near normal conjunctival vascularity was
observed in bevacizumab/5FU-treated eyes, compared to
bevacizumab and placebo-treated eyes, where there was an
increase in vascularity noted on days 21 and 28.
Bevacizumab/5FU-treated blebs had significantly less
expression of collagen I and fibronectin (p < 0.05).
Conclusion: Combined Bevacizumab with 5FU may provide
a more effective antiscarring alternative than 5FU alone in
the treatment of post-trabeculectomy bleb failure.
References:
1. Broadway DC, Bloom PA, Bunce C, Thiagarajan M, Khaw
PT. Needle revision of failing and failed trabeculectomy blebs
with adjunctive 5-fluorouracil Survival analysis. Ophthalmology 2004; 111: 665-673. 2. Mastropasqua L, Carpineto P,
Ciancaglini M, Zuppardi E, Lobefalo L, Gallenga PE. Delayed
post-operative use of 5-fluorouracil as an adjunct in medically
uncontrolled open-angle glaucoma. Eye 1998; 12: 701-706.
3. Shin DH, Juzych MS, Khatana AK, Swendris RP, Parrow
KA. Needling revision of failed filtering blebs with adjunctive
5-fluorouracil. Ophthalmic Surg 1993; 24: 242-248. 4. Hitchings RA, Grierson I. Clinicopathological correlation in eyes
with failed fistulizing surgery. Trans Ophthalmol Soc 1983;
103: 84-88. 5. Asano-Kato N, Fukagawa K, Okada N,
Kawakita T, Takano Y, Dogru M, Tsubota K, Fujishima H.
TGF-beta1, IL-1beta, and Th2 cytokines stimulate vascular
endothelial growth factor production from conjunctival fibroblasts. Exp Eye Res 2005; 80: 555-560.

6.1. Clinical examination methods: Intraocular pressure measurement; factors
affecting IOP
see also P047, P275, P310, P347, P353, P361
P120 CORNEAL THICKNESS MEASUREMENTS IN NORMAL-TENSION GLAUCOMA WORKUPS: IS IT WORTH
THE EFFORT?
S. Kurtz, M. Moshkowitz
Ichilov Souraski medical center, TEL AVIV, Israel
Purpose: To correlate central corneal thickness and intraocular pressure with disease severity in normal-tension glaucoma patients.
Design: We conducted a retrospective review of all patients
diagnosed with normal-tension glaucoma (NTG) in our institution between 2002-2006. NTG was diagnosed according
to the glaucomatous visual fields loss, glaucomatous optic
disc cupping and an intraocular pressure (IOP) < 22 mmHg
on diurnal curve measurements. Mean central corneal thickness (CCT) and IOP values before and after treatment were
also evaluated. Patients were divided into three groups
according to advanced glaucoma intervention score (mild,
moderate and severe visual field defects).
Main outcome measures: IOP (before and after treatment)
CCT.
Results: A total of 33 females and 35 males with bilateral
NTG were enrolled. The mean follow up was 4.6 years. CCT
was inversely correlated with glaucoma severity. CCT was
normal in both eyes in mild disease, thin in the right eye and

normal in the left eye in moderate disease, and low in both
eyes in severe disease. Initial bilateral mean maximal IOP
was similar at all disease stages and became lower following
treatment in parallel to disease severity: 13.44, 12.22, 11.63
mmHg in the right eye and 13.29, 12.60 and 12.32 mmHg in
the left eye, respectively. There was no statistical difference
in disease severity between the right and left eyes.
Conclusions: CCT correlated with disease severity: the
more advanced the disease, the thinner the cornea. Initial
maximal IOP did not predict disease severity, but it was lower
in the more severe cases following treatment, possibly representing a more aggressive treatment protocol.
References:
1. Werner EB. Normal tension glaucoma. In: Ritch R, Shields
MB, Krupin T (Eds.). The glaucomas. 2nd ed. St. Louis:
Mosby 1996, pp. 769-797. 2. Wilensky JT, Gieser DK. Lowtension glaucoma. In: Weinstein GW (Ed.). Open-angle glaucoma. New York: Churchill Livingstone 1986, pp. 49-60. 3.
Epstein, DL. Low tension glaucoma. In: Epstein DL, Allingham RR, Schuman, JS (Eds.). Chandler and Grant’s glaucoma. 4th ed. Baltimore: Williams and Wilkins 1997, pp.
199-211. 4. Gutman I, Melamed S, Ashkenazi I, Blumenthal
M. Optic nerve compression by carotid arteries in low-tension
glaucoma. Graefes Arch Clin Exp Ophthalmol 1993; 231:
711-717. 5. Panek WC, Hepler RS. Low-tension glaucoma.
In: Higginbotham EJ, Lee DA (Eds.). Management of difficult
glaucomas. Boston: Blackwell Scientific Publications 1994,
pp. 205-214. 6. Grosskreutz C, Netland PA. Low-tension
glaucoma. In: Jakobiec FA, Adamis AP, Volpe NJ (Eds.).
Controversies in ophthalmology. Int Ophthalmol Clin 1994;
34: 173-185. 7. Hitchings RA. Low tension glaucoma –its
place in modern glaucoma practice. Br J Ophthalmol 1992;
76: 494-496. 8. Morad Y, Sharon E, Hefetz L, Nemet P. Corneal thickness and curvature in normal-tension glaucoma.
Am J Ophthalmol 1998; 125: 164-168. 9. Collaborative Normal-Tension Glaucoma Study Group. The effectiveness of
intraocular pressure reduction in the treatment of normaltension glaucoma. Am J Ophthalmol 1998; 126: 498-505. 10.
Krupin T. Special considerations in low-tension glaucoma.
Can J Ophthalmol 2007; 42: 414-417.
P121 INTRAOCULAR PRESSURE VARIATIONS BEFORE
AND AFTER VISUAL FIELD TEST
J.H. Yim, J.M. Woo
Ulsan University Hospital, ULSAN, South-Korea
Objective: To evaluate the influence of visual field (VF)
examinations on the intraocular pressure (IOP).
Design: Prospective, case-control study
Participants and/or controls: Thirty patients with primary
open-angle glaucoma (POAG), in 30 patients with normaltension glaucoma (NTG) and in 30 healthy subjects.
Methods: Intraocular pressure was measured in 30 patients
(60 eyes) with primary open-angle glaucoma (POAG), in 30
patients (60 eyes) with normal-tension glaucoma (NTG) and
in 30 healthy subjects (60 eyes) before and immediately after
VF examination (Humphrey 640 Field Analyzer, central 24-2
SITA standard program). All patients had stable IOP and
were treated for glaucoma.
Main outcome measure: IOP.
Results: The mean IOP was 14.9 ± 2.8 mmHg and 15.1 ±
2.9 mmHg in normal subjects, 14.2 ± 3.3 mmHg and 14.1 ±
3.1 mmHg in NTG, and 17.3 ± 3.8 mmHg and 17.5 ± 3.9
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mmHg in POAG before and after the VF test. The mean differences in IOP were less than 2 mmHg before and after the
VF examination, and there were no statistically significant
differences in each group.
Conclusion: The VF techniques with relative short examination time (it takes 7 minutes to test VF with central 24-2 SITA
standard program per eye) do not seem to significantly influence IOP.
References:
1. Jamal KN, Gurses-Ozden R, Liebmann JM, Ritch R.
Attempted eyelid closure affects intra-ocular pressure measurement in open-angle glaucoma patients. Am J Ophthalmol
2002; 134: 186-189. 2. Aggarwal KR. On the short-term variability of measurements of intra-ocular pressure. Optom Vis
Sci 1995; 72: 753-755. 3. Whitacre MM, Stein R. Sources of
error with use of Goldmann-type tonometers. Surv Ophthalmol 1993; 38: 1-30. 4. Sudesh S, Moseley MJ, Thompson
JR. Accuracy of Goldmann tonometry in clinical practice. Acta
Ophthalmol (Copenhagen) 1993; 71: 185-188. 5. Recupero
SM, Contestabile MT, Taverniti L, Villani GM, Recupero V.
Open-angle glaucoma: variations in the intra-ocular pressure
after visual field examination. J Glaucoma 2003; 12:
114-118.
P122 CALIBRATION OF MODERN TONOMETERS
J.A. Draeger1, T. Schwenteck2
1
Hamburg University, HAMBURG, Germany, 2PhysikalischTechnische Bundesanstalt, BERLIN, Germany
Objective and purpose: Only precise calibration of modern
tonometers guarantees reliability of measurement assessed
for clinical diagnosis or follow-up of the glaucomas. The correctness for the measurement of intraocular pressure, the
fundamental measurement parameter in ophthalmology,
leads to right estimation and correct assessment of the health
state of human eye. The measurement accuracy connected
with the knowledge of measurement uncertainty of a tonometer characterise the measurement quality of modern tonometers.
Design: The calibration of human eye tonometers is in the
most cases performed by clinical comparison measurements
with a reference tonometer. The purpose of this comparison
is the exact determination between the measured values of
a reference tonometer and the tonometer (called test tonometer) to be calibrated. Before carrying out the clinical comparison measurements the reference tonometer has to be
calibrated by means of special test apparatuses. The international standard of tonometers ISO 8612 is the current basis
to control the calibration of modern tonometers. This standard
applies two different methods for data analysis between measurement results of reference and test tonometer, the differences method and the total method of least squares.
Method: The clinical calibration state of tonometers is transferred to tonometers of the same design by means of test
apparatuses. These test apparatuses own a feedback to
physical unities, for instance the mass, the length, the force,
the pressure. By applying these test apparatuses the clinical
calibration state of a test tonometer is conserved.
Main outcome measure: A new procedure is introduced and
performed for the description of the mathematical dependence between the measurements events of reference and
test tonometer. The application of the new method is presented, elucidated, and assessed.

Results: The newly performed method has the advantages
of both mathematical procedures of the international standard
ISO 8612 with a better representation of measurements
results by applying of one proceeding. The new method is
applicable to calibrate modern tonometers of completely
different design, e.g., non-contact tonometers, rebound
tonometers, impedance tonometers, contur tonometers, and
so on.
Conclusion: The correct calibration by clinical comparison
measurements of is the fundamental basis for the measurement quality and measurement stability of modern tonometers. The correct measurement of intraocular pressure on
human eye guarantees to apply right medical treatment methods in diagnostics and therapy.
References:
1. International standard for tonometers ISO 8612 ‘Ophthalmic Instruments-Tonometers’. Berlin: Beuth-Verlag, 2001,
pp. 1-13. 2. Elster C, Schwenteck T, Tilgner J, et al. Evaluating clinical comparisons for human eye tonometers. A critical
assessment of common practise. New trends in Ophthalmology 1998; XII: 91-96. 3. Leitfaden zur Durchfhrung der messtechnischen Kontrolle -Augentonometer. PTB: 2001, 1-8. 4.
Schwenteck T, Thiemich H-J. Vergleichsmessungen mit
Prfeinrichtungen der Eichbehrde an NCT. Mitteilungen der
PTB 1997; 107: 437-439. 5. Brandt S. Datenanalyse. Heidelberg, Berlin: Spektrum Akademischer Verlag 1999, pp.
132-151. 6. Hartung J. Statistik. München/Wien: R. Oldenburg Verlag 1995, pp. 123-190. 7. Thomas E, Ditrich C,
Nowak l. Mathematische Statstik /Biometrie: Berlin HU 1997,
pp. 41-51.
P123 METABOLIC SYNDROME AS A RISK FACTOR FOR
HIGH OCULAR TENSION
K. Imai1, K. Mori1, M. Hamaguchi1, N. Takeda2, M. Fukui1, T.
Kato2, Y. Kawahito1, T. Kojima2, S. Kinoshita1
1
Kyoto Prefectural University of Medicine, KYOTO, Japan,
2
Murakami Memorial Hospital, GIFU, Japan
Purpose: The metabolic syndrome is a collection of risk factors that increase a person’s chance of developing heart
disease, stroke, and diabetes. The mean IOP value is
reported to increase linearly according to the number of risk
factors for metabolic syndrome. The aim of present study is
to examine the relationship between high ocular tension and
the metabolic syndrome.
Design: Cross-sectional study.
Participants: This study involved 10182 apparently healthy
Japanese, 18 to 79 years of age, with a mean IOP of 14.6 ±
3.0 mmHg in a medical health checkup program at Murakami
Memorial Hospital. The participants who reported previous
ophthalmic anti-glaucoma therapy or operation, or usage of
steroid drugs were excluded. Moreover, participants who
reported the use of any drugs which could influence the
metabolic syndrome were also excluded.
Methods: Intraocular pressure (IOP) was examined by noncontact tonometer (TOPCON CT-90A, TOPCON Corp.,
Tokyo, Japan) between 9 and 10-o’clock AM. We averaged
three successive IOP measurements per eye and adopt the
values of right-eye IOP. Optic disc was evaluated by fundus
photography (TOPCON TRC-NW200, TOPCON Corp.,
Tokyo, Japan) with no mydriasis. High ocular tension was
defined as IOP more than 21 mmHg without optic disc abnormalities or history of receiving any anti-glaucoma therapy.
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Modified criteria of the National Cholesterol Education Program Adult Treatment Panel III were used to characterize the
metabolic syndrome. We undertook blood and urine examinations with MODULAR ANALYTICS (Hitachi High-Technologies Corp., Ltd., Tokyo, Japan). Air temperature was
assessed from the Gifu Meteorological Observatory, Gifu,
Japan.
Main outcome measure: The prevalence of high ocular tension, the rate of subjects with high ocular tension in each
group divided by the number of metabolic syndrome components and the adjusted odds ratio of the metabolic syndrome
for high ocular tension.
Results: The prevalence of high ocular tension was higher
in the male and female subjects with the metabolic syndrome
than in those without (P < 0.01, both). There was a linear
relationship between the rate of high ocular tension and the
number of components of metabolic syndrome, both in males
and females. To analyze by logistic regression, the metabolic
syndrome was positively, and maximum temperature was
negatively correlated with high ocular tension in males
(adjusted odds ratio: 2.92 [95% CI, 1.79 to 4.78] and 0.95
[95% CI, 0.91-0.98], respectively) and in females (adjusted
odds ratio: 9.94 [95% CI, 3.17 to 31.16] and 0.92 [95% CI,
0.86-1], respectively).
Conclusions: The metabolic syndrome is associated with
high ocular tension. When evaluating IOP, the metabolic
syndrome is one of the important factors. To better glaucoma
treatment, the patients with the metabolic syndrome should
be provided guidance in improving their metabolic syndrome.
References:
1. Oh SW, Lee S, Park C, Kim DJ. Diabetes Metab Res Rev
2005; 21: 434-440. 2. Executive Summary of The Third
Report of The National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol In Adults (Adult Treatment
Panel III). JAMA 2001; 285: 2486-2497. 3. Matsuzawa Y.
Journal of Atherosclerosis & Thrombosis 2005; 12: 301. 4.
Klein BE, Klein R and Linton KL. Invest Ophthalmol Vis Sci
1992; 33: 2224-2228. 5. Hennis A, Wu SY, Nemesure B and
Leske MC. Ophthalmology 2003; 110: 908-914. 6. Mori K,
Ando F, Nomura H, Sato Y and Shimokata H. Int J Epidemiol
2000; 29: 661-666.
P124 COMPARISON OF IOP MEASUREMENTS IN POSTLASIK EYES USING GOLDMANN APPLANATION TONOMETER AND OCULAR RESPONSE ANALYZER IN INDIAN
SUB-POPULATION
S. Rajendra Prasad, R. Shetty, A.V. Devi
Narayana Nethralaya, BANGALORE, India
Purpose: To determine the efficacy of ORA in measurement
of Intra Ocular Pressure(IOP) following LASIK.
Design: Cross-sectional, observational, non-interventional
study.
Participant and/or controls: Patients who underwent LASIK
at Narayana Nethralaya, Bangalore, India.
Methods: IOP measurement using GAT and ORA.
Main outcome measure: IOP was measured one month
following LASIK (-1.25D to -17D) using GAT and ORA which
yielded corneal compensated IOP (IOPcc), Goldmann correlated IOP (IOPg), corneal Hysteresis (CH) and corneal
resistance factor(CRF). Central corneal thickness (CCT) was
measured pre-operatively and one month post LASIK.

Results: Fifty-one eyes of 26 patients (7 male, 19 female)
were studied. Mean age 28.23 ± 6.67 years. Mean GAT 13
± 3.02 mmHg, mean IOPcc was 15.227 ± 2.39 mmHg, mean
CH 8.016 ± 1.32 mmHg, CRF 7.25 ± 1.41 mmHg. Statistical
significance was noted between GAT, IOPcc and IOPg (p <
0.0005, t test). GAT showed a moderate correlation with
IOPcc and IOPg (r = 0.514, r = 0.665 respectively). IOPcc
had a negative correlation with CH (r = -0.465) as compared
to GAT (r = 0.123).The difference between IOPcc and GAT
and IOPg and GAT were analysed using multiple regression
analysis and found to be statistically significant with respect
to age, CRF and CH (Std error = 0.011, 0.058, 0.000 and
0.011, 0.006, 0.027 respectively).GAT was found to have a
weak correlation with CCT (r = 0.264) while IOPcc did not
have a correlation (r = 0000).
Conclusions: In post-LASIK eyes with low CH values GAT
underestimated the true IOP. IOPcc was least influenced by
central corneal thickness as compared to IOP measured
using GAT.ORA is a valuable tool in measurement of IOP in
post LASIK eyes.
References:
1. Pepose JS, Feigenbaum SK, Qazi MA, Sanderson J,
Roberts CJ. Changes in Corneal Biomechanics and Intraocular Pressure Following LASIK Using Static, Dynamic, and
Noncontact Tonometry. Am J Ophthalmol 2007; 143: 39-47.
2. Ortiz D, Piero D, Shabayek MH, Arnalich-Montiel F, Ali JL.
Corneal biomechanical properties in normal, post-laser in situ
keratomileusis, and keratoconic eyes. J Cataract Refract
Surg 2007; 33: 1371-1375. 3. Kirwan C, O’Keefe M. Corneal
hysteresis using the Reichert ocular response analyser: findings pre- and post-LASIK and LASEK. Acta Ophthalmol 2008;
86: 215-218. Epub 2007 Sep 21. 4. Kirwan C, O’Keefe M.
Measurement of intraocular pressure in LASIK and LASEK
patients using the Reichert Ocular Response Analyzer and
Goldmann applanation tonometry. J Refract Surg 2008; 24:
366-370. 5. Broman AT, Congdon NG, Bandeen-Roche K,
Quigley HA. Influence of corneal structure, corneal responsiveness, and other ocular parameters on tonometric measurement of intraocular pressure. J Glaucoma 2007; 16:
581-588.
P125 COMPARISON OF INTRAOCULAR PRESSURE,
MEASURED WITH THE PASCAL DYNAMIC CONTOUR
TONOMETRY, GOLDMANN APPLANATION TONOMETRY
AND MAKLAKOV TONOMETRY
S.K. Kostova
Alexandrovska, SOFIA, Bulgaria
Purpose: To compare the intraocular pressure (IOP), measured with the Pascal dynamic contour tonometry (DCT),
Goldmann applanation tonomety (GAT) and Maklakov applanation tonometry.
Design: Prospective comparative study.
Participants: The IOP of 40 patients (76 eyes) with primary
open-angle glaucoma (POAG) at an average age of 58.8 ±
16.5 years was measured.
Methods: Central corneal thickness (CCT) was measured
with the ultrasound pachymeter. All other routine diagnostic
methods used in the opthalmolgy practice were made: biomicroscopy, ophthalmoscopy, gonioscopy, computer perimetry.
Main outcome measure: The mean CCT was 542.68 ± 40.5
μm. The mean IOP with Pascal DCT was 19.47 ± 4.14 mmHg.
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The mean IOP with GAT was 19.64 ± 5.29 mmHg and with
Maklakov - 20.57 ± 4.38 mmHg.
Results: In the result of the research made similar results
were obtained of the IOP value, measured by the three methods and conformable with the CCT factor to the Goldmann’s
tonometry.
Conclusion: A significant difference was not found between
the IOP records, according to the Pascal’s, Goldmann’s and
Maklakov’s tonometers.
References:
1. Kaufmann C, Bachmann LM, Thiel MA. Intraocular pressure measurements using dynamic contour tonometry after
laser in situ keratomileusis. Invest Ophthalmol Vis Sci 2003;
44: 3790-3794. 2. Stodtmeister R. Applanation tonometry
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M, Lemire J, et al. Intraocular pressure change measured by
Goldmann tonometry after laser in situ keratomileusis. J
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Molina CA, Alvarez DL. Changes in intraocular pressure after
laser in situ keratomileusis for myopia, hyperopia, and astigmatism. J Refract Surg 2002; 18: 472-474. 5. Doughty MJ,
Zaman ML. Human corneal thickness and its impact on
intraocular pressure measures. A review and meta-analysis
approach. Surv Ophthalmol 2000; 44: 367-408. 6. Agudelo
LM, Molina CA, Alvarez DL. Changes in intraocular pressure
after laser in situ keratomileusis for myopia, hyperopia, and
astigmatism. J Refract Surg 2002; 18: 472-474.
P126 INTRAOCULAR PRESSURE MEASUREMENTS VALUES IN PATIENTS WHO HAVE HAD VARIOUS LAMELLAR KERATOPLASTIES
D.A.J. Janiszewska, E.A. Wylegala
District Railway Hospital, KATOWICE, Poland
Purpose: To effect of corneal thickness in patients who have
had Descemet’s stripping endothelial keratoplasty (DSEK)
or deep anterior lamellar keratoplasty (DALK) on intraocular
pressure (IOP) measurements investigated using two different techniques.
Design: Prospective cross-sectional study.
Participants and controls: Participants were divided into
three groups. Group 1: Twenty patients who have had
uneventful DSEK; Group 2: Twenty-one patients who had
have uneventful DALK, at least 12 months prior to testing;
Group 3: Control group of 30 healthy patients.
Methods: Intraocular pressure was determined by Goldmann
applanation tonometry (GAT) and iCARE (IC) rebound
tonometer. Central corneal thickness, endothelial disc (ED)
and graft site (GS) were determined by anterior segment OCT
(Visante OCT).
Main outcome measure: Mean GAT and IC IOP levels were
calculated for the three groups: DSEK, DALK and control.
The agreement between results from IC and the GAT were
assessed using the Bland-Altman method. The deviation of
IC readings from GAT values, corrected for CCT, ED and GS
were calculated and correlated to CCT using a linear regression model.
Results: In DSEK group mean CCT was 697.51 ± 54 microm,
in DALK 470. 6 ± 39 microm and in control 550.9 ± 29 microm.
The mean IOP ± standard deviation (SD) in group 1: 12.8 ±
3.8 mmHg; in group 2: 16.5 ± 11.1 mmHg and in group 3:
16.7 ± 4.2 mmHg for IC. GAT measurements: 2.8 ± 4.05
mmHg in group 1; 15.7 ± 2.4 mmHg in group 2; and 13.2 ±

2.6 mmHg in control. IC IOP measurements were significant
higher than GAT (P < .005) in all groups. The difference
between IOP and CCT, ED and GS readings were not statistically significant (P = .53). The correlations between IOP
and corneal thickness were not significant in these cohorts
(P > .09). The agreement between results from IC and the
GAT was assessed.
Conclusions: Intraocular pressure measured by IC was consistently higher when compared with GAT, and this difference
was greatest with thicker CCT. Falsely elevated IOP in GAT
was not demonstrated after DSEK as well as falsely underrated IOP in DALK. There is agreement between results from
IC and the GAT.
References:
1. Kniestedt C, Punjabi O, Lin S, Stamper RL. Tonometry
through the ages. Surv Ophthalmol 2008; 53: 568-591. 2.
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Hirose N, Kubota T, Tawara A. The influence of central corneal thickness and corneal curvature radius on the intraocular pressure as measured by different tonometers: noncontact
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JT, Edward DP. Intraocular pressure measurements following
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6.1.1. Clinical examination methods: Intraocular pressure measurement; factors
affecting IOP: Devices, techniques
see also P155
P127 CORRELATION OF OCULAR PULSE AMPLITUDE
AS MEASURED BY GOLDMANN APPLANATION TONOMETRY WITH THAT MEASURED BY DYNAMIC CONTOUR
TONOMETRY
S. Moreker1, S. Kataria1, M. Moreker2
1
P.D Hinduja National Hospital, MUMBAI, India, 2Bombay
Hospital, BOMBAY, India
Introduction: Various landmark studies have pointed out
that patients with lower intraocular pressures (IOP) could
have progressive visual field loss while patients with higher
IOP s could have no visual field loss. Ocular pulse amplitude
(OPA) is becoming an emerging parameter for predicting
such visual field loss in glaucoma .A decrease in OPA of
patients suffering from normal tension glaucoma (NTG) has
been noted.Increased OPA appears to protect ocular hypertensive patients from visual field loss. OPA is measured quite
accurately in the present day, but the Dynamic contour
tonometer (DCT) involves an initial and recurrent expenditure. Goldmann applanation tonometry (GAT) has been used
to correlate intraocular pressures, but has not yet been tried
in assessing OPA, though it gives an oscillatory reading
which may be used to record OPA.
Aim: To correlate OPA measured by GAT with that measured
by DCT.
Methods: In a prospective study done on 100 eyes of healthy
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patients (without glaucoma or any other ocular or systemic
disease) between the ages of 25 to 45 years, OPA was measured using DCT (called DOPA) and Estimated OPA was
measured by GAT (called GOPA) and the values were compared by various statistical methods. The sample size was
calculated by the Chebychev’s inequality method as the distribution of the values is still unknown. The formula used was
N = σ/αk2 , where k = difference between sample mean and
population mean and s is population standard deviation.Since
the study was done at 1% significance and K as well as
population standard deviation was considered as one, the
sample size was determined to be 100. In GAT, when the
hemi circles start oscillating the pressure at which they just
touch each other from outside in and the pressure at which
they meet from inside out are noted and the difference
between the two was called GOPA. The GAT reading was
taken first in every eye to avoid bias.DCT recorded OPA
electronically.
Results: A good correlation between OPA measured by DCT
and GAT was found as seen in all the statistical tables.The
Bland Altman plot also showed agreement of measurements
by the two instruments. OPA was found to reduce with age.
Conclusion: OPA may be measured accurately by the existing GATs in our clinical practices and may not need expensive DCTs. This could give important information regarding
the possibility of a patient developing a field defect and thus
prevent under treatment as well as over treatment even at
centres where expensive DCTs may not be available.
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amplitude in ocular hypertension and open-angle glaucoma.
Ophthalmologica 1998; 212: 5-10. 4. Vogel A, Beck S, Schwenn O, Grus F, Krummenauer F, Pfeiffer N. Reproducibility
of measurement of ocular pulse amplitude and intraocular
pressure Ophthalmologe 2001; 98: 944-949. 5. Ku JY,
Danesh-Meyer HV, Craig JP, Gamble GD, McGhee CN.
Comparison of intraocular pressure measured by Pascal
dynamic contour tonometry and Goldmann applanation
tonometry. Eye 2006; 20: 191-198.
P128 HOW BREATH HOLDING CHANGES THE PASCAL
DYNAMIC CONTOUR TONOMETER MEASUREMENTS IN
HEALTHY, YOUNG, MALE SUBJECTS
U. Aykan, B. Yilmaz, A.H. Bilge
GATA Haydarpasa Hospital, ISTANBUL, Turkey
Purpose: To detect the effect of breath holding on short term
variations of intraocular pressure (IOP) and ocular pulse
amplitude (OPA) values in healthy, young, male subjects.
Methods: IOP and OPA values were measured before and
during breath holding by Pascal dynamic contour tonometer
(PDCT) in 105 eyes of 55 healthy, male subjects.
Results: Mean ± SD IOP before breath holding in the eyes
of subjects was 17.11 ± 12.83 mmHg and during the breath
holding was 19.88 ± 84.04 mmHg. The increase in IOP during the breath holding was found statistically significant (p <

0.01). Mean ± SD OPA value before breath holding in the
eyes of subjects was 3.49 ± 1.38 and during the breath holding was 3.52 ± 1.38 mmHg. The difference was found statistically insignificant (p = 0.933)
Conclusions: In this study cohort , the OPA remains stable
during breath holding and was not correlated with IOP change
meanwhile. Our findings suggest that short duration breath
holding in healthy, young, males do not affect ocular hemodynamics.It was concluded that the absence of any effect
could be due to successful ocular blood flow autoregulation
in young, healthy, male subjects.
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P129 EFFECT OF CENTRAL CORNEAL THICKNESS ON
TONOMETRY AS MEASURED BY DYNAMIC CONTOUR
TONOMETRY AND GOLDMANN TONOMETRY IN PRIMARY CONGENITAL GLAUCOMA
M.J. Lopes da Silva1, V.P. Costa2, A.P.C. Lupinacci2, J.S.
Paula1
1
University of São Paulo - FMRP, RIBEIRÃO PRETO, Brazil,
2
University of Campinas - Unicamp, CAMPINAS, Brazil
Purpose: To analyze the agreement, and the influence of
central corneal thickness (CCT) on intraocular pressure (IOP)
measurements obtained with dynamic contour tonometry
(DCT) and Goldmann applanation tonometry (GAT) in primary congenital glaucoma (PCG) patients.
Methods: Eighteen (31 eyes) PCG patients (25.7 ± 7.2 years
old) were examined. PCG was defined by history of elevated
IOP, enlarged corneal diameter (buphthalmos), Haab’s striae
and abnormal findings at gonioscopy. GAT (Haag Streit
R900, Switzerland), DCT (SMT Swiss Micro Technology,
Switzerland), and CCT (Sonomed Micropach 200P+, USA)
measurements were obtained, in this order, by three examiners (one examiner per instrument). The mean of 5 CCT measurements was used for analysis. DCT measurements were
accepted only when quality scores indicated good quality (1
or 2). Linear regression analysis was performed to test the
correlation between CCT, DCT and GAT measurements.
Bland Altmann analysis was performd to evaluate the agreement between DCT and GAT measurements.
Results: Mean CCT was 534 ± 72.3 μm (range: 430 to 610).
Mean IOP measurements were 15.1 ± 4.2 mmHg (range: 7
to 34) for DCT and 14.5 ± 5.6 mmHg (range: 5,5 to 22,7) for
GAT (P = 0.514, paired t test). Spearman correlation tests
showed IOP measured by GAT and DCT to have poor cor-

110

book_Abstracts.indb 110

12-6-2009 16:17:04

relation with CCT (r = 0.006, P = 0.38 and r = 0.035, P = 0.82,
respectively). IOP measurements by GAT displayed a strong
correlation with those obtained with DCT (r = 0.462, P =
0.0089). Bland-Altmann analysis revealed poor agreement
between DCT and GAT readings, with 95% confidence intervals of ± 5.31 mmHg.
Conclusions: Although GAT and DCT measurements did
not differ significantly in these PCG patients, there was a poor
agreement between the measurements obtained with each
instrument. Neither DCT nor GAT was influenced by CCT in
this series of PCG patients.
P130 24-H IOP MEASUREMENTS USING iCARE TONOMETER
S. Roy1, M. Feusier2, A. Mermoud2
1
Jules Gonin Eyes Hospital, LAUSANNE, Switzerland, 2Clinique de Montchoisi, LAUSANNE, Switzerland
Purposes: To evaluate the reliability and precision of intraocular pressure measurements over 24 hours using the iCARE
tonometer.
Design: Clinical, prospective, monocentric, non-randomised,
unmasked study.
Participants: Eighteen patients investigated or treated for
glaucoma.
Methods: The intraocular pressure (IOP) was initially measured using a Goldmann applanation tonometer (GAT) and
patients were then given an iCARE tonometer for regular
measurements over 24 hours. Measurements were conducted between February and November 2008.
Main outcome measure: IOP, best corrected visual acuity
(BCVA), number of medication.
Results: Data were obtained for 18 patients, 12 women and
6 men. The mean follow-up was 4.1 ± 3.1 months, and the
mean age at the time of measurement was 59.3 ± 11.3 years.
The mean GAT IOP was 14.9 ± 2.8 mmHg for the right eye,
and 14.1 ± 2.8 mmHg for the left eye. The mean number of
iCARE IOP measurements was 13.6 ± 6.4 and included measurements performed at regular basis throughout a 24h
period (00:00; 04:00; 08:00; 12:00; 16:00; 20:00; 24:00). The
mean iCARE IOP was 13.9 ± 2.3 mmHg and 13.3 ± 2.3
mmHg for the right and left eye, respectively. The difference
between GAT and iCARE tonometry over 24h was not significant (p = 0.77). The best corrected visual acuity was 0.8
± 0.4 for the right eye, and 0.9 ± 0.2 for the left eye, and the
mean number of medication was 1.7 ± 1.5.
Conclusions: IOP measurements over 24h using the new
iCARE tonometer is an easy and convenient technique to
obtain valuable data of the IOP profile for patients at risk of
uncontrolled glaucoma during a day and night period. The
patients founded the use of this device simple and practicable. Comparison with the gold standard applanation tonometry technique showed no statistical differences in the IOP
measurements.
References:
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P131 COMPARISON OF GOLDMANN APPLANATION
TONOMETRY WITH DYNAMIC CONTOUR TONOMETRY
IN EYES WITH INTRAOCULAR PRESSURE GREATER
THAN 30 MMHG
C. Yoo, Y. Um, Y.Y. Kim
Korea University College of Medicine, SEOUL, SouthKorea
Purpose: To compare the intraocular pressure (IOP) measurements obtained using the dynamic contour tonometer
(DCT) with the Goldmann applanation tonometry (GAT) in
eyes with IOP greater than 30 mmHg measured by GAT.
Design: A prospective clinical study.
Participants: Twenty-four eyes (24 patients) whose IOP was
greater than 30 mmHg as measured by GAT at the initial
examination.
Methods: IOP was measured by GAT and DCT. Central corneal thickness was measured using a specular microscope.
The order of measurements was GAT-IOP, DCT-IOP, and
then CCT. When the IOP was reduced to 21 mmHg or less
measured by GAT after medical therapy had been given, IOP
and CCT measurements were taken in the same sequence.
Statistical analysis of the data included Wilcoxon signed rank
test, Spearmann correlation coefficient and Bland-Altman
analysis.
Main outcome measures: GAT-IOP, DCT-IOP and CCT.
Results: At the initial examination, the mean DCT-IOP of the
hypertensive eyes was significantly lower than their mean
GAT-IOP (29.6 ± 7.0 mmHg vs 38.7 ± 9.6 mmHg, p < 0.001).
After the IOP-lowering medical therapy had been instituted,
the mean DCT-IOP was significantly higher than the mean
GAT-IOP (17.9 ± 3.2 mmHg vs 15.5 ± 2.7 mmHg, p < 0.001).
The mean CCT showed no significant difference after the
IOP-lowering therapy (539.4 ± 28.2 μm vs 544.5 ± 47.2 μm,
p = 0.597).
Conclusion: IOP readings taken by DCT seem to be lower
than those by GAT in eyes with severe ocular hypertension
exceeding 30 mmHg of GAT-IOP.
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P132 - withdrawn
P133 THE POSSIBILITY OF USING THE ICARE TONOMETER FOR SELF-EXAMINATION OF INTRAOCULAR
PRESSURE
A. Takahashi, K. Mori, S. Naruse, Y. Ikeda, S. Kinoshita
Kyoto Prefectural University of Medicine, KYOTO, Japan
Purpose: The ICare® (ICare Finland Oy, Helsinki, Finland)
is a rebound tonometer which has a solenoid mechanism that
launches a magnetized probe and detects its motion parameters during impact on the cornea. This tonometer is light and
compact, and can measure intraocular pressure (IOP) without
topical anesthesia. Therefore, the characteristics of this
tonometer may prove to be ideal for the self-examination of
IOP. In this study we evaluated the usefulness of the ICare®
tonometer for the self-examination of IOP.
Design: Evaluation of a new self-examination method for
measuring IOP.
Participants: Enrolled in this study were 104 eyes of 52
healthy right-handed volunteers. Volunteers who regularly
used soft contact lenses were instructed to remove the lenses
for at least 24 hours prior to participation in the study.
Methods: IOP was measured using the ICare® tonometer
by an ophthalmologist and by the participants themselves,
consecutively. In order to accurately attach the ICare® probe
against the center of the cornea during self-measurement,
an eyeglass frame was used. A colored board with a 7-mm
diameter hole in its center was affixed to the eyeglass frame
in place of the usual clear lens. The participants were then
instructed to wear the frame, to insert the ICare® probe into
the hole, and to self-measure IOP of both eyes with their most
convenient method.
Main outcome measure: The accuracy of the self-measurements by the participants was categorized into four subgroups based upon whether the position of probe-tip was in
alignment with the center of the cornea. The correlation
between the IOP readings obtained by the ophthalmologist
and those obtained by the participants during self-examination was evaluated using the Pearson correlation coefficients
and regression analysis.
Results: We excluded the data of 23 eyes in which the
ICare® probe failed to touch the cornea due to the unsuitable
distance or malposition of the probe. In the remaining 81
eyes, there was a correlation between the IOP readings
obtained by the ophthalmologist and those obtained by the
participants during self-examination (r = 0.525). The correlation was stronger when the position between the probe and
cornea was in better alignment. In 34 eyes, the probe touched
the corneal center exactly, and the readings were strongly
correlated (r = 0.907). In those 34 eyes, we also compared
IOP readings between the right eyes and left eyes, and found
that right eyes were in stronger correlation, partly because
the direction of the probe might be slightly tilted, due to the
cross action of the dominant right arm.

Conclusions: Using our new self-examination method, the
ICare® tonometer produced highly reliability IOP readings.
This tonometer has the possibility of being used as a home
tonometer and will be available clinically for the detection of
diurnal changes in IOP.
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P134 COMPARATIVE STUDY OF REBOUND TONOMETER AND GOLDMANN APPALANATION TONOMETER IN
POAG PATIENTS AND ITS CORRELATION WITH CENTRAL CORNEAL THICKNESS
S. Gupta
CHRC, INDORE, India
Objective or purpose: To compare IOP measurements by
rebound tonometer (RBT) and Goldmann applanation tonometer (GAT) and to find out the effect of central corneal thickness (CCT) values on IOP measurements in both of these
methods in POAG patients.
Design: Prospective case-controlled study.
Participants and/or controls: Fifty six eyes of 28 primary
open-angle glaucoma patients were being tested.
Exclusion criteria: Patients with secondary glaucomas, previous ocular surgery, any anterior or posterior segment pathology other than glaucoma likely to affect VF, narrow angles.
Intervention or methods or testing: Age, sex, IOP was
measured with rebound tonometer and Goldmann tonometer,
CCT measurement was done, Slit lamp examination, gonioscopy, HFA and OCT were done to confirm diagnosis of glaucoma.
Main outcome measure: IOP by RBT and GAT and CCT
were the main outcomes. The mean IOP measurement by
the RBT was compared with the measurement by the GAT,
by Student’s t-test. The effect of CCT on measured IOP was
explored by linear regression analysis.
Results: The mean patient age was 58 years (ranged: 45-80
years). There were 60% men and 40% women in the study
group. The mean IOP readings were 24.60 ± 3.20 mmHg
using the RBT, and 25.06 ± 3.2 mmHg using the GAT. The
difference was not statistically significant (mean difference
.46). In more than 85% of cases the IOP readings differed by
< 2.2 mmHg between the RBT and GAT. The IOP measurements with the two methods were correlated with CCT. On
comparing, correlations of CCT to RBT and GAT didn’t show
statistically significant effect difference between the two.
Conclusions: The RBT values are found to be slightly higher
than the IOP values with the GAT. Nevertheless, the RBT
readings appeared to be similarly affected by the various
thicknesses of different corneas as compared to those
obtained with GAT. Further, RBT is proved to be a safe and
well tolerated contact procedure. This is of special value in
screening settings, in people who have difficulties in positioning their head on the slit lamp (children, wheelchair, obese),
and in cases where eye drops have to be avoided. Rebound
tonometry is an easy-to-use, fast and reliable method for IOP
measurement. It does not require topical anaesthesia as well
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as fluorescein. No patient has complained about even mild
pain or discomfort with rebound tonometer in our study.
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P135 COMPARISONS OF INTRAOCULAR PRESSURE
MEASUREMENTS: GOLDMANN APPLANATION TONOMETRY, NONCONTACT TONOMETRY, TONO-PEN TONOMETRY AND DYNAMIC CONTOUR TONOMETRY
S.-Y. Hsu
Tzu Chi General Hospital, KOAHSIUNG, Taiwan
Purpose: To compare intraocular pressure (IOP) readings
between Tono-Pen tonometry and GAT, between noncontact
tonometry (NCT) and GAT, and between dynamic contour
tonometry (DCT) and Goldmann applanation tonometry
(GAT). The correlation between IOP reading and possible
confounder was identified.
Design: Observational cross-sectional study.
Participants: Sixty-two healthy subjects.
Methods: All IOP and ocular pulse amplitude (OPA) measurements were taken by a single ophthalmologist; mean
keratometric power (MK), central corneal thickness (CCT)
and lens thickness (LT) were measured by a single experienced technician.
Main outcome measure: K, CCT, LT and OPA
Results: Stepwise multiple regression analysis indicated that
GAT (p = 0.017) and DCT (p = 0.002) readings correlated
positively with MK; GAT, NCT and Tono-Pen readings correlated positively with CCT (p < 0.05); NCT (p = 0.035) and
DCT (p = 0.016) readings correlated negatively with LT; GAT
(p = 0.006) and Tono-Pen (p = 0.009) readings correlated
positively with OPA.
Conclusions: The K, CCT, LT and OPA are confounders in
tonometry readings.
References:
1. Hsu SY, Chang MS, Lee CJ. Intraocular Pressure Assessment in both eyes of the same patient after Laser in situ
Keratomileusis. J Cataract Refract Surg 2009; 35: 76-82. 2.
Tonnu PA, Ho T, Newson T, et al. The influence of central
corneal thickness and age on intraocular pressure measured
by pneumotonometry, non-contact tonometry, the Tono-Pen
XL, and Goldmann applanation tonometry. Br J Ophthalmol
2005; 89: 851-854. 3. Kniestedt C, Lin S, Choe J, et al. Clinical comparison of contour and applanation tonometry and
their relationship to pachymetry. Arch Ophthalmol 2005; 123:
1532-1537. 4. Stodtmeister R. Applanation tonometry and
correction according to corneal thickness. Acta Ophthalmol
Scand 1998; 76: 319-324. 5. Elsheikh A, Wang D, Kotecha
A, et al. Evaluation of Goldmann applanation tonometry using
a nonlinear finite element ocular model. Ann Biomed Eng

2006; 34: 1628-1640. 6. Kotecha A, White ET, Shewry JM,
et al. The relative effects of corneal thickness and age on
Goldmann applanation tonometry and dynamic contour
tonometry. Br J Ophthalmol 2005; 89: 1572-1575.
P136 CAN I-CARE TONOMETER REPLACE THE GOLD
STANDARD?
S. Tejwani, J.H. Matalia, S. Kumar
Narayana Nethralaya, BANGALORE, India
Objective: To compare Rebound I-care tonometer with Goldman Applanation tonometer (GAT) in terms of correlation and
agreement between two methods. And also to evaluate the
influence of pachymetry (CCT) on IOP measurements by
each instrument.
Design: Prospective non randomized observational case
series.
Participants: Two hundred and three eyes of 102 patients
(more than 16 yrs of age) attending general ophthalmology
clinic at a tertiary eye care centre in Nov.-Dec 2008. Eyes
with IOP < 10 mmHg and > 23 mmHg were excluded and
192 eyes were analyzed. Tests: A single observer using GAT
and I-care tonometer measured intraocular pressure, and the
pachymetry. Bland Altman analysis was then done to compare the two tonometers. Correlation coefficient was calculated for the two tonometers. The correlation of I-care and
GAT readings to CCT was also studied by linear regression
model.
Outcome measures: Correlation co-efficient (r) of Pearson
correlation between two methods, Bias and limits of agreement between two methods (Bland & Altman), co-efficient of
linear regression (r2 ) model for association with CCT.
Results: Pearson correlation between two methods showed
an r = 0.78 (95% confidence interval of 0.71-0.83; p- value <
0.0001). The Bland Altman analysis showed a bias of -0.21
with 95% confidence interval of -0.60 to 0.17 (p-value 0.2783),
95% limits of agreement were ranging from -5.51 to 5.08
mmHg. The association between CCT and IOP measurements with I-care (r2 = 0.14) and GAT (r2 = 0.05) were clinically insignificant.
Conclusion: The correlation between I-care tonometer with
Goldman Applanation tonometer is good, but the limits of
agreement are wide. Hence it is evident that I-care tonometer can not replace the Gold standard that is the Goldman
Applanation tonometer.
References:
1. Makoti Nakamura, MD, Urtogtah Darshad, MD, Yasuko
Tatsumi, MD, et al. Agreement of Rebound Tonometer in
measuring intraocular pressure with three types of Applanation Tonometers. Am J Ophthalmol 2006; 142: 332-334. 2.
Pakrov N, Gray T, Mills R, et al. Clinical comparison of I-care
with Goldman Applanation Tonometry. J Glaucoma 2008; 17:
43-47. 3. Brusini P, Salvetat M, Zeppieri M, et al. Comparison
of I-care tonometer with Goldman Applanation Tonometer in
glaucoma patients. J Glaucoma 2006; 15: 213-217. 4. Bland
JM, Altman DG. Statistical method for assessing agreement
between two methods of clinical measurement. Lancet 1986;
i: 307-310. 5. Davies LN, Barlett H, Edward A, et al. Clinical
evaluation of Rebound Tonometer. Acta Ophthalmol Scand
2006; 84: 206-209.
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P137 CAN OCULAR RESPONSE ANALYZER (ORA)
REPLACE GOLDMAN APPLANATION TONOMETER
(GAT) FOR IOP MEASUREMENT IN NORMAL AND
UVEITIC GLAUCOMA PATIENTS?
S. Tejwani, P. Mahendradas, R. Shetty, K.B. Shetty
Narayana Nethralaya, BANGALORE, India
Objective: To determine agreement between Goldmann
Applanation Tonometer (GAT) and Ocular Response Analyzer (ORA) in normal and uveitic glaucoma eyes, and to see
the influence of central corneal thickness on the IOP measurements
Design: Prospective non-randomized observational case
series.
Participants: One hundred and five eyes of 58 patients were
examined at a tertiary eye care centre from January 2008 to
April 2008.
Tests: All patients underwent ORA (IOPcc and IOPg), GAT
and then pachymetry (CCT) in that sequence. Bland and
Altman analysis was done to compare ORA (IOPcc, IOPg)
and GAT values. Linear regression model was used to
observe the influence of CCT.
Outcome measures: Correlation co-efficient (r) of Pearson
correlation between two methods, bias and limits of agreement between two methods (Bland & Altman), Co-efficient of
linear regression (r2 ) model for association with CCT.
Results: Of 105 eyes 48 eyes were normal and 58 eyes were
of uveitic glaucoma. Pearson correlation between GAT and
IOPcc showed r = 0.89 (95%CI of 0.84-0.92) and IOPg
showed r = 0.91 (95%CI of 0.87-0.94). However, Bland Altman showed a bias of 2.12 with IOPcc and 0.48 with IOPg
in comparison with GAT. Limits of agreement were -3.60 to
7.85 (GAT vs IOPcc) and -4.64 to 5.59 (GAT vs IOPg). Association of CCT with IOP was least with IOPcc (r2 = 0.01) than
with GAT (r2 =0.05) and IOPg (r2 =0.04).
Conclusion: ORA and GAT have a very good correlation
however the agreement between the two was not found to
be significant, hence they can not be used as alternative to
each other. ORA (IOPcc) has the least influence of CCT over
the measurement of IOP.
References:
1. Lam A, Chen D, Chiu R, Chui W. Comparison of IOP Measurements Between ORA and GAT in Normal Chinese.
Optom Vis Sci 2007; 84: 909-914. 2. Medeiros FA, Weinreb
RN. Evaluation of the Influence of Corneal Biomechanical
Properties on Intraocular Pressure Measurements Using the
Ocular Response Analyzer. J Glaucoma 2006; 15: 364-370.
3. Martinez-de-la-Casa JM, Garcia-Feijoo J, Fernandez-Vidal
A, Mendez-Hernandez C, Garcia-Sanchez J. Ocular Response Analyzer versus Goldmann Applanation Tonometry
for Intraocular Pressure Measurements. Invest Ophthalmol
Vis Sci 2006; 47: 4410-4414. 4. Bland JM, Altman DG. Statistical Method for assessing agreement between two methods of Clinical Measurement. Lancet 1986; i: 307-310. 5.
Kotecha A, Elsheikh A, Roberts CR, Zhu H, Garway-Heath
DF. Corneal thickness- and age-related biomechanical properties of the cornea measured with the ocular response analyzer. Invest Ophthalmol Vis Sci 2006; 47: 5337-5347.
P138 COMPARISON OF 3 METHODS OF IOP MEASUREMENT AND THEIR RELATION TO CCT
F. Carbonaro1, T. Andrew1, D.A. Mackey2, T.D. Spector1, C.J.
Hammond1

1

King’s College London School of Medicine, LONDON, UK
Centre for Eye Research Australia, University of Melbourne,
MELBOURNE, Australia
2

Purpose: Elevated intraocular pressure (IOP) is the principal
modifiable risk factor for the development and progression
of open-angle glaucoma. We set out to compare the reliability of the Goldmann applanation tonometer, the Ocular
Response Analyser and the Dynamic Contour Tonometer
and to assess whether they are inter-changeable.
Design: Cohort study
Participants: Six hundred ninety-four subjects were recruited
from the TwinsUK Adult Twin Registry at St. Thomas’ Hospital, London.
Methods: IOP was measured twice per eye for each individual, using Goldmann applanation tonometry (GAT), Ocular Response Analyser and the Dynamic Contour Tonometer.
Agreement between the three methods was assessed using
the Bland-Altman method. Relaibility was assessed using
intra-class correlation coefficients (ICC) and coefficient of
variation (CV) between first and second readings of the
same.
Main outcome measure: Intraocular pressure, coefficient of
variation and limits of agreement between the tonometers.
Correlation between IOP readings and central corneal thickness.
Results: Mean age was 57.5 years (SD: 13.1, range: 16.1
to 88.5). The mean IOPs were: Goldmann (GAT): 14.1 ± 2.8
mmHg, IOPg (ORA): 15.9 ± 3.2 mmHg, IOPcc (ORA): 16.6
± 3.2 mmHg and for DCT: 16.9 ± 2.7 mmHg. The 95% limits
of agreement were for ORA-GAT: 5.63 mmHg to -1.94 mmHg,
for DCT-GAT: 6.21 mmHg to -0.49 mmHg and for DCT-ORA:
-2.83 mmHg to 4.85 mmHg. Coefficient of variation (CV) for
the 3 tonometers were GAT: 8.3%, ORA: 8.2%, DCT: 6.3%.
The intraclass correlation coefficients (ICC) were found to
be, for GAT: 0.85 (95% CI: 0.81 - 0.86), ORA: 0.86 (95% CI:
0.82 - 0.89), DCT: 0.86 (95% CI: 0.79 - 0.91).
Conclusion: This comparison study of all three tonometers
in an unselected group of subjects showed them to have
similar reliability. GAT measurements were found to be significantly lower than the two newer instruments, and given
the measurement variation for GAT, clinicians should consider using the mean of several readings to reduce measurement error.
References:
1. Rochtchina E, Mitchell P, Wang JJ. Relationship between
age and intraocular pressure: the Blue Mountains Eye Study.
Clin Experiment Ophthalmol 2002; 30: 173-175. 2. Chang
TC, Congdon NG, Wojciechowski R, et al. Determinants and
heritability of intraocular pressure and cup-to-disc ratio in a
defined older population. Ophthalmology 2005; 112:
1186-1191. 3. Foster PJ, Buhrmann R, Quigley HA, Johnson
GJ. The definition and classification of glaucoma in prevalence surveys. Br J Ophthalmol 2002; 86: 238-242. 4. Kass
MA, Heuer DK, Higginbotham EJ, et al. The Ocular Hypertension Treatment Study: a randomized trial determines that
topical ocular hypotensive medication delays or prevents the
onset of primary open-angle glaucoma. Arch Ophthalmol
2002; 120: 701-713. 5. Luce DA. Determining in vivo biomechanical properties of the cornea with an ocular response
analyzer. J Cataract Refract Surg 2005; 31: 156-162. 6. Shah
S, Laiquzzaman M, Cunliffe I, Mantry S. The use of the Reichert ocular response analyser to establish the relationship
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between ocular hysteresis, corneal resistance factor and
central corneal thickness in normal eyes. Cont Lens Anterior
Eye 2006; 29: 257-262. 7. Kanngiesser HE, Kniestedt C,
Robert YC. Dynamic contour tonometry: presentation of a
new tonometer. J Glaucoma 2005; 14: 344-350.
P139 CLINICAL RESULTS WITH DYNAMIC CONTOUR
TONOMETRY
S. Arango
Clínica de Oftalmología Sandiego, MEDELLÍN, Colombia
Purpose: To compare dynamic contour tonometry with Goldmann tonometry.
Method: Dynamic contour tonometry DCT was compared to
Goldmann applanation tonometry in a group of patients with
healthy corneas, glaucoma and in eyes with LASIK. I studied
the correlation between tonometry and pachymetry with both
technologies. The statistical analysis was done with t-student
formula.
Results: Six hundred-seven eyes average Goldmann 13.6
mmHg and DCT 16.9 mmHg, 3.3 mmHg difference. Average
pachymetry 541 mm (416-622). Fifty-one percent of the eyes
had healthy corneas, 23% glaucoma and 21% previous
LASIK. Comparing a no LASIK with a LASIK group we found
the difference with Goldmann was 1.7 mmHg and with DCT
0.1 mmHg.In the no LASIK group the difference between both
technologies was 3 mmHg and in the LASIK group 4.6 mmHg.
Thirty-nine eyes pre and post LASIK 15.1 mmHg pre and
16.7 mmHg post with dynamic contour tonometry difference
p = 0.12 and 13.4 mmHg pre and 11.6 with Goldmann p =
0.004. The difference between DCT and Goldmann pre
LASIK was 1.7 mmHg (p = 0.12), while the difference in post
LASIK was 5.1 mmHg (p = 0.0001). Analyzing pachymetry
with tonometry in 64 eyes with thin corneas 489 mm (416-531)
the difference was 4.4 mmHg between dynamic contour
tonometry and Goldmann 17.6 mmHg and 13.2 mmHg
respectively. In 76 eyes with thick corneas 594 mm (574-622)
the difference was 4.1 mmHg, 19.8 mmHg DCT and 15.7
mmHg Goldmann.
Conclusion: Dynamic contour tonometry appears to be less
affected by changes in corneal biomechanics and has a great
value in intraocular pressure measurements after LASIK. It
is not clear if its totally independent of pachymetry. It seems
to be a reproducible and promissory technology.
References:
1. Assessment of the Pascal dynamic contour tonometer in
monitoring intraocular pressure in unoperated eyes and eyes
after LASIK. J Cataract Refract Surg 2005;31: 458-459. 2.
The relative effects of corneal thickness and age on Goldmann applanation tonometry and dynamic contour tonometry.
Br J Ophthalmol 2005; 89: 1572-1575. 3. Intraocular pressure
measurements using dynamic contour tonometry after laser
in situ keratomileusis. Invest Ophthalmol Vis Sci 2003; 44:
3790-3794. 4. I have tested for you. The contour tonometer.
IOP analysis using ‘Dynamic Contour Tonometry’. J Fr Ophtalmol 2006; 29 Spec No 2: 32-35. 5. Dynamic contour tonometry (DCT) versus non-contact tonometry (NCT): a
comparison study. Bull Soc Belge Ophtalmol 2005; 298:
63-69.
P140 CORNEAL HYSTERESIS AFTER CATARACT AND
GLAUCOMA SURGERY
A. Lanzagorta-Aresti, P. Alcocer-Yuste, F. Pastor-Pascual

Fundacion Oftalmologica del Mediterraneo, VALENCIA,
Spain
Purpose: To evaluate corneal hysteresis and intraocular
pressure (IOP) changes measured by an ocular response
analyzer (ORA) after phacoemulsification and glaucoma surgery.
Methods: Thirty-one eyes scheduled for cataract surgery,
22 for trabeculectomy and 34 for deep sclerectomy were
included in the study. Corneal hysteresis (CH) corneal-compensated intraocular pressure (IOPcc) were measured by
ORA preoperatively and 1 week and 3 months postoperatively.
Results: The mean preoperative IOPcc (19.2 ± 3.4 mmHg)
decreased significantly by 3 months postoperatively (17.2 ±
3.1 mmHg). The mean CH decreased from 10.36 ± 1.48
mmHg preoperatively to 9.64 ± 1.26 mmHg at 1 week (p =
.015); it increased to preoperative values at the end of 3
months (10.74 ± 1.54) (p > 0.05). It was similar in the group
of deep sclerectomy, where IOPcc (26,25 ± 5.4) decreased
significantly by three months (18.25 ± 5.4). The mean CH
increased from 8.44 ± 2.01 preoperatively to 9.64 ± 1.4 in the
first week (p: 038) and it decreased in three months 8,72 ±
1.2 (p > 0.05). In trabeculectomy group, the mean preoperatively IOPcc decreased from 29.12 ± 4.8 to 13.12 ± 2.4 in
three months (p = 004). The mean CH increased from 8,04
± 3,4 to 9,87 ± 2.3 in 1 week (p = 026) and it kept in three
months with a mean CH 9,64 ± 1,8 mmHg.
Conclusions: Although CH decreased in the early postoperative period in cataract group and, the parameters reached
preoperative values by 3 months postoperatively in both
cataract and deep sclerectomy groups, while it kept in a
similar way in trabeculectomy group. All surgeries induced
changes in the first week, but they only mantained in trabeculectomy group. We need more studies to know if this is
because of permanent changes in biomechanical properties
or it is influenced by a higher descent of IOP.
References:
1. Kacumen RB, Yenerei NM, Gorgun E. Corneal biomechanical properties and intraocular pressure changes after
phacoemulsification and lens implantation. J Cataract Refract
Surg 2008; 34: 2096-2098. 2. Hager A, Loge K, Kutschan A,
Wiegand W. The effect of cataract and vitreoretinal surgery
on central corneal thickness and corneal hysteresis. Klin
Monatsbl Augenheikd 2008; 225: 207-211. 3. Hager A, Loge
K, Fullhas MO, Schroeder B, Grossherr M, Wirgand W.
Changes in corneal hysteresis after clear corneal cataract
surgery. Am J Ophthalm 2007; 144: 241-346. 4. Luce DA.
Determining in vivo biomechanical properties of the cornea
with an ocular response analyzer. J Cataract Refract Surg
2005; 31: 156-162. 5. Liu J, Roberts CJ. Influence of corneal
biomechanical properties on intraocular pressure measurement: quantitative analysis. J Cataract Refract Surg 2005;
31: 146-155.
P141 COMPARISON OF THE REBOUND TONOMETER
AND GOLDMANN APPLANATION TONOMETRY IN
BULLOUS KERATOPATHIC EYES
T. Simsek, B. Cankaya, I. Orhan, G. Koklu, A. Altintas
Ulucanlar Teaching and Research Eye Hospital, ANKARA,
Turkey
Objective: To compare rebound tonometer (RBT) and Gold-
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mann applanation tonometry (GAT) in bullous keratopathic
eyes.
Design: Prospective comparative study.
Participants: Thirty-two bullous keratopathic eyes of 20
(62.5%) male and 12 (37.5 %) female were included in the
study. The mean age of the patients was 59.2 ± 4.9 years.
Methods: Intraocular pressure (IOP) was measured with
RBT and GAT respectively. One assistant obtained IOP readings using RBT without topical anesthetic. A GAT reading
was subsequently obtained by consultant ophthalmologist
without the knowledge of the RBT readings.
Main outcome measure: Six rapidly consecutive measurements were obtained in each eye with RBT. At least three
measurements were recorded with GAT in each eye. After,
IOP measurement patients asked to compare the comfort of
the 2 methods.
Results: The mean IOP readings were 29.8 ± 4.0 mmHg
using RBT and 23.0 ± 2.7 mmHg using GAT. Rebound
tonometer measured IOP values greater than of the GAT
values (P= 0.000). The mean difference was 6.5 ± 8.6 mmHg
between RBT and GAT readings. Rebound tonometer found
to be more comfortable than GAT by all of the patients.
Conclusions: Intraocular pressure measurements with RBT
are significantly higher than GAT in bullous keratopathic
eyes. Rebound tonometer found to be more comfortable than
GAT. Larger controlled clinical trial may clarify which device
appropriate for measure true IOP in bullous keratopathic
eyes.
References:
1. Pakrou N, Gray T, Mills R, Landers J, Craig J. Clinical
comparison of the Icare tonometer and Goldmann Applanation tonometry. J Glaucoma 2008; 17: 43-47. 2. Sahin A,
Basmak H, Yildirim N. The influence central corneal thickness
and corneal curvature on intraocular pressure measured by
Tono-Pen and Rebound tonometer in children. J Glaucoma
2008; 17: 57-61. 3. Kniestedt C, Punjabi O, Lin Shan, Stamper
RL. Tonometry through the ages. Surv Ophthalmol 2008; 53:
568-591. 4. Jorge JMM, Gonzales-Meijome JM, Queiros A,
Fernandes P, Parafita MA. Correlations between corneal
biomechanical properties measured with the Ocular Response
Analyzer and ICare rebound tonometry. J Glaucoma 2008;
17: 442-448. 5. Martinez-de-la-Casa JM, Garcia-Feijoo J,
Saenz-Frances F, Vizzeri G, Fernandez-Vidal A, MendezHernandez C, Garcia-Sanchez J. Comparison of rebound
tonometer and Goldmann handheld applanation tonometer
in congenital glaucoma. J Glaucoma 2009; 18: 49-52.
P142 IS THERE A RELATIONSHIP BETWEEN CORNEAL
BIOMECHANICS AND MODULUS OF ELASTICITY OF
CORNEA: A NEW APPROACH
A. Bayer1, A. Sahin2
1
GATA Medical school, ANKARA, Turkey, 2Eskisehir Osmangazi University Medical School, ESKISEHIR, Turkey
Purpose: To define the relation between modulus of elasticity (ME) of cornea, corneal hysteresis (CH) and corneal resistance factor (CRF).
Design: Prospective interventional study.
Participants: Fifty healthy subjects were enrolled in this
study.
Methods: All study subjects underwent detailed ophthalmic
examination as well as Goldmann applanation tonometry
(GAT), central corneal pachymetry, and corneal radius mea-

surements. CH and CRF were obtained by Ocular Response
Analyzer (ORA). ME was calculated using the Young’s modulus of elasticity formula: ME = 0.0229*IOPT, where IOPT is
the true intraocular pressure (IOP). IOPT is derived from the
formula IOPT = GAT IOP/K, where K is a correction factor.
Linear regression analysis was used to investigate the effect
of CH and CRF on IOPT and ME of cornea. P < 0.05 was
considered as statistically significant.
Main outcome measures: Corneal hysteresis, corneal resistance factor, Young’s modulus of elasticity, true intraocular
pressure, Goldmann applanation tonometer measured
intraocular pressure.
Results: The mean patient age was 48.3 ±10 years (range:
21 to 77 years). Mean CH, CRF, GAT IOP, IOPT, CCT, corneal radius values were 10.4 ± 1.6 mmHg, 10.2 ± 1.8 mmHg,
14.3 ± 2.9 mmHg, 13.5 ± 2.3 mmHg, 534.6 ± 41 micrometers,
7.7 ± 0.2 mm, respectively. ME of cornea significantly correlated with CRF (r = 0.306, p < 0.0001) but not with CH (r =
-0.009, p>0.05). In linear regression analysis, CH and CRF
significantly associated with ME (both p < 0.0001).
Conclusion: It was found that ME of cornea is related to
CRF. Since CRF is derived empirically and found to be
strongly associated with CCT, a parameter correlated with
elasticity, our results further confirm this theory. Our results
also support the theory that thicker corneas exhibit greater
viscoelastic properties, thus greater CRF values.
References:
1. Elsheikh A, Wang D, Pye D. Determination of the modulus
of elasticity of the human cornea. J Refract Surg 2007; 23:
808-818. 2. Hamilton KE, Pye DC. Young’s modulus in normal corneas and the effect on applanation tonometry. Optom
Vis Sci 2008; 85: 445-450. 3. Kamiya K, Hagishima M,
Fujimura F, Shimizu K. Factors affecting corneal hysteresis
in normal eyes. Graefes Arch Clin Exp Ophthalmol 2008; 246:
1491-1494. 4. Luce DA. Determining in vivo biomechanical
properties of the cornea with an ocular response analyzer. J
Cataract Refract Surg 2005; 31: 156-162. 5. Orssengo GJ,
Pye DC. Determination of the true intraocular pressure and
modulus of elasticity of the human cornea in vivo. Bull Math
Biol 1999; 61: 551-572.
P143 CORRELATION OF IOP MEASUREMENT USING
TONOPEN AVIA AND GOLDMANN APPLANATION
TONOMETER
M.J. Kurishummoottil, S. Bhartiya, B. Wadekar, J.P. Singh,
A. Sharma, T. Dada
All India Institute of Medical Sciences, NEW DELHI, India
Purpose: To compare the IOP readings taken by Tono-Pen
Avia (TPA) with the Goldmann Applanation Tonometer
(GAT).
Study design: Prospective, observational, comparative case
series
Participants: Ninety eyes of 90 healthy subjects.
Methods: All eyes underwent GAT and TPA measurements
in random order after a 15 min break. Central corneal thickness was measured by ultrasonic pachymetry. The agreement between IOP readings from GAT and TPA was assessed
using the Bland-Altman plots.
Results: Mean age of subjects was 43.41 ±18.48.The mean
central corneal thickness was 503.4 ± 54.4 micron. There
was no significant difference between mean IOP readings:
14.46 ± 3.17 mmHg with GAT and 14.13 ± 3.2 mmHg with
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TPA. The correlation between the IOP readings using both
these methods were found to be highly significant (intraclass
correlation coefficient for GAT and TPA was 0.9310). Ninetyfive percent limits of agreement for IOP readings from GAT
and TPA, assessed using the Bland-Altman plots, ranged
from +5.75 to -4.67 mmHg with a mean difference of 0.54 ±
2.66 mmHg.
Conclusion: There was a good agreement between TPA
and GAT in measuring IOP in a normal population.
References:
1. Salvetat ML, et al. Comparisons between Pascal dynamic
contour tonometry, the TonoPen, and Goldmann applanation
tonometry in patients with glaucoma. Acta Ophthalmol Scand
2007; 85: 272. 2. Van der Jagt. Three portable tonometers,
the TGDc-01, the ICARE and the Tonopen XL, compared
with each other and with Goldmann applanation tonometry.
Ophthalmic Physiol Opt 2005; 25: 429-435. 3. Leung DY.
Clinical comparison of the proview eye pressure monitor with
the Goldmann Applanation Tonometer and the TonoPen.
Arch Ophthalmol 2005; 123: 578-579; author reply 579-580.
4. Iester M, et al. New Tonopen XL: Comparison with the
Goldmann tonometer. Eye 2001; 15(Pt 1): 52-58. 5. Veistenz
A, et al. Comparison of precision of the TonoPenXL with the
Goldmann and Draeger applanation tonometer in a sitting
and recumbent position. Klin Monatsbl Augenheilkd 2002;
219: 785-790.
P144 AGREEMENT BETWEEN DYNAMIC CONTOUR
TONOMETRY (DCT) AND GOLDMANN APPLANATION
TONOMETRY (GAT) IN HEALTHY MALAYSIAN EYES
A. Rahman, M.M. Choo, Z. Mimiwati, R. Isa
University Malaya Medical Centre, KUALA LUMPUR, Malaysia
Purpose: To study the agreement between Dynamic Contour
Tonometry (DCT) and Goldmann applanation tonometry
(GAT) in the measurement of intraocular pressure (IOP) in
healthy Malaysian eyes with different corneal thickness.
Design: Single centre prospective observational study of
Malaysian subjects with healthy eyes, attending the eye clinic
of University Malaya Medical Centre, Kuala Lumpur.
Methods: In a prospective observational study of 142 healthy
eyes of 77 Malaysian subjects, three consecutive IOP measurements of GAT followed by DCT were performed by a
single examiner, including the measurements of CCT using
an ultrasound pachymeter.
Results: The mean IOP by DCT and GAT was 16.9 ± 3.05
mmHg and 16.11 ± 4.12 mmHg respectively. There was a
strong correlation between the IOP readings obtained by DCT
and GAT (Pearson correlation = 0.672; p < 0.001). However,
IOP readings were consistently higher with DCT than with
GAT (mean difference: +0.7 mmHg; p = 0.009). Mean central
corneal thickness (CCT) was 548.49 μm ± 32.95 μm (range:
471- 650 μm; median: 563 μm). However, both Pearson’s
correlation and linear regression analysis failed to find any
associations between CCT and IOP readings of both DCT
and GAT. The DCT-GAT IOP differences were also not correlated with CCT. Multivariable regression analysis failed to
show any significant correlation of age, ocular pulse amplitude (OPA), and IOP readings of both DCT and GAT to CCT.
For repeated measurements, the intraclass correlation coefficient (ICC) of intra-observer agreement of IOP measurements by GAT (ICC = 0.959) was higher compared to DCT

(ICC = 0.790) but both were statistically acceptable. Agreement analysis with the Bland and Altman bias plot revealed
a small constant bias of 0.67, a narrow 95% confidence interval (upper limit: 5.61 - 7.32 mmHg; lower limit: -5.98 - 4.25
mmHg), but wide 95% limits of agreement between DCT and
GAT (-5.11 to 6.47 mmHg).
Conclusions: IOP measurements by DCT are strongly correlated with IOP readings of GAT and both do not vary with
CCT. However, compared to GAT, DCT appears to have
higher intraobserver variability. Although both GAT and DCT
are strongly correlated, the wide 95% limits of agreement
imply that they are not fully concordant and thus clinically,
not interchangeable. Other factors other than the CCT may
be responsible for the disagreement between these devices
among Malaysian eyes.
References:
1. Annette H, et al. Effect of central corneal thickness and
corneal hysteresis on tonometry as measured by dynamic
contour tonometry, ocular response analyzer, and Goldmann
tonometry in glaucomatous eyes. J Glaucoma 2008; 17:
361-365. 2. Sullivan-Mee M, Halverson KD, Qualls C. Clinical
comparison of pascal dynamic contour tonometry and Goldmann applanation tonometry in asymmetric open-angle glaucoma. J Glaucoma 2007; 16: 694-699. 3. Barleon L, et al.
Comparison of dynamic contour tonometry and goldmann
applanation tonometry in glaucoma patients and healthy subjects. Am J Ophthalmol 2006; 142: 583-590. 4. Liu J, Roberts
CJ. Influence of corneal biomechanical properties on intraocular pressure measurement: quantitative analysis. J Cataract
Refract Surg 2005; 31: 146-155. 5. Kotecha A, et al. The
relative effects of corneal thickness and age on Goldmann
applanation tonometry and dynamic contour tonometry. Br J
Ophthalmol 2005; 89: 1572-1575.
P145 TEST-RETEST VARIABILITY OF INTRAOCULAR
PRESSURE AND OCULAR PULSE AMPLITUDE FOR PASCAL TONOMETER: A MULTICENTER STUDY
L. Rossetti1, P. Fogagnolo2, M. Figus3, F. Oddone2, M. Iester4,
M. Zeppieri5, A. Ferreras6, P. Frezzotti7, P. Brusini5, N. Orzalesi8
1
Clinica Oculistica Universita di Milano, TORINO, Italy, 2Ophthalmology, G.B. Bietti Foundation-IRCCS, ROME, Italy
3
Ophthalmology, Department of Neuroscience, University of
Pisa, PISA, Italy, 4Università di Genova,, GENOVA, Italy,
5
Azienda Ospedaliero-Universitaria, S. Maria della Misericordia di Udine, UDINE, Italy, 6Miguel Servet University Hospital;
University of Zaragoza, ZARAGOZA, Spain, 7Universita’ degli
Studi di Siena, SIENA, Italy,
8
San Paolo Hospital, University of Milan, MILANO, Italy
Purpose: To assess the test-retest repeatability of intraocular pressure (IOP) and ocular pulse amplitude (OPA) measurements by Pascal tonometer (PT) and evaluate possible
influential factors.
Methods: The study included 200 consecutive subjects (100
normal, 100 POAG) from 5 different Italian clinics. IOP was
measured once by Goldmann applanation tonometer (GAT)
and twice by PT (PT1, PT2) in randomized sequence. Difference between PT1 and PT2, OPA1 and OPA2, and GAT and
PT1 and 2 was assessed by t-test. The percentage of PT2
and OPA2 falling respectively within 1.0 mmHg from PT1 and
within ± 0.5 mmHg from OPA1 was calculated. Regression
analysis was used to assess the influence of demographic
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factors (age, sex), ophthalmic data (diagnosis, refraction),
and ocular biometrics (corneal curvature; central corneal
thickness, CCT; axial length; anterior chamber depth).
Results: PT1 was 0.7 ± 1.4 mmHg higher than PT2 (P <
0.001); OPA1 was 0.1 ± 0.6 mmHg higher than OPA2 (P =
0.16). Results were not influenced by randomization test
order. Test-retest variability was 48% for IOP readings taken
with PT, and 26% for OPA. PT readings were 3.52.5 mmHg
higher than GAT (P < 0.001). Demographic and biometric
factors (i.e., CCT; R2 = 0.07, P = 0.48) did not significantly
effect results; however, OPA tended to be higher in glaucoma
patients (3.9 ± 1.2 vs 2.8 ± 1.0, P = 0.05).
Discussion: Tonometry readings taken with PT tended to
be overestimated compared to GAT. PT test-retest variability
was moderate for IOP and good for OPA. PT measurements
were not effected by demographic or ocular factors.
P146 RECLASSIFICATION OF NORMAL- AND HIGH-TENSION GLAUCOMA EYES USING CORNEAL COMPENSATED INTRAOCULAR PRESSURE
T.E. Paul1, N.M. Radcliffe1, M. Shimmio2
1
New York Presbyterian Hospital, Weill Cornell Medical Center, NEW YORK, USA, 2New York Medical College; New York
Eye and Ear Infirmary, NEW YORK, USA
Purpose: The accuracy of Goldmann applanation tonometry
(GAT) in measuring intraocular pressure (IOP) is affected by
material properties of the cornea. We measured IOP by GAT
and corneal compensated IOP (IOPcc) using Reichert’s Ocular Response Analyzer (ORA) to evaluate whether use of
IOPcc would affect the classification of eyes into normal- and
high-tension categories.
Design: Cross-sectional observational review.
Participants: IOP measurements of 1875 consecutive
patients in a general ophthalmology practice.
Methods: Corneal hysteresis (CH), corneal resistance factor
(CRF) and central corneal thickness (CCT) of randomly
selected one eye of 357 normal, 155 high tension glaucoma
(HTG) and 102 normal tension glaucoma (NTG) were compared. Eyes were classified as normal or glaucomatous
based on the absence or presence of glaucomatous optic
neuropathy (GON). The highest GAT recorded in a patient in
an untreated state was used to divide patients into HTG (>
21 mmHg) and NTG (< or = to 21 mmHg) categories.
Results: The mean IOPcc and GAT were similar in normal
eyes and HTG eyes. In NTG eyes, the mean IOPcc of 19.8
mmHg was considerably higher than the mean GAT of 14.4
mmHg. In addition, NTG eyes had significantly thinner mean
CCT of 513 μm, a lower CH of 5.96 mmHg, and a lower CRF
of 6.31 mmHg (p < 0.001) when compared to normal eyes
which had a mean CCT of 541 μm, CH of 10.6 mmHg, and
CRF of 10.15 mmHg. Many eyes (72%) considered to have
NTG by traditional GAT threshold of 21mmHg were reclassified as HTG by IOPcc threshold of 18 mmHg.
Conclusions: In NTG eyes, corneal compensated IOP measurements reveal a higher IOP than traditional GAT measurements.
References:
1. Armaly MF, Krueger DE, Maunder L, et al. Biostatistical
analysis of the collaborative glaucoma study: summary report
of the risk factors for glaucomatous visual-field defects. Arch
Ophthalmol 1980; 98: 2163-2172. 3. Gordon MO, Kass MA.
The ocular hypertension treatment study. Design and base-

line description of the participants. Arch Ophthalmol 1999;
117: 573-583. 4. Liu J, Roberts CJ. Influence of corneal biomechanical properties on intraocular pressure measurement
Quantitative analysis. J Cataract Refract Surg 2005; 31:
146-155. 5. Luce DA. Determining in vivo biomechanical
properties of the cornea with an ocular response analyzer. J
Cataract Refractive Surg 2005; 31: 156-162. 6. Congdon NG,
Broman AT, Bandeen-Roche K, Grover D, Quigley HA. Central corneal thickness and corneal hysteresis associated with
glaucoma damage. Am J Ophthalmol 2006; 141: 868-875.
P147 COMPARISON OF INTRAOCULAR PRESSURE
MEASUREMENTS WITH THE PORTABLE PT100 NONCONTACT TONOMETER AND GOLDMANN APPLANATION TONOMETRY
S. Salim, P. Netland
University of Tennessee, MEMPHIS, Tennessee, USA
Purpose: Non-contact tonometers are useful when regulations preclude use of contact tonometers by medical students
and other non-ophthalmologists. Our study compared the
measurements by a recently-developed, portable, non-contact tonometer (PT100) with Goldmann applanation tonometry (GAT).
Methods: This was a prospective study of 119 normal eyes.
IOP was measured by GAT and the PT100 (Reichert, Buffalo,
NY).
Results: Mean IOP measurements showed no significant
differences in measurements performed by the two tonometers (P = 0.15). Linear regression analysis of PT100 vs GAT
measurements revealed a slope of 0.84 with R2 = 0.71.
Bland-Altman analysis showed a mean difference of measurements by GAT and PT100 of 0.5 mmHg with 2 SD = 7.4
mmHg.
Conclusion: The portable non-contact PT100 tonometer
provides IOP measurements comparable to Goldmann applanation tonometry within the normal range of IOP.
References:
1. Vernon SA. Non-contact tonometry in the postoperative
eye. Br J Ophthalmol 1989; 73: 247-249. 2. Hansen MK.
Clinicial comparison of the XPERT non-contact tonometer
and the conventional Goldmann applanation tonometer. Acta
Ophthalmol Scand 1995; 73: 176-180.
3. Myers KJ, Lalle P, Litwak A, et al. XPERT NCT –a clinical
evaluation. J Am Optom Assoc 1990; 61: 863-869.
4. Kakau, CET, Wilke K. On repeated tonometry. Acta Ophthalmol Scand 1971; 49: 611-614.
5. Moreno-Montanes J, Gomez-Demmel E, Lajara-Blesa J,
Aliseda-Perez D. Comparative study of three non-contact
tonometers and the Goldmann tonometer. Ophthalmologica
1994; 208: 115-118.
P148 REPEATABILITY OF THE TONOMETRIC RECORDINGS OF TONOPEN AVIA (TPA) AND ITS COMPARISON
WITH IOP RECORDINGS WITH GOLDMANN APPLANATION TONOMETER (GAT) AND NON-CONTACT TONOMETER (NCT) .
T. Dada1, S. Bhartiya2, M. James3, V. Dave3, A. Panda2, R.
Pandey3
1
All India Institute of Medical Sciences, NEW DELHI, India,
2
RP Centre for Ophthalmic Science, NEW DELHI, India
3
RP Centre for Ophthalmic Sciences, NEW DELHI, India
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Objective: To evaluate the repeatability of the tonometric
recordings of the Tonopen Avia (TPA) and compare it with
IOP recordings done with Goldmann Applanation Tonometer
(GAT) and non-contact tonometer (NCT) .
Design: Cross-sectional comparative prospective case
series.
Participants: One hundred forty eyes of 140 consecutive
patients with an age related cataract and no other ocular
pathology.
Methods: This prospective, observational, comparative case
series consisted of 140 eyes of 140 patients with an agerelated cataract. NCT was performed first, followed by GAT
and TonoPen Avia measurement after a 10 min break. The
TPA readings were repeated twice in succession at 5 minute
intervals. Patients with any corneal pathology or previous
refractive surgery were excluded from this study.
Main outcome measure: IOP measured with Tonopen Avia,
GAT and NCT.
Results: The mean age of patients enrolled in the study was
44.2 ± 16.6 years (range 25 to 75 years). The mean IOP
measured by NCT and GAT was 16.2 ± 5.1 and 15.8 ± 4.1
mmHg respectively. The mean IOP recorded with TPA was
15.6 ± 4.2, 15.4 ± 4.3 and 15.6 ± 4.3 mmHg, respectively in
the first, second and third instances. The reliability analysis
showed good repeatability of the IOP measurement using
TPA (Intraclass Correlation Coefficient a = 0.87 and repeatability coefficient = 2.37). The coefficient of variation for these
intersession IOP recordings was 16.32. The mean difference
between TPA and NCT was 0.6 (with 95% limits of agreement
between -5.1 and 6.3 mmHg). The mean difference for TPA
and GAT was 0.2 (with 95% limits of agreement between -5.2
and 5.7 mmHg) while that between GAT and NCT was 0.39
(-7.2 and 6.4 mmHg) respectively. The Karl Pearsons correlation coefficient between GAT and TPA, NCT and GAT,
and TPA and NCT was statistically significant (0.768, 0.737
and 0.821 respectively, p < 0.01)
Conclusions: The Tonopen Avia shows a good intersessional repeatability of IOP and correlates well with both GAT
and NCT.
References:
1. Salvetat ML, Zeppieri M, Tosoni C, Brusini P. Comparisons
between Pascal dynamic contour tonometry, the TonoPen,
and Goldmann applanation tonometry in patients with glaucoma. Acta Ophthalmol Scand 2007; 85: 272-279. 2. Mollan
SP, Wolffsohn JS, Nessim M, Laiquzzaman M, Sivakumar
S, Hartley S, Shah S. Accuracy of Goldmann, ocular response
analyser, Pascal and TonoPen XL tonometry in keratoconic
and normal eyes. Br J Ophthalmol 2008; 92: 1661-1665. 3.
Hager A, Loge K, Schroeder B, Fllhas MO, Wiegand W. Effect
of central corneal thickness and corneal hysteresis on tonometry as measured by dynamic contour tonometry, ocular
response analyzer, and Goldmann tonometry in glaucomatous eyes. J Glaucoma 2008; 17: 361-365. 4. ElMallah MK,
Asrani SG. New ways to measure intraocular pressure. Curr
Opin Ophthalmol 2008; 19: 122-126. 5. Schepens G, Urier
N, Béchetoille A, De Potter P. Correlation between Goldmann
and non-contact tonometry based on corneal thickness. Bull
Soc Belge Ophtalmol 2001; 279: 15-19.

6.1.2. Clinical examination methods:
Intraocular pressure measurement; factors affecting IOP: Fluctuation, circadian
rhythms
P149 THE RELATION BETWEEN WATER-DRINKING
TEST RESPONSE AND CIRCADIAN IOP CURVE FLUCTUATION IN SUSPECT GLAUCOMA
Y. Zhen, N.L. Wang
Beijing Tongren Hospital, BEIJING, China
Objective: To determine whether there is a correlation
between IOP fluctuations measured by water drinking test
(WDT) and circadian IOP curve.
Design: Observational study.
Participants: Suspect POAG patients without clinical therapy.
Intervention: Subjects were submitted to circadian IOP
curve (measurements at every 4 hours) firstly and then given
1000 ml water to drink over 5 min; IOP was measured every
15 min for an hour.
Main outcome measure: IOP variability of circadian IOP
curve, diurnal IOP curve (8AM~6PM) and WDT.
Results: The mean IOP fluctuations of circadian IOP curve,
diurnal IOP curve and WDT were 8.4 ± 4.6 mmHg, 4.9 ± 3.9
mmHg and 5.6 ± 3.7 mmHg separately. The difference
between circadian IOP curve and WDT was significant (t =
3.6, P = 0.001) and there was no correlation between them
(r = 0.287, P = 0.069). The difference between diurnal IOP
curve and WDT was not significant (t = 1.2, P = 0.238) and
the correlation was significant (r = 0.436, P = 0.004). The
circadian IOP curve, diurnal IOP curve and WDT revealed
IOP fluctuation > 5 mmHg in 32 (78.0%), 13 (31.7%) and 21
eyes (51.2%) separately. The agreement between diurnal
IOP curve and WDT was significant (Kappa = 0.323, P =
0.025), but there was not a significant agreement between
circadian IOP curve and WDT (Kappa = 0.159, P = 0.224).
Conclusions: There was no correlation between IOP fluctuations measured by water drinking test (WDT) and circadian IOP curve. Although WDT can predict the fluctuation in
daytime, it could not predict the IOP fluctuation in the night
accurately.
References:
1. Kumar RS, de Guzman MH, Ong PY, Goldberg I. Does
peak intraocular pressure measured by water drinking test
reflect peak circadian levels? A pilot study. Clin Experiment
Ophthalmol 2008; 36: 312-315. 2. Lima VC, Prata TS, Lobo
RA, Paranhos A Jr. Correlation between water-drinking test
outcomes and body mass index in primary open-angle glaucoma patients under clinical treatment. J Ocul Pharmacol
Ther 2008; 24: 513-516. 3. Susanna R Jr, Medeiros FA, Vessani RM, Giampani J Jr, Borges AS, Jordo ML. Intraocular
pressure fluctuations in response to the water-drinking provocative test in patients using latanoprost versus unoprostone. J Ocul Pharmacol Ther 2004; 20: 401-410. 4. Tajunisah
I, Reddy SC, Fathilah J. Diurnal variation of intraocular pressure in suspected glaucoma patients and their outcome.
Graefes Arch Clin Exp Ophthalmol 2007; 245: 1851-1857.
Epub 2007 Sep 28. 5. Shuba LM, Doan AP, Maley MK, Zimmerman MB, Dinn RB, Greenlee EC, Alward WL, Kwon YH.
Diurnal fluctuation and concordance of intraocular pressure
in glaucoma suspects and normal tension glaucoma patients.
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J Glaucoma 2007; 16: 307-312. 6. Vetrugno M, Sisto D,
Trabucco T, Balducci F, Delle Noci N, Sborgia C. Waterdrinking test in patients with primary open-angle glaucoma
while treated with different topical medications. J Ocul Pharmacol Ther 2005; 21: 250-257.
P150 IOP FLUCTUATIONS AS AN INDEPENDENT RISK
FACTOR: IS IT A CORRECT OPINION?
V. Kuroyedov, I.A. Romanenko, V. Gorodnichy
Mandryka 2nd Central Clinical Hospital, MOSCOW, Russian
Federation
Background: Intraocular pressure is a primary risk factor for
glaucoma progression, which is why measurement of IOP is
very important for risk assessment and patient management.
It is well known that many human systems have normal diurnal rhythm. The structures of ONH (disc area, rim, cup,
RNFL), diurnal rhythm of CCT and others, like blood pressure, glucose or cholesterine level) have a very large variability in healthy population.
Purpose: In previous studies, the author investigated the
daily fluctuations of ONH morphometric structure in normal
subjects and in glaucoma-suspect patients and established
correlation between these changes and IOP level.
Results: Statistically significant changes in rim area/volume
and mean RNFL were observed in healthy and glaucoma
suspect patients correspondingly. It was found that the 5
mmHg was a statistically significant IOP level for morphometric changes, and 2 mmHg (daily IOP fluctuations) was a
not statistically significant one. RNFL parameters have been
shown prognostically valid in daily monitoring and at first to
react on IOP fluctuations (p < 0,001). Dynamic monitoring of
ONH parameters accompanied with every hour tonometry
allows to diagnose statistically significant differences in ONH
parameters (including mean deviation fluctuation) in fellow
eyes in cases of early manifest glaucoma with no apparent
functional changes. But in other study the ONH structures is
not changes and were not found, when the IOP level was
degreed for 7 mm Hg and more.
Conclusion: We suggest that if a patient is in the high IOP
zone, the daily IOP fluctuations more than 6-8 mmHg are the
risk factors for development and progression of glaucoma
and the daily IOP fluctuations more than 4-5 mmHg are the
risk factors too. We suppose that the ONH tolerant condition
seems to be more important for glaucoma progression than
IOP fluctuations. We come to a conclusion that the considerable IOP fluctuations are the independent risk factors in glaucoma patients (during long-term period).
References:
1. Maslennikov AI. About diurnal fluctuation in glaucoma
patients. М 1905; 26 p. 2. Drance SM. Diurnal variation of
intraocular pressure in treated glaucoma. Significance in
patients with chronic simple glaucoma. Arch Ophthalmol
1963; 70: 302-311. 3. Konstas AGP, Mikropoulos D, Kaltsos
K, et al. 24-hour intraocular pressure control obtained with
evening- versus morning-dosed travoprost in primary openangle glaucoma. Ophthalmology 2006; 113: 446-450. 4.
Martinez A, Sanchez M. Intraocular pressure lowering effect
of dorzolamid/timolol fixed combination in patients with glaucoma who were unresponsive to prostaglandin analog/prostamides. Current Med Rec Opin 2007; 23: 595-599. 5.
Medeiros FA, Pinheiro A, Moura FC, et al. Intraocular presure
fluctuations in medical versus surgically treated glaucoma-

tous patients. J Ocul Pharm Therapy 2002; 18: 489-498. 6.
Kuroyedov A, Gorodnichy V, Tsalkina E. Prediction of antiglaucoma surgery outcomes in different stages of the disease
on the basis of initial IOP level. World Glaucoma Congress,
Singapore, Abstracts Book. Amsterdam, The Netherlands:
Kugler Publications 2007; p. 203. 7. Kuroyedov A. Qualitative
characteristics of intraocular pressure decrease in patients
with glaucoma (review). Glaucoma 2009 (in press.)
P151 DAILY INTRAOCULAR PRESSURE CURVE.
UNMASKING PEAKS AND FLUCTUATION WITH A NEW
METHODOLOGY IN SUSPECT GLAUCOMA PATIENTS
R. Borrone
Universidad de Buenos Aires, BUENOS AIRES, Argentina
Purpose: To evaluate the practical usefulness of a new
methodology of Daily Intraocular Pressure Curve (DIOPC) in
a sample of suspect glaucoma patients.
Design: Observational-descriptive, transversal, retrospective
and comparative intra-subject study.
Participants: A sample of 20 consecutive DIOPC performed
in suspect glaucoma patients with IOP superior to 21 mmHg
(in at least one eye) in supine position in the morning.
Method: The first measure of intraocular pressure (IOP) was
recorded at 8 a.m. in supine position after 45 minutes of rest
in this situation. The other measures were made as usual,
every 3 hours, in sitting position from 11 am to 8 p.m.
Main outcome measure: The new method’s usefulness is
analyzed by comparing the peaks, range of fluctuation,
means and standard deviation of IOP with and without the
first value in supine position (‘CURVE A’ vs ‘CURVE B’).
Results: a) High daily mean: Curve A 65% of eyes vs Curve
B 37.5%; b) Pressure peaks: Curve A 70% of eyes vs Curve
B 5%; c) High range of fluctuation: Curve A 77.5% vs Curve
B 15%; d) High standard deviation: Curve A 90% of eyes vs
Curve B 25%. Of the 29 eyes with optic nerve injury that the
sample presented: a) 58.62% (17/29) had high daily mean.
b) 65.51% (19/29) presented a peak of pressure; c) 86.20%
(25/29) had a high range of fluctuation; d) 89.65% (26/29)
presented a high standard deviation. Of these 29 eyes with
structural and or functional optic nerve damage, 21 would
have been erroneously classified as normal tension glaucoma according to curve ‘B’ (tonometry in sitting position).
Conclusions: The IOP registered at 8 am with the patient in
supine position after 45 minutes of rest as the first measure
of the DIOPC enables peaks and fluctuations, the main risk
factors of glaucomatous optic neuropathy, to be identified.
The new strategy for the DIOPC would could be used in daily
practice when admission or home tonometry are not possible.
References:
1. Sampaolesi R. Semiologa del glaucoma, tonometra, curvas tensionales diarias. Relato Oficial VII Congreso Argentino de Oftalmologa. Rosario 1961; 1: 1289-1294. 2. Borrone
R. Nueva estrategia para la Curva Diaria de Presin Ocular.
Estimacin de la Presin de las 6 a.m. Archivos de Oftalmologa
de Buenos Aires 2004; 77: 80-94. 3. Gloor B, Robert Y. Strategie bei der Suche nach Druckspitzen. In: Prunter CH, Flammer J (eds.). Das Glaukom in der Praxis. Basel: Karger 1997,
pp. 103-117. 4. Asrani S, Zeimer R, Wilensky J, Giesser D,
Vitale S, Lindenmuth K. Large diurnal fluctuations in intraocular pressure are an independent risk factor in patients with
glaucoma. J Glaucoma 2000; 9: 134-142. 5. Caprioli, J.
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Intraocular Pressure Fluctuation. An Independent Risk Factor for Glaucoma? (Editorial) Arch Ophthalmol 2007; 125:
1124-1125. 6. Liu JHK, Zhang X, Kripke DF, Weinreb RN.
Twenty-four-hour Intraocular Pressure Pattern Associated
with Early Glaucomatous Changes. Invest Ophthalmol Vis
Sci 2003; 44: 1586-1590. 7. Hughes E, Spry P, Diamond J.
24-Hour Monitoring of Intraocular Pressure in Glaucoma
Management: A Retrospective Review. J Glaucoma 2003;
12: 232-236. 8. Barkana Y, Anis S, Liebmann J, Tello C, Ritch
R. Clinical Utility of Intraocular Pressure Monitoring Outside
of Normal Office Hours in Patients with Glaucoma. Arch Ophthalmol 2006; 124: 793-797.

6.1.3. Clinical examinatioin methods:
Intra ocular pressure measurement;
factors affecting IOP: Factors affecting
IOP

P152 CORRELATION BETWEEN DAILY IOP-PROFILE
AND MORPHOMETRIC STRUCTURE OF ONH IN NORMAL SUBJECTS AND IN GLAUCOMA SUSPECT
PATIENTS
V. Kuroyedov1, E.A. Egorov2, V. Gorodnichy1, E.B. Tsalkina1,
I.A. Romanenko1, V.Yu. Ogorodnikova2
1
Mandryka 2nd Central Clinical Hospital, MOSCOW, Russian
Federation, 2Russian State Medical University, MOSCOW,
Russian Federation

Purpose: To compare central corneal thickness (CCT) in
patients with different stages of primary open-angle glaucoma (POAG).
Design: Prospective study.
Participants: CCT was measured in 135 patients (267 eyes)
with POAG, divide in three groups according to stage of damage: 45 persons (88 eyes) with intial POAG, 45 person (90
eyes) with developed POAG and 45 persons (87 eyes) with
advanced POAG.
Methods: CCT was measured with the help of ultrasound
pachymeter. The intraocular pressure (IOP) is measured with
the standard automatic Goldmann tonometer. All other routine diagnostic methods used in the ophthalmology practice
were made: biomicroscopy, ophthalmoscopy, gonioscopy,
computer perimetry. The statistical analysis was performed
using ANOVA, the Student-Newman-Keuls test being then
implemented for multiple comparisons.
Main outcome measure: The mean CCT in patients with
initial POAG was 540.85 ± 27.56 μm, in patients with developed POAG was 533.62 ± 24.35 μm, in patients with
advanced POAG was 530.76 ± 37.13 μm.
Results: Results have been analyzed, discussed and compared to those of other authors. CCT was thinner in patients
with advanced POAG compared to those with initial POAG,
but the difference is not statistically significant (p > 0.05).
Conclusions: This fact proves that CCT is a significant risk
factor for glaucoma whose meaning should not be ignored.
References:
1. Antonio L, Asunsion M, Manuel, Luis A, Saleh MR. The
relationship between central corneal thickness and Goldmann applanation tonometry. Clin Exp Optom 2003; 86:
104-108 2. Goldmann H, Schmidt T. Ueber applanationstonometrie. Ophthalmologica 1957; 134: 221-242. 3. Ehlers
N, Bramsen T, Sperling S. Applanation tonometry and central
corneal thickness. Acta Ophthalmol (Copenh) 1975; 53:
34-43. 4. Alsbirk PH. Corneal thickness. I. Age variation, sex
difference and oculometric correlations. Acta Ophthalmol
(Copenh) 1978; 56: 95-104. 5. Wolfs RC, Klaver CC, Vingerling JR, et al. Distribution of central corneal thickness and its
association with intraocular pressure: The Rotterdam Study.
Am J Ophthalmol 1997; 123: 767-772. 6. Whitacre MM, Stein
RA, Hassanein K. The effect of corneal thickness on applanation tonometry. American Journal of Ophthalmology 1993;
115: 592-596. 7. Stodtmeister R. Applanation tonometry and
correction according to corneal thickness. Acta Ophthalmol
Scand 1998; 76: 319-324. 8. Foster PJ, Baasanhu J, Alsbirk
PH, et al. Central corneal thickness and intraocular pressure
in a Mongolian population. Ophthalmology 1998; 105:
969-973.

Purpose: To investigate the daily fluctuation of optic disc
morphometric structure in normal subjects and in glaucomasuspect patients and to establish possible correlation between
these changes and the IOP level.
Participants: Thirty-eight patients (76 eyes) in the first group
and 32 patients (63 eyes) in the second group were in this
study.
Methods: Daily HRT-monitoring was held at 08-30, 10-30,
12-30, 14-30, 16-30, 18-00 parallel with tonometry once an
hour. The following parameters of ONH were evaluated (RIM
area, RIM volume, mean RNFL thickness, CUP/DISC area
ratio and CSM).
Results: RIM and RNFL parameters have been shown prognostically valid in daily monitoring and the first to react on
IOP fluctuations.
Conclusion: Dynamic monitoring of ONH parameters
accompanied with every hour tonometry allows to diagnose
statistically significant differences in ONH parameters (including mean deviation fluctuation) in cases of early manifest
glaucoma with no apparent functional changes.
References:
1. Volkov VV. Normal-tension (pseudonormal) glaucoma.
Moscow: Meditsina 2001, 350 pp. 2. Realini T, Barber L,
Burton D. Frequency of asymmetric intraocular pressure fluctuations among patients with and without glaucoma. Ophthalmology 2002; 109: 1367-1371. 3. Susanna R, Medeiros
FA, Vesani RM, et al. Intraocular pressure fluctuations in
response to the water-drinking provocative test in patients
using latanoprost versus unoprostone. J Ocul Pharmacol
Therap 2004; 20: 401-410. 4. Nenciu I, Stefan C, Melinte D,
et al. IOP diurnal fluctuations in patients presenting pseudoexfoliative syndrome. Ophthalmologia 2006; 50: 121-125. 5.
Shuba LM, Doan AP, Maley MK, et al. Diurnal fluctuation and
concordance of intraocular pressure in glaucoma suspects
and normal-tension glaucoma patients. J Glaucoma 2007;
16: 307-312. 6. Lee AC, Mosaed S, Weinreb RN, et al. Effect
of laser trabeculoplasty on nocturnal intraocular pressure in
medically treated glaucoma patients Ophthalmology 2007;
114: 666-670.

see also P161
P153 CENTRAL CORNEAL THICKNESS IN PATIENTS
WITH DIFFERENT STAGES OF PRIMARY OPEN-ANGLE
GLAUCOMA
S.K. Kostova
Alexandrovska, SOFIA, Bulgaria

121

book_Abstracts.indb 121

12-6-2009 16:17:09

P154 FACTORS AFFECTING OCULAR PULSE AMPLITUDE IN GLAUCOMATOUS AND GLAUCOMA-SUSPECTED EYES
J. Choi1, J. Lee2, J.Y. Choi1, Y.-D. Kim1, S.B. Park2, K.R.
Sung2, M.S. Kook2
1
HanGil Eye Hospital, INCHEON, South-Korea, 2Asan Medical Center, SEOUL, South-Korea
Purpose: To investigate the association of ocular pulse
amplitude (OPA) measured by dynamic contour tonometer
(DCT) with patient demographics, ocular biometric parameters, visual field examination, blood pressure (BP), and survey data on systemic vascular morbidity in glaucomatous and
glaucoma-suspected eyes.
Design: A prospective, observational, cross-sectional
study.
Participants: Three hundred and fifty glaucoma-suspected
eyes of 179 subjects were consecutively enrolled.
Methods: All subjects had intraocular pressure (IOP) measurements by Goldmann applanation tonometer (GAT) and
by DCT, OPA measurements by DCT, and central corneal
thickness (CCT) measurements by ultrasonic pachymeter.
They also completed the Humphrey visual field (HVF) examination, and the systemized questionnaire on the systemic
vascular morbidities. Eighty-one of 179 subjects had arterial
BP measurements.
Main outcome measure: The associations of OPA with ocular and systemic parameters were sought using univariate
and multivariate linear regression models.
Results: Two hundred twenty-three of 350 glaucoma-suspected eyes were diagnosed as having open-angle glaucoma
based on the HVF results. In overall eyes, OPA showed
positive associations with age, spherical equivalents, and
IOP by GAT and by DCT using multivariate regression model
(p < 0.05). Subgroup analysis in eyes with BP parameters
revealed that OPA was positively associated with IOP by GAT
and arterial pulse pressure (p < 0.05). OPA tended to be
higher in subjects with higher vascular risk than in those with
low or intermediate risk.
Conclusions: OPA was associated with ocular and systemic
parameters such as age, IOP, or arterial pulse pressure in
glaucomatous and glaucoma-suspected eyes. The possible
association of OPA with systemic vascular risk suggests that
OPA may serve as a surrogate ocular parameter reflecting
systemic vascular condition.
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P155 SELF-TONOMETRY IN MODERN GLAUCOMA MANAGEMENT
G.A. Lee1, S.Y.W. Liang2, D. Shields3
1
Royal Brisbane Hospital, BRISBANE, Australia, 2City Eye
Centre, BRISBANE, Australia, 3ViewMachine Corporation,
FLORIDA, USA
Purpose: To describe the methods of self intraocular pressure (IOP) measurement and their role in glaucoma management.
Methods: This literature review was performed using Medline
and the IEEE database using the search terms ‘self-tonometry’, ‘Proview’, ‘pressure phosphene’, ‘Ocuton S’, ‘ICare’,
and combinations of ‘self’, ‘intraocular pressure’, ‘glaucoma’,
‘tonometer’ and ‘monitor’.
Results: One hundred twenty-eight articles were identified,
spanning a period from 1955 to 2008.
Conclusions: It is a challenge to conceive a device for selftonometry that would serve both in diagnosis and long-term
monitoring. In general, the ideal device needs to be safe,
reproducible, reliable and easy to use. It should be accurate
over a wide range of IOPs, or alternatively, be able to be
calibrated individually for accurate correlation with GAT. A
diagnostic device, in addition, needs to be minimally invasive,
removable and require minimal patient and/or doctor training.
Such a device could be loaned to a patient, for example to
take diurnal measurements over a period of 1-2 weeks that
could potentially distinguish normal tension glaucoma from
primary open-angle glaucoma with fluctuation of IOP. In contrast, a long-term monitoring device is ideally implantable,
biocompatible, low maintenance and durable. This device
could be useful in established glaucoma patients who appear
to be progressing despite IOPs measured in the normal range
during office hours. However, the ideal device will need to
address the issue of changes in IOP upon waking from sleep.
A single device is not capable of fulfilling all these criteria and
thus it is envisaged a range of devices will need to be developed. There is much progress in technology required. Furthermore, commercialization of this technology and its
affordability are hurdles that are no less difficult to overcome.
However, if ‘necessity is the mother of invention’ then realization of these self-tonometers will be in the not too distant
future.
References:
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P156 CENTRAL CORNEAL THICKNESS, ABLATION AND
CORNEAL CURVATURE AFTER CORNEAL REFRACTIVE
PROCEDURE AND ITS IMPACT ON INTRAOCULAR
PRESSURE MEASURES
M.L. Freitas1, A. Marinho1, M.F. Cardoso2
1
Hospital Arrábida, PORTO, Portugal, 2Instituto de Ciências
Biomedicas Abel Salazar, Universidade do Porto, PORTO,
Portugal
Purpose: The objective is to assess the effects of central
corneal thickness (CCT), ablation depth and keratometry
after excimer laser corneal surgery on intraocular pressure
(IOP) measured by Goldmann applanation tonometry
(GAT).
Methods: This prospective study comprised 140 eyes of 75
patients who underwent a corneal refractive surgery. IOP,
mean keratometry (Km), CCT and posterior curvature (postC)
were measured preoperatively and postoperatively. A linear
mixed-effect model allowing for random effects at the patient
level was used to analyze the effect of corneal refractive
surgery on IOP.
Results: The IOP was reduced from 14.8 ± 2.7 mmHg preoperatively to 12.7 ± 2.8 mmHg postoperatively. The difference between pre- and post-operative measurements were
statistically significant (p < 0.001). Between eyes correlation
for the change in IOP was 0.95. When possible predictor
variables were included in a random effects model, two different models were obtained. Model 1, includes preoperative
IOP and ablation, model 2 preoperative IOP and the difference between pre and postoperative pachymetry. According
to models 1 and 2 the magnitude of the decrease in IOP after
refractive procedure depends on the magnitude of preoperative IOP. To achieve a better understanding we calculated
the estimated mean decrease of IOP after refractive procedure for different combinations of preoperative IOP and ablation and different combinations of pre-operative IOP and
difference between pre and post operative pachymetry.
Conclusions: In this study we analysed the change in IOP
after corneal refractive surgery using a constellation of various parameters evaluated with corneal topography before
and after surgery. Higher preoperative IOP and ablation volumes are associated with a greater decrease in IOP postoperatively.
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P157 QUALITY CONTROLLED COLOR CODED COMPUTERIZING SYSTEM INCORPORATING CENTRAL CORNEAL THICKNESS MEASUREMENTS INTO GLAUCOMA
PATIENTS’ MANAGEMENT
R. Nesher, E. Epstein, D. Gelernter
Meir Medical Center, KFAR-SABA, Israel
Purpose: Central corneal thickness (CCT) has been recently
recognized as a risk factor for the development of primary
open-angle glaucoma. Thus accurate measurement of CCT
is of utmost significance in the evaluation of patients with
ocular hypertension. Our aim was to develop a quality controlled computerized system for record keeping of patients’
CCT measurements, so that raw data entered by technicians
for calculation of mean value can be viewed on demand by
the clinician.
Design: Evaluation of technology.
Participants: Sixty-seven glaucoma patients (126 eyes).
Methods: CCT was determined using Topcon SP2000P
pachymeter by trained technicians. Three measurements of
CCT were acquired consecutively and the mean value was
calculated. CCT measurement was repeated beyond three
times if differences greater than 4% from the initial measurement occurred. All values were entered into the computerized
system. Data entered by the technicians were reviewed by
the glaucoma specialist as part of quality control practice. A
qualitative color-coded system incorporated into the clinical
chart served as a constant reminder of the CCT to the clinician. Consistency of the measured CCT values was calculated using intraclass correlation coefficient.
Main outcome measure: Rate of adequate technician measurements (differences of 4% or less compared to the initial
measurement).
Results: Quality control was performed in 126 eyes of 67
glaucoma patients, 32 males and 35 females. The mean age
of all patients was 64.1 ± 13.4 years. The mean CCT was
521.2 ± 45.4 micron, the median was 516 micron. The intraclass correlation coefficient of CCT values measured by the
technicians was 0.928 (95% confidence interval 0.903-0.947).
In only two cases (2.5%), the second and third measurements
differed by more than 4% from the first value. Thus the technicians’ performance was adequate in 97.5% of the cases.
Conclusion: The ability to periodically evaluate CCT data
entered by technicians is important for the clinician. The quality control system that we developed is a reliable and helpful
device that addresses this issue.
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P158 THE EFFECT OF REFRACTIVE SURGERY (LASEK)
ON IOP MEASUREMENTS
G. Jóhannesson, P. Hallberg, A. Eklund, C. Lindén
Umeå University, UMEÅ, Sweden
Purpose: The aim of this study was to evaluate three tonometry methods –the gold standard Goldmann Applanation
Tonometry (GAT), a new method, Dynamic Contour Tonometry (DCT) and a method under development, Applanation
Resonance Tonometry (ART) –with respect to IOP measurements before and three and six months after laser subepithelial keratomileusis (LASEK).
Design: A prospective, single-centre clinical study.
Participants: Fifty-three healthy subjects who underwent
LASEK surgery to correct refractive errors were included in
this study. Left or right eye for each subject was randomized
into the study.
Methods: Visual acuity, central corneal thickness (CCT),
corneal curvature (CC) and IOP were measured at each visit.
Six repeated IOP measurements per method with 5 min
between methods. The ART technique offers two possible
analysis procedures: one focuses on the dynamic phase during the indentation, the other on the fully applanated phase
which causes a Goldmann-like static condition. Results are
presented as mean + SD.
Main outcome measure: Change in measured IOP after
LASEK
Results: All tonometers underestimated IOP significantly
after LASEK. The IOP reduction was largest after six months
for GAT (-1.7 ± 1.8 mmHg) followed by ARTstat (-1.2 ± 1.5
mmHg) and DCT (-1.1 ± 1.6 mmHg). The smallest reduction
was for ARTdyn (-1.0 ± 1.5 mmHg). There was a trend toward
IOP reduction for all tonometers between three and six
months, although this was only significant for DCT (-0.5 ± 1.0
mmHg). The mean spherical equivalent preoperatively was
-3.1 diopters (range -1.0 to -7.1). The mean ablation depth
was 48 ± 19 μm. CCT6 months was reduced by 44 ± 29 μm,
and CC6 months was increased by 0.16 ± 0.11mm. Uncorrected visual acuity improved significantly between three and
six months postoperatively from 1.35 ± 0.28 to 1.46 ± 0.27.
Conclusions: All tonometers measured a significant reduction of IOP three and six months after LASEK. DCT and ART
showed a similar reduction in measured IOP, whereas GAT
showed a larger underestimation. The results indicated that
DCT and ART measurement techniques are less dependent
on corneal properties and are therefore potentially more suitable for tonometry in LASEK-treated eyes. The new ART
method has two possible analysis procedures with similar
results, and future studies will ascertain which one is preferable. Furthermore, both visual acuity and IOP measurements

between three and six months suggest a still ongoing postoperative process at six months.
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P159 THE INFLUENCE OF CEREBROSPINAL FLUID
PRESSURE ON THE INTRAOCULAR PRESSURE
N. Ariturk1, S. Demir1, U. Sandikci2
1
Ondokuz Mayis University Faculty Of Medicine, SAMSUN,
Turkey, 2Department of Neurology, Ondokuz Mayis University
Faculty of Medicine, SAMSUN, Turkey
Purpose: To determine the effect of cerebrospinal fluid pressure (CSFP) on intraocular pressure (IOP).
Design: A prospective, case-controlled study.
Participants: Thirteen subjects underwent diagnostic lumbar
puncture (LP) between November 2008 and January 2009
at the Neurology Clinic, Ondokuz Mayis University of Faculty
of Medicine, Samsun, TURKEY.
Methods: All patients had different neurological disease,
such as multiple sclerosis, polineuropathy, and these patients
did not have glaucoma. In this prospective study, demographics (age and gender), medical history, medication use, indication for LP and intraocular pressure (IOP) were recorded.
Opening CSFP and closing CSFP was calculated. Before
and after LP (at 5 min, 30 min and 2 hours) IOP was measured by Tonopen and Schitz tonometry.
Main outcome measures: The influence of varying of CSFP
on IOP was investigated.
Results: The mean of opening CSFP was 19.38 ± 10.09 cm
H20 and 12.46 ± 4.03 cm H20 closing CSFP (P < 0.001). The
mean pre LP IOP was 14.2 ± 2.7 mmHg in right eyes and
15.2 ± 2.16 mmHg in left eyes by Tonopen, and 13.4 ± 2.8
mmHg in right eye and 13.4 ± 2.19 mmHg in left eye by
Schiötz tonometer. There were found significant correlation
between right and left eye in IOP(Pearson’s correlations coefficient r = 0,939, P < 0.000) and Tonopen and Schiötz tonometer (r = 0.751, P < 0.005). The mean difference of IOP
between before and after LP, was 3.38 ± 2.93 mmHg (95%
CI, 5.24-1.52) higher in 5 min (P = 0.002), 1.25 ±1.9 mmHg
(95% CI 2.49-0.004) in 30 min (P = 0.049) and 0.16 ± 2.12
mmHg (95% CI 1.5-1.18) in 2 hours (P = 0.791) by Tonopen,
2.69 ± 3.23 (95% CI 4.64-1.48) 5 min (P = 0.01), 1.53 ± 4.9
(95% CI 4.5-1.48) in 30 min (P = 0.289), 0.07 ± 4.2 (95% CI
2.6-2.5) in 2 hours (P = 0.949) by Schiötz tonometer. Multivariate analysis demonstrated that low CSFP was associated
higher intraocular pressure (P = 0.001).
Conclusions: Decreased cerebrospinal fluid pressure after
LP is significantly associated increased IOP in the first 30
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minutes after LP. CSF pressure may play an important role
in the pathogenesis of primary open-angle glaucoma.
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P160 COMPARISON OF INTRAOCULAR PRESSURES IN
SUPINE AND SITTING POSITIONS IN PATIENTS WITH
AND WITHOUT GLAUCOMA
S. Gupta
CHRC, INDORE, India
Objective or purpose: To evaluate postural IOP changes in
patients with and without glaucoma. To compare these postural IOP changes in patients with glaucoma to that of patients
without glaucoma.
Design: Prospective, comparative case controlled study with
patients randomized to IOP measured either in sitting first or
in supine first positions.
Participants and controls: Two hundred-fourteen eyes of
107 patients with a mean age of 54 years (SD 9.9 years).
Group A: Patients with POAG or PACG (n = 54 patients or
108 eyes) and Group B: Normal or controls, without disease
(n = 53 patients or 106 eyes). Exclusion criteria: Group A:
Patients with secondary glaucomas, previous ocular surgery
except laser PIs, any anterior or posterior segment pathology
other than glaucoma likely to affect VF. Group B: Patients
with IOP > 21 mmHg, VF defects, narrow angles, abnormal
OCT findings.
Intervention or methods or testing: Age, sex, type of glaucoma, IOP was measured with Tonopen in supine and sitting
positions, CCT was measured by US pachymeter, slit-lamp
examination, gonioscopy, HFA and OCT were done to either
confirm or rule out diagnosis of glaucoma.
Main outcome measure: In sitting first group, IOP is measured first in sitting position then asked to take supine position for 15 min before measuring IOP again and vice versa.
Results: Analysis of covariance (ANCOVA) model was used
considering IOP measurement as response & age, sex, glaucoma, sitting-supine and CCT as covariates where eye was
considered as block. IOP, age and CCT variables were continuous; sex, glaucoma and sitting or supine variables were
categorical. Normality assumption was checked by plotting
histogram of response variable IOP and normal QQ plot.
M:F% was 57:43%. Mean CCT was 543.53 μ (SD ± 37.36).
Mean IOP was 17.12 mmHg (SD ± 4.89) in controls in sitting
position. Estimated coefficient of supine was 1.75 units which
implies that supine position increased IOP 1.75 units more
than sitting position after adjusting for age, sex, glaucoma
and CCT. Coefficients for POAG and PACG were 3.68 and

6.68 units implying IOP increases 3.68 or 6.68 units respectively where controls were reference category (p < 0.01)
Conclusions: There is a significant postural change in IOP
and it also depends upon type of glaucoma (PACG > POAG).
IOP measured in supine positions was greater in glaucomatous eyes than normal eyes and damage to optic nerve may
occur when patient is asleep. Higher supine IOP may be
important for patients with progressive GON despite apparently controlled IOP. The results of this study underline fact
that ophthalmologists treating patients of glaucoma should
not continue to ignore IOP response due to changes in posture.
References:
1. Krieglstein G, Langham ME. Influence of body position on
the intraocular pressure of normal and glaucomatous eyes.
Ophthalmologica 1975; 171: 132-145. 2. Tsukahara S, Sasaki
T. Postural change of IOP in normal persons and in patients
with wide open-angle glaucoma and low-tension glaucoma.
Br J Ophthalmol 1984; 68: 389-392. 3. Wuthrich UW. Postural
change and intraocular pressure in glaucomatous eyes. Br J
Ophthalmol 1976; 60: 111-114.
4. Smith DA, Trope GE. Effect of a beta-blocker on altered
body position: induced ocular hypertension. Br J Ophthalmol
1990; 74: 605-606. 5. Kiuchi T, Motoyama Y, Oshika T. Influence of Ocular hypotensive eyedrops on intraocular pressure
fluctuation with postural changein eyes with normal-tension
glaucoma. Am J Ophthalmol 2007; 143: 693-695.
P161 POSTURAL IOP CHANGES IN POAG PATIENTS ON
DIFFERENT TOPICAL MEDICATIONS
C. Gupta
CHL Apollo Hospital, INDORE, India
Purpose: To analyse the effects of topical antiglaucoma eye
drops Timolol, Brimonidine and Latanoprost on the intraocular pressure (IOP) changes in supine and sitting positions in
patients with primary open-angle Glaucoma (POAG).
Design: Prospective randomized crossover single-blind
study.
Participants: Three groups of patients, all newly-diagnosed
POAG patients. They were put randomly on one of the three
topical medications for glaucoma for at least three months.
Each group consisted of 20 patients.
Methods: Age, sex, and IOP were measured with Perkin’s
Tonometer, CCT measurement was done, slit-lamp examination, gonioscopy, HFA and OCT were done to confirm diagnosis of glaucoma. IOP is measured first in sitting position, then
patients were asked to take supine position for 15 min before
measuring IOP again. The IOP at baseline and after each
treatment was measured in both sitting and supine positions.
Exclusion criteria: Patients with secondary glaucomas, previous ocular surgery, narrow angles, any anterior or posterior
segment pathology other than glaucoma likely to affect VF or
OCT findings.
Main outcome measure: Analysis of covariance (ANCOVA)
model was used considering IOP measurement as response
and age, sex, sitting-supine and CCT as covariates where eye
was considered as block. Normality assumption was checked
by plotting histogram of response variable IOP and normal QQ
plot. One hundred twenty eyes of 60 patients. Mean age of
patients was 59 years (SD ± 9.9 years). M:F% was 58:42%.
Mean CCT was 543.53 μ (SD ± 37.36).
Results: Mean IOP at baseline was 24.32 (± 2.89) in sitting

125

book_Abstracts.indb 125

12-6-2009 16:17:11

position and 27.95 (± 4.14) in supine position. The change was
3.68 units (± 1.2). After 3 months of medication, the mean IOP
in sitting position was 18.64 (± 2.43) and in supine position
22.18 (± 3.73). The change was 3.54 units (± 1.3). Compared
with the baseline level, the magnitude of IOP elevation associated with the postural change did not alter significantly by the
application of any eye drops. Conclusions: The mechanism
of action underlying the IOP change with the postural change
looks to be different from the pharmacologic action of these
hypotensive agents. Higher supine IOP may be important for
patients with progressive GON despite apparently controlled
IOP. The results of this study underline fact that ophthalmologists treating patients of glaucoma should not continue to
ignore IOP response due to changes in posture.
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P162 THE EFFECT OF ACCOMMODATION ON INTRAOCULAR PRESSURE IN YOUNG ADULTS
P. Fedor, A. Fedor, D. Fedor
Great Lakes Eye Consultants, TRAVERSE CITY, USA
Purpose: To evaluate the effect of accommodation on
intraocular pressure in young adults.
Design: Prospective non-randomized study.
Participants: Ten healthy young adults 12 to 25 years old.
Methods: Intraocular pressures were measured using piezoelectric tonometer while subjects were focusing at their far
point and near point of accommodation. Measurements were
performed three times alternating the focus at far-point and
near-point approximately 15 seconds apart. Series of these
six measurements were performed first in the center of the
cornea and subsequently another six measurements on the
sclera 4 mm from the temporal limbus. Video recording of
some of the series of measurements was performed.
Main outcome measure: The intraocular pressure measured while focusing at near-point was compared to the control of intraocular pressure at the far-point for the corneal and
separately for scleral measurements of IOP.
Results: Intraocular pressure was in average 2.7 mmHg
lower during accommodation in subjects less than 25 years
old with piezoelectric measurement on the corneal surface
and this difference was statistically significant.
Conclusions: These results indicate that the intraocular
pressure decreases in accommodation repeatedly within
seconds in young adults and should be considered in clinical
measurements of IOP. This effect is surprising and not
explained by Helmholtz theory of accommodation. The pathogenesis of this effect is not known but aqueous humor dynamics and convergence are considered as potential causes. The
fluid mechanics of aqueous and its changes with accom-

modation may be important in our understanding of mechanisms of different types of glaucoma.
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P163 EFFECT OF SLEEPING POSITION ON IOP IN PROGRESSIVE GLAUCOMA
T. Alasbali1, M. Smith2, N. Geffen3, Y. Jin2, J. Flanagan2,
Y. Buys1, G. Trope2
1
University Health Network, TORONTO, Canada, 2Ophthalmology, University of Toronto, TORONTO, ON, Canada,
3
Ophthalmology, University of Toronto, TORONTO, ON,
Canada
Purpose: To determine if a 30-degree sleeping position
improves nocturnal IOP control in patients with progressive
glaucoma.
Methods: Patients with progressive NTG or POAG as evidenced by disc hemorrhage despite well-controlled IOP were
evaluated in a sleep laboratory on two separate nights one
week apart. During the first night patients were evaluated
lying flat and during the second night they were elevated to
30 degree head up. IOP and blood pressure (BP) were measured at 10 pm as the baseline measurement and at 12 pm,
2 am, 4 am and 6 am. IOP was measured as the average of
two reading with less than 5% error using a Tonopen. Ocular
perfusion pressure was calculated using mean arterial BP IOP. Data were analyzed with profile analysis to take into
account the correlation of repeated IOP readings from the
same individuals.
Results: Seventeen eyes of 17 patients were included. There
were no significant differences between the IOP levels at
baseline and the two sleeping positions (flat versus elevated)
(p = 0.6131). Between 2400 and 0600 IOP was a mean of
3.2 mmHg lower in the 30 degree elevated position (p = 0.03).
16 of 17 patients (94.1%) had lower IOP in the 30 degrees
position and this reduction was 20% or more in 35% of
patients. There was no statistically significant difference comparing the two sleeping positions in mean ocular perfusion
pressure over time.
Conclusions: A 30-degree sleeping position lowers nocturnal IOP in patients with progressive glaucoma. Although this
benefit varies between individual patients, mean IOP was
20% lower in a third of patients in this series.

6.2. Tonography, aqueous flow measurement (see also 2.6)
see also P372
P164 TONOGRAPHIC, INTER AND INTRA-OBSERVER
VARIABILITY OF GAT, DCT AND ORA
A. Fea1, A. Morra1, M. Angeloni1, G. Strani1, L. Bertaina1,
T. Rolle1, B. Brogliatti2, F.M. Grignolo2
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1
Clinica Oculistica Universita di Torino, TORINO, Italy, 2University of Torino, TORINO, Italy

Aim: To evaluate the tonographic (TNG) effect and to compare the inter/intra-observer variability (VRBL) of IOP measures of 3 tonometers: GAT, DCT and ORA.
Methods: TNG effect was evaluated with 10 repeated measures. IOP was measured with GAT, DCT and ORA in 120
POAG, in a randomized order, by 2 independent observers.
Results: IOP was significantly reduced from the 4th measure
with GAT (t: 2,5; p: 0,01) and DCT (t: 3,5; p: 0,001), and from
the 8th with ORA (t: 2; p: 0,04). Mean intra-observer VRBL
were 0,6 mmHg for GAT, -0,2 mmHg for ORA and 0,5 mmHg
for DCT. Mean inter-observer VRBL for GAT were 0,5 mmHg;
for ORA 0,7 mmHg and for DCT 0,2 mmHg.
Conclusions: a TNG-effect was demonstrated after repeated
measurements. ORA had the higher inter and intra-observer
variability.

6.4. Clinical examination methods: Gonioscopy
see P277

6.5. Clinical examination methods: Ophthalmoscopy
P165 HOW SENSITIVE IS OPHTHALMOSCOPY IN
DETECTING OPTIC DISC HEMORRHAGES IN CLINICAL
PRACTICE?
S.A. Haji1, M. Frenkel2, R.E. Frenkel1
1
East Florida Eye Institute, STUART, USA, 2Eye Research
Foundation, STUART, FL, USA
Purpose: To determine the sensitivity of the clinician in
detecting optic disc hemorrhages on clinical examination
using ophthalmoscopy in patients with glaucoma or ocular
hypertension.
Methods: A glaucoma clinical fellow reviewed optic disc photos of 371 eyes of 188 patients with glaucoma or ocular
hypertension. The same fellow reviewed charts of these
same patients, whom he had not personally examined, for
any disc hemorrhages that were documented by a glaucoma
specialist’s clinical examination using dilated indirect ophthalmoscopy with either a 60D or 66D lens.
Results: 4.3% of eyes had optic disc hemorrhages detected
by review of disc photos. A total of 16 disc hemorrhages were
detected by review of disc photos and all of them had been
previously documented by clinical examination.
Conclusion: Our results demonstrate that a careful clinical
examination using either a 60D or 66 D indirect lens with a
dilated pupil is highly sensitive and cost effective in detecting
optic disc hemorrhage.
References:
1. Jonas JB, Stroux A, Oberacher-Velten IM, Kitnarong N,
Jünemann A. Central corneal thickness and development of
glaucomatous optic disk hemorrhages. Am J Ophthalmol
2005; 140: 1139-1141. 2. Drance SM, Fairclough M, Butler
DM, Kottler MS. The importance of disc hemorrhage in the
prognosis of chronic open-angle glaucoma. Arch Ophthalmol
1977; 95: 226-228. 3. Siegner SW, Netland PA. Optic disc

hemorrhages and progression of glaucoma. Ophthalmology
1996; 103: 1014-1024. 4. Ishida K, Yamamoto T, Sugiyama
K, Kitazawa Y. Disk hemorrhage is a significantly negative
prognostic factor in normal-tension glaucoma. Am J Ophthalmol 2000; 129: 707-714. 5. Jonas JB, Xu L. Optic disk hemorrhages in glaucoma. Am J Ophthalmol 1994; 118: 1-8.
P166 CLINICAL ASSESSMENT OF STEREOSCOPIC
OPTIC DISC PHOTOGRAPHS FOR GLAUCOMA: THE
EUROPEAN OPTIC DISC ASSESSMENT TRIAL
(EODAT)
H.G. Lemij, N.J. Reus
Rotterdam Eye Hospital, ROTTERDAM, The Netherlands
Purpose: To determine the diagnostic accuracy of judging
optic disc photographs for detecting glaucoma by ophthalmologists.
Design: Evaluation of diagnostic test and technology.
Participants: Two hundred forty-three of 875 invited ophthalmologists in 11 European countries.
Methods: We determined how well each participant classified 40 healthy and 48 glaucomatous eyes on stereoscopic
slides. Duplicate slides were provided for determining intraobserver agreement. All eyes were also imaged with the GDx
VCC and the Heidelberg Retina Tomograph (HRT) I. Diagnostic accuracies of clinicians were compared to those of the
best machine classifiers.
Main outcome measures: Accuracy of classification,
expressed as sensitivity, specificity, and overall accuracy.
Intraobserver agreement (Κ).
Results: The overall diagnostic accuracy of ophthalmologists
was 80.5% (SD, 6.8; range, 61.4%-94.3%). The machine
classifiers outperformed most observers in diagnostic accuracy; the GDx VCC NFI and the HRT’s best classifier correctly
classified 93.2% and 89.8% of eyes, respectively. The intraobserver agreement (Κ) varied between -0.13 and 1.0 and was
on average good (0.7).
Conclusions: In general, ophthalmologists classify optic disc
photographs moderately well for detecting glaucoma. There
is, however, large variability in diagnostic accuracy between
and agreement within clinicians. Common imaging devices
outperform most clinicians in classifying optic disc photographs.
The EODAT study group: Nicolaas J. Reus, Hans G. Lemij,
David F. Garway-Heath, P. Juhani Airaksinen, Alfonso Anton,
Alain M. Bron, Christoph Faschinger, Gabor Holl, Michele
Iester, Jost B. Jonas, Andrea Mistlberger, Fotis Topouzis,
and Thierry G. Zeyen.

6.6. Clinical examination methods: Visual
field examination and other visual function tests
see also P072
P167 THE EFFECTS OF SIMULATED CATARACT ON
THRESHOLD MEASUREMENTS OF STANDARD AUTOMATED PERIMETRY, FREQUENCY DOUBLING TECHNOLOGY, HEIDELBERG EDGE PERIMETRY AND THE
MOORFIELDS MOTION DISPLACEMENT TEST
A. Sinapis1, D. Sinapis1, G.M. Verdon-Roe1, C. Bergin2,
T. Redmond3, N. Nathwani2, D.P. Crabb1, R.S. Anderson3,
D.F. Garway-Heath1
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1

Moorfields Eye Hospital, LONDON, UK, 2City University,
LONDON, UK, 3University of Ulster, COLERAINE, UK

Purpose: To explore the effects of simulated cataract on
threshold measurements with four psychophysical stimuli,
each used for the perimetric detection of glaucoma.
Design: Experimental study.
Participants: Six psychophysically experienced healthy volunteers were recruited [mean age 26, range 21 to 29, years;
distance refractive correction plano to - 4.25 DSph].
Methods: Cataract was simulated by one of five white opacity filters (WOFs) of increasing density, inserted into wideframed spectacles. A baseline measure (no WOF) of
intraocular stray light (ISL) was estimated for each subject
using a C-Quant straylight meter (Oculus, Wetzlar, Germany).
This was repeated for each grade of filter. Each subject
underwent 6 test sessions over a 2-week period. For each
session, one of the filter conditions was randomly selected
and the subject was tested on the 4 perimeters [Standard
Automated Perimetry (SAP), 24-2 SITA; Frequency Doubling
Technology (FDT) Matrix, N-24-2; Heidelberg Edge Perimeter (HEP), ASTA; Moorfields Motion Displacement Test
(MDT), WEBS1-2], in a randomised order.
Main outcome measure: pointwise comparison of the
threshold (standardised z) measurements with each grade
of filter to the baseline, for each instrument.
Results: SAP thresholds were unaffected by low grade WOF.
However, SAP, FDT and HEP each showed a highly significant (p < 0.001) increase in thresholds for moderate to large
increases in straylight (50-150%). There was no statistically
significant change in average MDT thresholds across all filters.
Conclusions: SAP, FDT and HEP thresholds were all
affected by induced ISL levels equivalent to mild to moderate
cataract. The stimulus used in the Moorfields MDT has been
shown to be resistant to the effects of simulated cataract,
which is consistent with earlier reports of the original single
line MDT. 3-5 This is an important feature of a glaucoma
case-finding device, helping to maintain test specificity.
References:
1. www.moorfieldsmdt.co.uk. 2. Bergin C, Moosavi R, Crabb
DP, Verdon-Roe GM, Westcott MC, Viswanathan AC, Fitzke
FW, Garway-Heath DF. Developing and evaluating threshold
algorithms for the Moorfields Motion Displacement Test
(MDT). Invest Ophthalmol Vis Sci 2008: ARVO E-Abstract
1108. 3. Fitzke FW, Poinoosawmy D, Ernst W, Hitchings RA.
Peripheral displacement thresholds in normals, ocular hypertensives and glaucoma. In: Greve E, Heijl A (eds.). Perimetry
Update 1986/1987. Kugler & Ghedini: The Hague, The Netherlands 1987, pp. 447-452. 4. Membrey L, Fitzke FW. Effect
of lens opacity on white-on-white perimetry, frequency doubling perimetry, and motion detection perimetry. In: Wall M,
Wild J (eds.). Perimetry Update 2000/2001. The Hague, The
Netherlands: Kugler Publications 2001, pp. 259-266. 5. Membrey L, Kogure S, Fitzke FW. A comparison of the effects of
neutral density filters and diffusing filters on motion perimetry,
white on white perimetry and frequency doubling perimetry.
In: Wall M, Wild J. (eds.) Perimetry Update 1998/1999. The
Hague, The Netherlands: Kugler Publications 1999, pp
75-83.

6.6.2. Clinical examination methods:
Visual field examination and other functional tests: Automated
see also P218, P410
P168 EFFECT OF CATARACT EXTRACTION ON THE
GLAUCOMA PROGRESSION INDEX IN SITA PERIMETRY
IN GLAUCOMA PATIENTS
B. Ang, M. Shunmugam, A. Azuara-Blanco
NHS Grampian, ABERDEEN, UK
Purpose: To determine the effect of cataract extraction on
the glaucoma progression index (GPI) in Swedish Interactive
Threshold Algorithm (SITA) perimetry in glaucoma patients
with coexisting cataract.
Participants: Consecutive eligible patients with stable glaucoma who underwent phacoemulsification cataract surgery
alone or in combination with augmented trabeculectomy.
Methods: This is a retrospective non-comparative study. All
eligible patients had SITA-standard 24-2 visual fields within
10 months before and after surgery. Exclusion criteria
included other ocular morbidity, intraoperative complications,
and perimetric reliability indices greater than 33%. Comparison of means was performed with the paired t test.
Main outcome measure: Change in the glaucoma progression index (GPI), mean deviation (MD) and pattern standard
deviation (PSD) indices following cataract extraction
Results: Thirty-four eyes of 34 patients (all Caucasians)
were analysed. The mean age at surgery was 77.4 ± 8.8
years. Visual field tests were performed 3.4 ± 3.0 months SD
before surgery and 5.4 ± 2.5 months after surgery. There was
a statistically significant increase in the GPI after cataract
surgery (from 72.1 ± 18.5% to 75.3 ± 17.2%; p = 0.02). The
improvement in mean deviation was also statistically significant (from -11.5 ± 5.5 dB to -10.0 ± 5.3 dB; p < 0.01), but the
change in pattern standard deviation did not reach statistical
significance (from 7.3 ± 3.4 dB to 7.5 ±3.7 dB; p = 0.57).
Conclusions: In this cohort of patients, uncomplicated cataract extraction resulted in a statistically significant improvement in the 24-2 SITA-standard GPI and MD, but not in PSD.
Both the MD and the GPI may be influenced by lens opacities, which could make detection of glaucoma visual field
progression more difficult for clinicians.
References:
1. Bengtsson B, Olsson J, Heijl A, Rootzen H. A new generation of algorithms for computerized threshold perimetry,
SITA. Acta Ophthalmol Scand 1997; 75: 368-375. 2. Bengtsson B, Heijl A. Evaluation of a new perimetric threshold strategy, SITA, in patients with manifest and suspect glaucoma.
Acta Ophthalmol Scand 1998; 76: 268-272. 3. Artes PH,
Iwase A, Ohno Y, Kitazawa Y, Chauhan BC. Properties of
perimetric threshold estimates from Full Threshold, SITA
Standard, and SITA Fast strategies. Invest Ophthalmol Vis
Sci 2002; 43: 2654-2659. 4. Budenz DL, Rhee P, Feuer WJ,
McSoley J, Johnson CA, Anderson DR. Sensitivity and specificity of the Swedish interactive threshold algorithm for glaucomatous visual field defects. Ophthalmology 2002; 109:
1052-1058. 5. Rehman Siddiqui MA, Khairy HA, AzuaraBlanco A. Effect of cataract extraction on SITA perimetry in
patients with glaucoma. J Glaucoma 2007; 16: 205-208. 6.
Bengtsson B, Heijl A. A visual field index for calculation of
glaucoma rate of progression. Am J Ophthalmol 2008; 145:
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343-353. 7. Delgado MF, Nguyen NT, Cox TA, Singh K, Lee
DA, Dueker DK, et al. Automated perimetry: a report by the
American Academy of Ophthalmology. Ophthalmology 2002;
109: 2362-2374.
P169 STANDARD AUTOMATED PERIMETRY VERSUS
MATRIX FREQUENCY DOUBLING TECHNOLOGY PERIMETRY IN PATIENTS WITH OCULAR HYPERTENSION AND
NORMAL SUBJECTS
E.M. Hoffmann, J. Lamparter, S. Aliyeva, N. Pfeiffer
University of Mainz, MAINZ, Germany
Purpose: To evaluate the relationship and agreement
between standard automated perimetry (SAP) and Matrix
frequency doubling technology (FDT) in patients with ocular
hypertension and healthy subjects.
Design: Prospective clinical study.
Participants: Ocular hypertensives and healthy control subjects.
Methods: Fourty-five eyes of fourty-five ocular hypertensives
and thirty eyes of thirty healthy control subjects were included
in this prospective study. All subjects underwent complete
ophthalmic examination, including slit-lamp biomicroscopy,
intraocular pressure measurement, pachymetry measurement, and dilated fundus examination, and showed reliable
visual field tests. One randomly selected eye of each participant was examined with SAP (Swedish Interactive Threshold Algorithm [SITA] Standard 24-2 test) and Matrix-FDT
(24-2 threshold test), in random order. Mean deviation, pattern standard deviation, each visual field test location, and
specific sectors of the visual field were compared between
both techniques.
Main outcome measure: Agreement between both visual
field testing methods.
Results: In both groups, mean deviation values of SAP and
Matrix-FDT correlated significantly (r = 0.44 and 0.60, p-value
< 0.005). Pattern standard deviation showed no significant
correlation in healthy subjects but correlated significantly in
patients (r = 0.47, p-value < 0.005). In the healthy subject
group, a significant correlation between SAP and Matrix FDT
was shown in the supero-temporal and infero-temporal sectors of the visual field (r = 0.46 and 0.37, p-value < 0.05). In
patients, supero-temporal, supero-nasal and nasal sectors
correlated significantly (r = 0.52, 0.61 and 0.35, p-values ≤
0.02). The correlation pattern of individual visual field test
locations appeared heterogenous in both groups.
Conclusions: In both the ocular hypertensive patients and
healthy subjects SAP and Matrix-FDT correlate well. Further
investigations should find out whether the missing corrrelation between both techniques in the temporal, infero-temporal and infero-nasal visual field sectors of OHT patients might
be related to early retinal fiber layer damages in these regions
of the disc and therefore could indicate probable conversion
to glaucoma.
References:
1. Bozkurt B, Yilmaz PT, Irkec M. Relationship between Humphrey 30-2 SITA Standard Test, Matrix 30-2 threshold test,
and Heidelberg retina tomograph in ocular hypertensive and
glaucoma patients. J Glaucoma 2008; 17: 203-210. 2.
Tafreshi A, Sample PA, Liebmann JM, Girkin CA, Zangwill
LM, Weinreb RN, Lalezary M, Racette L. Visual function specific perimetry to identify glaucomatous visual loss using
three different definitions of visual field abnormality. Invest

Ophthalmol Vis Sci 2009; 50: 1234-1240. 3. Racette L,
Medeiros FA, Zangwill LM, Ng D, Weinreb RN, Sample PA.
Diagnostic accuracy of the Matrix 24-2 and original N-30
frequency-doubling technology tests compared with standard
automated perimetry. Invest Ophthalmol Vis Sci 2008; 49:
954-960. 4. Burgansky-Eliash Z, Wollstein G, Patel A, Bilonick RA, Ishikawa H, Kagemann L, Dilworth WD, Schuman
JS.Glaucoma detection with matrix and standard achromatic
perimetry. Burgansky-Eliash Z, Wollstein G, Patel A, Bilonick
RA, Ishikawa H, Kagemann L, Dilworth WD, Schuman JS.
Br J Ophthalmol 2007; 91: 933-938. 5. Brusini P, Salvetat
ML, Zeppieri M, Tosoni C, Parisi L, Felletti M. Visual field
testing with the new Humphrey Matrix: a comparison between
the FDT N-30 and Matrix N-30-F tests. Acta Ophthalmol
Scand 2006; 84: 351-356.
P170 THE EFFECT OF VISCOUS EYE DROP CONTAINING
POLYACRYLIC ACID ON COMPUTERIZED PERIMETRY
RESULTS OF THE PATIENTS WITH GLAUCOMA AND
TRACHOMATOUS DRY EYE
M. Guzey, A. Satici, S. Sezer, S. Korhan Karaman, A. Asgar
Yetkin
Harran University School of Medicine, SANLIURFA, Turkey
Purpose: To evaluate the effects of a viscous eye drop containing Polyacrylic Acid (Carbomer 980) as a gelling agent
on computerized perimetry FASTPAC test results of primary
open-angle glaucoma (POAG) patients with trachomatous
dry eye.
Design: Comparisons of the pre- and post-treatment tear
functions and perimetric measurements in the same patient
group were made in this open-label study at two visits.
Participants: Both eyes of 24 patients with bilateral POAG
and trachomatous dry eye were included in the study.
Methods: Participants were treated with the same antiglaucomatous eye drop and experienced in computerized perimetry. Before and after the treatment with viscous eye drop for
2 weeks, tear function tests (tear film break-up time, corneal
fluorescein staining), and FASTPAC test with computerized
perimetry were performed.
Main outcome measures: Pretreatment and post treatment
tear functions, visual field test global indices, reliability indices, test duration, and numbers of depressed points in pattern deviation plots were compared.
Results: We found significant improvements in tear function
tests results, in computerized perimetry FASTPAC test indices, test duration and the number of depressed points in
pattern deviation plots in the post treatment evaluations.
Conclusion: This study indicates that there was a benefit
from viscous eye drop containing polyacrylic acid treatment
on computerized perimetry FASTPAC test performance in
POAG subjects with trachomatous dry eye. We assume that
the positive effect of this therapy is probably due to a better
tear film stability, resulting in a higher optical quality of the
repaired integrity of the anterior corneal surface.
References:
1. Montés-Mic R, Ali JL, Charman WN. Dynamic changes in
the tear film in dry eyes. Invest Ophthalmol Vis Sci 2005; 46:
1615-1619. 2. Albarrn C, Pons AM, Lorente A, Montés R,
Artigas JM. Influence of the tear film on optical quality of the
eye. Cont Lens Anterior Eye 1997; 20: 129-135. 3. Tutt R,
Bradley A, Begley C, Thibos LN. Optical and visual impact
of tear break-up in human eyes. Invest Ophthalmol Vis Sci
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2000; 41: 4117-4123. 4. Ridder WH 3rd, Tomlinson A, Paugh
J. Effect of artificial tears on visual performance in subjects
with dry eye. Optom Vis Sci 2005; 82: 835-842. 5. O’Brien
C, Poinoosawmy D, Wu J, Hitchings R. Evaluation of the
Humphrey FASTPAC threshold program in glaucoma. Br J
Ophthalmol 1994; 78: 516-519. 6. Leung EW, Medeiros FA,
Weinreb RN. Prevalence of ocular surface disease in glaucoma patients. J Glaucoma 2008; 17: 350-355. 7. Cvenkel
B, Ihan A. Ocular surface changes induced by topical antiglaucoma monotherapy. Ophthalmologica 2002; 216:
175-179. 8. López Bernal D, Ubels JL. Artificial tear composition and promotion of recovery of the damaged corneal
epithelium. Cornea 1993; 12: 115-120. 9. Yenice O, Temel
A, Orum O. The effect of artificial tear administration on visual
field testing in patients with glaucoma and dry eye. Eye 2007;
21: 214-217. 10. Sullivan LJ, McCurrach F, Lee S, Taylor HR,
Rolando M, Marechal-Courtois C, Creuzot-Garcher C, Easty
DL, Karabatsas C, Bingh Hoh M, Faschinger C, Laroche L.
Efficacy and safety of 0.3% carbomer gel compared to placebo in patients with moderate-to-severe dry eye syndrome.
Ophthalmology 1997; 104: 1402-1408.
P171 DETECTABILITY OF GLAUCOMATOUS VISUAL
FIELD ABNORMALITIES IN CENTRAL 10-2 PROGRAM
S. Mizoue1, H. Suzumura2, Y. Hayashi3, T. Kimura4, K.
Yoshikawa5
1
Ehime University Graduate School of medicine, TOON,
EHIME, Japan, 2Nakano General Hospital, TOKYO, Japan
3
Minami-Matsuyama Hospital, EHIME, Japan, 4Ueno Eye
Clinic, TOKYO, Japan, 5Yoshikawa Eye Clinic, TOKYO,
Japan
Purpose: To investigate the ability of the Humphrey Visual
Field Analyzer central 10-2 (C10-2) program to detect central
visual field abnormalities in glaucoma patients.
Design: Retrospective, Observational case series.
Participants: Fifty two primary open-angle glaucoma (POAG)
patients examined between June and August 2008 were
included in this study.
Methods: All patients underwent either SITA standard (SITAS Humphrey) central 24-2 (C24-2) or SITA-S central 30-2
(C30-2) testing. Patients were found to have visual field
abnormalities fulfilling the Anderson criteria, but were not
found to have abnormalities at the four points in the pattern
deviation plot within the central five degrees of the C24-2 or
C30-2 visual field. The 52 patients chosen to participate in
this study underwent SITA-S central 10-2 (C10-2) testing
within the time period either six months before or after C24-2
or C30-2 testing. Cases with unreliable visual field test results
or corrected visual acuity of less than 20/25 were excluded
from the study. The 68 measurement points used in C10-2
testing were divided into five upper and five lower clusters
demarcated along the locations of the retinal nerve fibers.
The upper and lower clusters were symmetrical across the
horizontal axis of the visual field. An analysis was performed
to determine how frequently abnormalities occurred in each
cluster. Abnormalities were defined as being present when
the values of three adjacent points in the PD plot in one
cluster were less than 5% and one of these values was less
than 1%, or when the values of two adjacent points were less
than 1%.
Main outcome measures: Visual field abnormalities detected
by C10-2.

Results: Abnormal PSD values (p < 0.05) were found in 34
of the 52 eyes (65.4%) using the C10-2 test. Analysis of the
C10-2 clusters showed that abnormalities were found at a
high frequency in the peripheral clusters (upper cluster:
48.1%, lower cluster: 32.7%), whereas clusters located in the
centrocecal region showed abnormalities at a low frequency
(upper cluster: 0%, lower cluster: 3.8%). When an abnormality was found at one of the measurement points on the upper
half of the circumference of the area 10 from the center of
the C30-2 or C24-2 visual field excluding the point closest to
the blind spot, the probability of finding an abnormality in the
upper peripheral cluster of the C10-2 visual field was high.
(p = 0.0282; Odds ratio 3.6; 95% CI 1.2 ~11.9)
Conclusions: In some cases of POAG, although abnormalities may exist within the central ten degrees of the visual
field, these abnormalities sometimes cannot be detected by
the four measurement points in the central five degrees of
the visual field used in C30-2 or C24-2 testing.
References:
1. Anderson DR, et al. Automated Static Perimetry. 2nd. Ed.
St. Louis: Mosby 1999. 2. Zhang L, et al. Automated perimetry in detecting threats to fixation. Ophthalmology 1997; 104:
1918-1920. 3. Katz J, et al. Repeatability of the glaucoma
hemifield test in automated perimetry. IOVS 1995; 36:
1658-1664. 4. Heijl A, et al. Visual field interpretation with
empiric probability maps. Arch Ophthalmol 1989; 107: 1423.
5. Bengtsson B, et al. A new generation of algorithms for
computerized threshold perimetry, SITA. Acta Ophthalmol
Scand 1997; 75: 368-375.
P172 EXTENDED GLAUCOMA SCREENING ABILITIES
WITH A PORTABLE PERIMETER
G. Gagyi-Palffy
OCULUS Optikgeräte GmbH, WETZLAR, Germany
Purpose: Portable automated perimetry devices play an
important role in glaucoma screening, by design they function
reliably even outside of traditional eye clinics, reaching out
therefore to an increased number of patients. Moreover, they
can be successfully used in regions with poor medical coverage or in mobile screening stations. Our objective is to combine fast threshold examination strategies with advanced
software for interpreting visual field data based on expert
systems, while fully maintaining the portability of the
device.
Design: Fast threshold examination strategies and glaucoma
staging software based on expert systems were implemented
on the control unit of the portable perimeter, with no further
need of a dedicated computer system, assuring the maximum
portability of the device. Participants and methods of testing:
The visual field of a group of 20 test persons chosen randomly from co-workers was tested using automated white on
white perimetry, with both the available automated examination programs and the newly implemented system. The
results obtained were compared to get a first estimate the
sensitivity and specificity of the new program.
Results: Our preliminary study shows in the first place that
combining fast threshold strategies with advanced visual field
data interpretation software is possible on a compact, portable perimeter, even without using additional computer system. We found a significant reduction in the duration of the
test (up to 40% compared to some other fast threshold methods), with minimal loss of sensitivity.
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Conclusions: Combining fast threshold examination strategies with expert system-based visual field data interpretation
software offers promising preliminary results while fully maintaining the portability of the compact perimetry device,
expanding therefore its screening ability. For a more precise
quantitative measure further clinical studies are planned.
References:
1. Anderson D. Automated Static Perimetry. St. Louis: Mosby
Inc. 1992. 2. Lachenmayr B, Vivell PMO. Perimetrie. Stuttgart: Thieme 1992. 3. Wohlrab TM, Erb C, Rohrbach JM.
Age-Corrected Normal Values for Perimetry. Ophthalmologica 2002; 216: 96-100. 4. Wabbels B, Burk R, Kolling G.
CLIP: an improved strategy in automated visual field testing.
In: Wall M, Mills RP (eds.). Perimetry Update 2000/2001. The
Hague, The Netherlands: Kugler Publications 2001, pp.
177-186. 5. Wroblewski D, et al. Numerical Modeling of
Visual Field Test Data for Glaucoma Detection and Evaluation, poster presented at the 2007 Meeting of ARVO (The
Association for Research in Vision and Ophthalmology)
2007.
P173 QUANTIFYING FUNCTIONAL DAMAGE IN GLAUCOMATOUS PATIENTS: COMPARISON OF THE FIELD
DAMAGE LIKELIHOOD SCORE (FDLS) WITH THE HODAPP-PARRISH AND ANDERSON (H-P-A)
T.C. Chakravarti (Mukhopadhyay)
Max Eye Care, NEW DELHI, India
Standard automated perimetry is an accepted technique for
quantifying functional damage in patients with glaucoma. The
Hoddap-Parrish-Anderson (H-P-A), visual field staging system uses five stages from none to far- advanced damage.
As such, it is probably not a sensitive method for detecting
glaucomatous change. The Field Damage Likelihood Scale
(FDLS) divides field abnormalities non-linearly into eight
stages, with greater sensitivity in the earlier than the later
stages. The FDLS can be relatively easily adapted to all
methods of field examination. The purpose of the present
study is to compare the H-P-A and the FDLS in a group of
patients with a wide variety of glaucomatous field loss. In a
Retrospective chart review, 43 cases from Glaucoma Care,
Kolkata, India with the diagnosis of either ocular hypertension
or chronic glaucoma, were reviewed. Both eyes (if eligible)
of each patient were included .77 reliable visual field charts
(24-2 threshold test) were analyzed, performed with Humphrey Field Analyzer. In this study visual field defect caused
by glaucoma are included. Only reliable tests (fixation losses
< 20% and a false positive and negative rate < 33%) were
considered. Visual field defects caused by corneal opacity,
small pupil, cataract, optic nerve disease other than glaucoma, retinal defects were excluded. Seventy-seven visual
field charts were evaluated and classified according to clinical impression of a glaucoma specialist as ‘no damage,’
‘mild’, ‘moderate’ and ‘severe’ glaucoma, until 6 examples of
each level of damage were identified for inclusion in the
study. Each field was staged according to the H-P-A method
and the FDLS method. Levels of agreement between two
scoring systems were tabulated. A comparative study
between two visual field grading scales was done. The Mean
Deviation value, the number of defective points in pattern
deviation probability map, the defect proximity to the fixation
point were considered. There was total agreement between
these two classification methods in 35 charts (45%). There

was a difference of 1 stage in 32 charts (41%). There was a
difference of 2 stages in 7 charts. There was a difference of
3 stages in 3 charts. Seventeen (15+2) charts (22.01%), classified as stage 0 with the H-P-A staging: out of 17, 15 were
classified as stage 1 and 2 were classified as stage 2 with
the FDLS staging. The H-P-A is accurate with regard to localized defects but fails to consider an early glaucomatous damage and underestimate the field damage in early stage.
Accurate categorization of visual field defects may be possible with 8 stage subdivision of the FDLS. Seventeen (15+2)
charts (22.01%), classified as stage 0 with the H-P-A staging:
out of 17, 15 were classified as stage 1 and 2 were classified
as stage 2 in the FDLS. The ‘Most minimal loss detectable’,
an intermediate stage in the FDLS is helpful in including borderline case/ early glaucomatous field defect as 17charts
(22%) in this study demonstrate.
References:
1. Brusini P, et al. Glaucoma Staging System (GSS 2) for
Classifying Functional damage in Glaucoma. J Glaucoma
2006; 15: 40-45. 2. Advanced Glaucoma Intervention Study
2: visual field test. scoring and reliability. Ophthalmology
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P174 MAPPING PERIMETRIC NEURAL LOSSES ONTO
THE TSNIT CURVE OF NERVE FIBER LAYER THICKNESS
R.S. Harwerth1, J.W. Wheat1, M.J. Fredette2, D.R. Anderson3
1
University of Houston, HOUSTON, TX, USA, 2Laval University, CEVQ, CHA-CUO, QUEBEC, Canada, 3University of
Miami School of Medicine, MIAMI, FL, USA
Purpose: Subjective methods of perimetry (SAP) and objective measures of RNFL thickness by OCT should provide
equivalent assessments of glaucomatous neuropathy, but
methods for quantitative correlation of the results of tests is
needed. In the present study, a structure-function model was
used to translate SAP data into a RNFL thickness parameter
to map perimetric neural losses onto the TSNIT curve.
Participants: Clinical SAP and OCT data for 60 eyes (32
patients) from the University of Houston UH-data) and 53
eyes (53 patients) from the Bascom Palmer Eye Institute
(BP-data).
Methods and Outcome measures: The structure-function
model is a nonlinear, pointwise translation of SAP sensitivity
to neuronal values and a linear transformation of RNFL thickness to axonal counts. The SAP and OCT data were divided
into 8 corresponding sections and the model-predictions of
RNFL thickness derived from patients’ SAP measures were
compared to their mean OCT-measured RNFL thickness
values.
Results: The general agreement between predicted and
measured OCT thickness was good with a mean residual
deviation (MRD) across the 8 sectors, of -5.2 μm for the UHdata and -12.8 μm for the BP-data. The mean RNFL thickness derived from SAP data was within 10 μm of the
measured thickness for 54 of the 112 eyes (48%) and within
20 μm for 84 (75%) of the eyes. The mean absolute deviation
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(MAD) of the 8 sectors was 20.2 μm for the UH-data and 23.1
μm for the BP-data. The accuracy and precision of the sectorby-sector analyses were lower than an analyses of the superior and inferior hemifields (MRD = 1.4 μm, MAD = 15.1 μm,
for the UH-data and MRD = -0.3 μm, MAD = 13.2 μm, for the
BP-data).
Conclusions: The regional analysis should be clinically useful for direct comparisons of objective and subjective assessments of a patient’s glaucomatous neuropathy. The overall
accuracy of estimating RNFL from SAP data was good, but
with relatively low precision. The lack of precision is likely to
be the result of: 1) deriving RNFL thickness on a linear scale
from SAP data measured on a logarithmic scale; and 2) intersubject variations in the maxima of the TSNIT curve, which
leads to variability in the map of the visual field onto the optic
nerve head.
Support: NIH/NEI grants: R01 EY01139, P30 EY07751, K23
EY018329 and P30 EY014801.
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P175 THE INFLUENCE OF THE LEARNING EFFECT ON
AUTOMATED PERIMETRY IN TURKISH PEOPLE
A. Aydin, U. Aykan, M. Sabahyildizi, D. Ersanli
GATA Haydarpasa Training Hospital, ISTANBUL, Turkey
Purpose: To evaluate the influence of the learning effect on
the outcome of automated perimetry and to assess the factors associated with the learning effect in Turkish people.
Design: Experimental cohort study.
Participants: One hundred-two normal Turkish subjects who
had not previously undertaken any form of perimetry.
Methods: The Swedish Interactive Threshold Algorithm
(SITA) standard 30-2 was performed on a Humphrey Visual
Field Analyzer in 102 normal Turkish subjects who had not
previously undertaken any form of perimetry. Each subject
completed three testing sessions, each separated by at least
1 day. The SITA standard 30-2 testing sessions consisted of
both eyes. The right eye was always tested before the left
eye.
Main outcome measures: The reliability parameters, test
duration and visual field (VF) global indices (mean deviation
(MD) and pattern standard deviation (PSD)) obtained from
right eyes in the first and third sessions were compared to
assess the learning effect. Change in these parameters

between the first and third sessions was calculated and the
effect of gender, age and educational level on this change
was evaluated.
Results: The reliability parameters, test duration and VF
global indices each improved between the first and third sessions (each P value less than or equal to 0.001). The change
in the parameters was greater in subjects with an age over
50 years and with an educational level under high-school
(each P value less than or equal to 0.01). No difference was
detected in learning effect based on the gender.
Conclusions: In Turkish normal subjects, the SITA standard
30-2 VF test showed a significant learning effect on the reliability parameters, test duration and VF global indices. The
learning effect was correlated with age and educational
level.
References:
1. Wild JM, Dengler-Harles M, Searle AE, O’Neill EC, Crews
SJ. The influence of the learning effect on automated perimetry in patients with suspected glaucoma. Acta Ophthalmol
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GJ. Learning effect of Humphrey Matrix perimetry. Can J
Ophthalmol 2007; 42: 707-711. 5. Wild JM, Kim LS, Pacey
IE, Cunliffe IA. Evidence for a learning effect in short-wavelength automated perimetry. Ophthalmology 2006; 113:
206-215.
P176 TEMPORAL VISUAL FIELD ABNORMALITIES IN
GLAUCOMA OR SUSPECTED GLAUCOMA
M. Nanno1, H. Suzumura2, T. Kimura3, K. Yoshikawa4
1
Nihonamtsu Eye Hospital, TOKYO, Japan, 2Nakano General
Hospital, TOKYO, Japan, 3Ueno Eye Clinic, TOKYO, Japan,
4
Yoshikawa Eye Clinic, TOKYO, Japan
Purpose: To investigate visual field abnormalities in the area
including the 10 points located temporal to the blind spot in
the Humphrey C 30-2 program (C30-2)
Design: Retrospective, observational case series.
Participants: Three thousand three hundred ninety-seven
patients with glaucoma or suspected glaucoma who visited
4 facilities between October 2007 and March 2008 underwent
SITA standard (SITA-S, Humphrey) C30-2 field testing.
Main outcome measure: Visual field abnormalities in the 10
temporal points of C30-2.
Methods: Temporal visual field abnormalities were defined
as the existence of two adjacent pattern deviation (PD) plots
within the 10 temporal points of the C30-2 field with values
less than 5% where one of these values was less than 1%.
Exclusion criteria were as follows: 1. MD value of -15dB or
less; 2. Poor reliability of test results; 3. PD plots with values
less than 5% were not found within the outermost 4 points of
the C30-2 temporal region; 4. Corrected visual acuity of less
than 0.3. Temporal field abnormalities were classified into 3
patterns based on the shape of the abnormal points in the
PD plot: temporal wedge-shaped defect (wedge defect),
supero-temporal sector defect (superior defect), and inferotemporal sector defect (inferior defect)
Results: Out of 6760 eyes in 3397 patients who completed
visual field tests, 6127 fields fulfilled the present criteria and
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were used for the analysis. Temporal field abnormalities were
judged to be present in 266 eyes (4.8%) in 233 patients. In
33 patients (14.2%), temporal field abnormalities were
observed in both eyes. The mean refractive error in the eyes
with temporal field abnormalities was -3.3 ± 4.0 D
(+4.38~-16.75 D) , and the intra-ocular pressure was 14.5 ±
3.3 mmHg (6~28 mmHg).Of the 3 temporal defect patterns,
inferior defects were observed most frequently (114 eyes;
42.9%) followed by wedge defects (96 eyes; 36.1%) and
superior defects (56 eyes; 21.0%). In eyes without typical
nasal glaucomatous field defects, tilted discs were observed
in eyes with inferior defects (11 of 37 eyes; 29.7%) at a significantly greater frequency (P = 0.0186, chi square = 7.969)
than in eyes with wedge defects or superior defects (4 of 54
eyes; 7.4%)
Conclusion: When temporal visual field abnormalities were
detected in cases of glaucoma or suspected glaucoma, inferior defects presumably influenced by optic disc morphological abnormalities were observed more frequently than
wedge or superior defects.
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P177 LOW LEARNING EFFECT OF SHORT-WAVELENGTH
AUTOMATED PERIMETRY USING THE NOVEL SITA PROGRAM
G.L. Manni1, L. Tanga2, P. Fogagnolo3, F. Oddone3, G.
Roberti1, L. Rosetti4, M. Cenrofanti3
1
Universita Degli Studi di Roma Tor Vergata, TORINO, Italy,
2
IRCCS-Fondazione, SANTA LUCIA, Italy, 3Ophthalmology,
G.B. Bietti Foundation-IRCCS, ROME, Italy, 4Clinica Oculistica Ospedale San Paolo Università degli Studi di Milano,
MILANO, Italy
Purpose: To evaluate the learning effect at Humphrey ShortWavelength Automated Perimetry (SWAP) using the novel
SITA program over the central 24 degrees on patients with
ocular hypertension experienced with standard automated
perimetry.
Methods: Twenty-seven patients underwent five SITA SWAP
tests at intervals of 5 ± 2 days in a randomized eye. Learning
effect was defined as an improvement at results for duration,
perimetric indices, foveal sensitivity, Glaucoma Hemifield
Test, number of points with a P < 5% and < 1% in the total
and pattern deviation maps, total, central, paracentral, peripheral and quadrant sensitivity. Test-retest variability was also
calculated for each repetition as the mean of the point-topoint interindividual standard deviations.
Results: Learning effect was shown for foveal sensitivity (P
= 0.006, ANOVA). This parameter was significantly different
only between the first (23.0 ± 4.1 dB) and the last test (24.7
± 3.8 dB, P = 0.003, t-test) and was not affected by any
demographic or ophthalmic characteristic of the population.
All the other parameters did not show any significant learning
effect. Test-retest variability ranged from 4.0 ± 1.0 to 4.3 ±
1.0 dB over repetitions.
Conclusions: The novel SITA SWAP program is affected by

a small learning effect, which interferes only with the first test.
This result is opposite to FT SWAP program, which was
flawed by severe learning artefacts, and may induce reconsideration of the clinical utilization of SWAP for the early
diagnosis of glaucoma.
P177.1 UNSUPERVISED MACHINE LEARNING WITH
INDEPENDENT COMPONENT ANALYSIS IDENTIFIES
PATTERNS OF GLAUCOMATOUS VISUAL FIELD LOSS
IN SITA FIELDS
P.A. Sample
University of California San Diego, LA JOLLA, CA, USA
Purpose: Our goal is to develop a more sensitive method to
identify glaucoma progression. We previously showed that
variational Bayesian independent component analysis-mixture model (VIM), a type of unsupervised machine learning,
could separate normal full threshold visual fields from fields
with different patterns of loss and by severity in patients with
glaucoma, which then allowed development of a promising
progression algorithm. Because SITA, the current clinical
standard, uses a different thresholding protocol that could
impact the convergence of VIM, we tested VIM on a six times
larger dataset of SITA fields from the Diagnostic Innovations
in Glaucoma Study (DIGS) and African Descent and Evaluation Study (ADAGES).
Methods: One field was used from each of 939 patients with
repeatable abnormal SITA-standard fields (glaucoma Hemifield test ‘outside normal limits’ or pattern standard deviation
at 5% or worse) and 1,146 normal eyes with normal fields.
The input set into VIM was 52 absolute threshold values in
dB from program 24-2 plus age. Without knowledge of class
identity, VIM separated the fields into clusters while simultaneously positioning a set of statistically independent axes
through the mean of each cluster. The optimum number of
axes was determined and a limit was set beyond which no
additional information was observed.
Results: VIM separated the fields into 3 clusters, Cluster N
contained primarily normals (1089/1146; specificity 95%) and
clusters G1 and G2 that together contained primarily glaucomatous fields (835/939; sensitivity 88.9%). For Clusters N
and G1 the optimum number of axes was 2 each and for G2
it was 5. Post-hoc analysis found the patterns generated
along axes in G1 were very mild and diffusely affected. Patterns at + 2 and -2 standard deviation directions from the G2
mean revealed 10 more specific patterns similar to those
identified previously and by experts as indicative of glaucoma. SITA fields assigned to a given axis showed increasing severity as they were located farther from the normal
mean.
Conclusions: VIM successfully identified glaucomatous patterns of loss in SITA fields. Pattern severity captured by VIM
provided the information needed to update the individualized
unsupervised progression algorithm, Progression of Patterns
(POP), for use with SITA.
References:
1. IOVS 2005; 46: 3676-3683. 2. IOVS 2005; 46:
3684-3692.
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6.6.3. Clinical examination methods:
Visual field examination and other visual
function tests: Special methods (e.g.
color, contrast, SWAP etc.)
see also P039
P178 STANDARD AND SHORT-WAVELENGTH AUTOMATED PERIMETRY WITH SITA ALGORITHM IN GLAUCOMA SUSPECTS DETECTED WITH GDX-VCC AND
HRT-III
G. Milano, L. Bossolesi, S. Lanteri, M. Raimondi, C. Maceri,
M. Bordin, M. Colombo, G.C. Rossi
University Eye Clinic, PAVIA, Italy
Purpose: to compare the ability of Standard Automated
Perimetry (SAP) and Short-Wavelength (SWAP) with Swedish Interactive Threshold Algorithm (SITA) to point out early
functional defects in glaucoma suspects picked up using
confocal laser polarimetry (GDx-VCC) and confocal laser
tomography (HRT-III).
Design: Cross-sectional clinical study.
Participants: Randomly selected 90 eyes of 90 patients
screened by the glaucoma unit of the University Eye Clinic
of Pavia (Italy) on the basis of clinical suspicion of having
early glaucoma.
Methods: all subjects were submitted to complete ophthalmic
examination, to confocal scanning laser polarimetry and
tomography, to standard and short-wavelenght automated
perimetry. Media opacities as Lens Opacities Classification
System (LOCS) III > 1 were excluded.
Main outcome measure: Moorfields regression analysis
(MRA), cup shape measure (CSM), rim area (RA) for HRT-III
and nerve fiber indicator (NFI), superior and inferior TSNIT
average for GDx-VCC were taken into account. If at least one
of these parameters were found out of the normal limits compared to the normative database of each instrument, a 24-2
HFA SAP and SWAP tests were performed using the SITA
algorithm in both cases. Mean defect (MD), pattern standard
deviation (PSD), number of points significantly depressed <
5% and < 1% in the pattern deviation plot and test duration
for SITA-SAP and SITA-SWAP were compared using the
Wilcoxon signed rank test.
Results: SWAP gave a significantly larger MD and PSD
defect than SAP (p < 0.01). This was confirmed by a larger
number of depressed points in the pattern deviation plot with
SWAP than with SAP, but only the number of points with p
< 1% was significantly different (p < 0.01). The SWAP test
duration was significantly shorter than SAP
Conclusions: SITA-SWAP can provide a useful identification
of diffuse and focal functional loss in a shorter test time than
SITA-SAP. The SITA applied to SWAP can improve the ability of the perimetric test to pick up early defects involving
short-wavelength sensitive ganglion cells in cases of suspect
early glaucoma damage using imaging techniques.
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Dueker DK. Fechtner RD, Juzych MS, Lin SC, Netland PA,
Pastor SA, Schuman JS, Samples JR. Automated perimetry:
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3. Bengtsson B, Heijl A. Normal intersubject threshold variability and normal limits of the SITA SWAP and full threshold
SWAP perimetric programs. Invest Ophthalmol Vis Sci 2003;
44: 5029-5034. 4. Bengtsson B. A new rapid threshold algorithm for short-wavelenght automated perimetry. Invest
Ophthalmol Vis Sci 2003; 44: 1388-1394. 5. Bagga H, Feuer
WJ, Greenfield DS. Detection of psychophysical and structural injury in eyes with glaucomatous optic neuropathy and
normal standard automated perimetry. Arch Ophthalmol
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P179 MODELLING NORMATIVE LIMITS FOR THE HEIDELBERG EDGE PERIMETER
D. Goren1, J. Flanagan2
1
University of Waterloo, WATERLOO, Canada, 2University of
Toronto, DEPT OF OPHTHALMOLOGY AND VISION SCIENCE, Canada
Purpose: The Heidelberg Edge Perimeter (HEP) uses a
temporally driven illusory stimulus, flicker defined form, to
generate visual function specific stimuli for the quantification
of visual function. In order to determine whether a patient is
showing early glaucomatous loss, it is important to clearly
define normal limits and confidence intervals. Using a large
sample of normal data we modeled these limits using quantile regression (QR) and the more commonly used optimal
least square (OLR) regression models. QR has been proposed as being more robust to both non-Gaussian error distributions and the presence of outliers.
Design: Analytical.
Participants: A multi-centre clinical study was conducted
involving 400 clinically normal’ patients between 20 and 80
years of age.
Methods: Each subject had three study visits in which HEP
was performed on both eyes using a 24-2 paradigm. Each
location was analyzed to determine confidence limits (95%,
99% and 99.5%) around the mean score. Two different techniques (OLR and QR) were compared using GRETL, a free,
open source program intended for econometric analyses, as
ways to define these limits.
Main outcome measure: Confidence limits.
Results: HEP data showed that normal limits could be
defined and that there was no asymmetry between right and
left eyes and test-retest characteristics were similar to the
HFA SITAstd 24-2 for normal subjects. Decreasing sensitivities were found with age. The two models were compared
within this age range to determine which technique would
provide a better assessment of normal limits. QR showed a
greater robustness to outliers. As expected, OLS was found
to assume a single function for the regression. A constant
SE was calculated and applied throughout the distribution
(e.g., at 9, 9 slope: -0.12, SE of slope: 0.013). QR showed
that depending on the quantile, the slope varied. The slopes
define the 95, 99 and 99.5%ile cut-offs for each age group.
Variations in slope mean that higher quantiles showed differ-
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ent patterns with age than those in lower quantiles. This
would suggest that an OLS approach would more likely misclassify older patients in the higher quantiles.
Conclusions: The two different limit-defining techniques
were both able to model age-related HEP sensitivities, but
the calculated limits were different. Quantiles showed significant variation in percentile limits that were unaccounted
for by OLS. The ability of QR to account for variability in
limits makes it a potentially useful limit-defining technique for
HEP normal data classifiers.
References:
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Results: In Block 1, for severe fields, the mean of the 20
regional amplitudes that most deviated from the normative
data gave an AUC of 0.98 ± 0.01 (mean ± SE), and for combined moderate and severe fields 0.86 ± 0.04. The median
t-stat for that protocol was 2.79 ± 0.29. That protocol had a
mean presentation rate of 0.25/region/s and luminance of
150 cd/m2. These results were reproduced in Block 2 and a
6 min. version of the best protocol of Block 1 had a median
t-stat of 3.26 ± 0.45, with a concomitant improvement in testtest variability.
Conclusions: This study indicates that multifocal pupil
perimetry can yield acceptable diagnostic power, excellent
median signal quality and test-retest variability comparable
to the Matrix perimeter using a test duration equivalent to 3
min/eye. Data on efferent and afferent defects is obtained for
all regions and data from blinks and fixation losses are automatically discarded.

P180 SIMULTANEOUS MULTIFOCAL PUPILLOGRAPHIC
VISUAL FIELD ASSESSMENT OF BOTH EYES
T. Maddess1, M. Kolic1, R.W. Essex2, A.C. James1
1
Australian National University, CANBERRA, Australia, 2Dept
Ophthalmology, ANU, CANBERRA, Australia

Purpose: We studied two points about the peripheral stereopsis. Examination 1 (Ex.1): We measured the magnitude of
stereopsis in normal volunteers in eight directions within 30
degrees. Examination 2 (Ex.2): Whether there would be a
significant correlation between the difference of sensitivity in
both eyes and the deterioration of stereopsis.
Participants and Methods: Ex.1 involved 20 normal young
volunteers (21.1 ± 0.6 years old) and Ex.2 involved 9 normal
young volunteers (21.8 ± 1.9 years old). Both subjects had
visual acuity of 1.0 or more, stereopsis of 10 sec of arc or
better in Titmus Stereo Test and showed a result within normal in glaucoma hemifield test with Humphrey Field Analyzer
(HFA). We used Cyberdome (Panasonic) and measured stereopsis with polarizing glasses. There are 24 sites where
targets are indicated at 10°, 20° and 30° in 8 meridians. Parallax were set up at 420, 840, 1800, 3600, and 7200 sec. We
used Scheffe’s test for a statistical analysis for Ex.1. For Ex.2,
we measured HFA and peripheral stereopsis using Cyberdome patched with the ND- filter which decreased sensitivity
on the right of the glasses. We used Spearman’s test for
examination 2. When the p value showed 5% or less, the
result was considered as a statistically significant in both
examinations.
Results: In the Ex.1, a significant difference in stereopsis
was detected between 10 and 20 degrees, 20 and 30
degrees, 10 and 30 degrees, respectively. The average of
the parallax in each 8 direction, the significant difference was
not detected. At the site of 30 degree, the parallax of stereopsis was variable and deteriorated. In the Ex.2, a statistically
significant negative correlation between the retinal sensitivity
(dB) and the parallax of stereopsis was detected only at 10
degrees (p = 0.456).
Conclusion: In this study, at the site of 10 degrees, good
stereopsis and a significant correlation between retinal sensitivity and stereopsis could be obtained, indicating that the
area where the visual field defect could be detected using
stereopsis was within 10 degrees. It was thought that the
further investigation should be needed to improve a stereo
target to detect visual field defects at 20 and 30 degrees.

Purpose: To investigate the diagnostic power and repeatability of 8 variants of multifocal pupillographic perimetry in
open-angle glaucoma.
Design: Experimental design.
Participants: Eight stimulus protocols were examined in two
blocks of experiments. Block 1 contained 40 normal and 39
glaucoma subjects; block two: 41 normal and 47 glaucoma
subjects. Diagnosis was confirmed by examining all subjects
with HFA achromatic, and Matrix 24-2 perimetry, Stratus
OCT, slit lamp and tonometry. Informed written consent was
obtained from all subjects under ANU ethics approval
238/04.
Methods: Independent multifocal stimuli were presented
concurrently to both eyes with a dartboard layout, having 44
independent test regions/eye extending to 30 deg eccentricity. The recording duration for 5 protocols was 4 min, divided
into 8 segments of 30 s each, and for the other 3 was 6 min,
divided into 9 segments of 40 s. Stimuli in each protocol could
differ in the presentation rate per stimulus region (0.25, 1,
presentations/s), or luminosity (150, 180, 290 or 340 cd/m2).
Background luminance was 10 cd/m2. Since both pupils
responded to stimuli from both eyes, 88 responses/eye were
obtained giving 176 contraction amplitudes and 176 delays
per protocol, with SE for all 352 measures. Retest was done
within 4 weeks. Visual fields were classified by HFA mean
defects: moderate: 6 to 12 dB, severe: > 12 dB.
Main outcome measures: The relative diagnostic power of
the 8 protocols was examined using areas under receiver
operator plots (AUC). The signal qualities were quantified as
the median t-static across regions and subjects for peak
(relative) constriction amplitude. Test-rest quality was quantified by the width of the 25th to 75th and 5th to 95th percentiles on plots of visit 1 versus visit 2 defects.

P181 A TRIAL OF A VISUAL FIELD TEST APPLYING A
PERIPHERAL STEREOPSIS
N. Shoji, H. Mochizuki, T. Morita, T. Handa, K. Shimizu
Kitasato University, KANAGAWA, Japan
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P182 CORRELATION OF FDT DEFECTS WITH RNFL
THICKNESS MEASURED BY OCT, GDX AND HRT II IN
EARLY GLAUCOMA PATIENTS WITH NORMAL STANDART AUTOMATED PERIMETRY
K. Ben Amor, S. Mahjoub, B. Bouassida, A. Ben Said, A.
Trabelsi
Clinique Ophthalmologique de Tunis, TUNIS, Tunisia
Purpose: To determine whether FDT defects corrolate with
RNFL thickness measured by OCT, GDx and HRT II.
Design: Observational case-control study.
Participants: Twenty newly early glaucomatous detected
patients in the Clinique Ophthalmologique de Tunis and thirty
control normal subjects.
Methods: All participants had at least one SAP SITA 24-2
normal test, with one FDT, one Cirrus OCT, one GDx and
one HRT II tests.
Main outcome measures: PSD from FDT, RNFL thickness
from OCT, GDx and HRT II.
Results: Mean RNFL thicknes is lower in glaucoma in comparaison with normal group, specially with GDx.
Conclusions: RNFL thickness decreases in early glaucoma
patients with normal SAP and FDT loss. These results validate the FDT as a tool for earlier glaucoma detection.
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with Localized Visual, Fiel Defects. Ophthalmology 2005;
112: 1970-1978. 5. Reus NJ, et al. Scanning Laser polarimetry of the Retinal Nerve Fiber Layer in perimetrically unaffected eyes of glaucoma patients. Ophthalmology 2004; 111:
2199-2203.

P183 COMPARISON OF WHITE-ON-WHITE PERIMETRY
WITH BLUE-ON-BELLOW PERIMETRY PERIMETRY ON
VISUAL FIELD LOSS IN DIFFERENT PHASES OF GLAUCOMA
L. Sun1, L. Guo1, S. Fan1, L. Wang2, Y. Chen2, Y. Peng2, W.
Lu1, Y. Liang2, N.L. Wang2
1
Handan Eye Hospital, Hebei Province, China, HANDAN,
China, 2Beijing Tongren Eye Center, Beijing Tongren Hospital, Capital Medical University, Beijing100730, China
Objective: To compare the sensitivity of white-on-white
perimetry (W/W) and blue-on-bellow perimetry (B/Y) on the
visual field loss of (VFL) in different phases of glaucoma.
Methods: The Humphrey-II-750 automated perimetry was
used to examine 71 eyes of 42 patients of glaucoma with B/Y
and W/W.CIGTS(collaborative initial glaucoma treatment
study, CIGTS) scores were used to determine severity of
VFL. The patients were divided into early, moderate, and
advanced groups according the different degree of MD. The
MD, Pattern Standard Deviation and CIGTS scores were
calculated and analyzed statistically by student t-test.
Results: MD was significantly lower in B/Y(-8.65 ± 3.89;
-14.94 ± 3.22, respectively) dB than in W/W (-3.29 ± 2.40;
-10.04 ± 2.73, respectively) dB in early and moderate groups
(t = -9.21,P < 0.001; t = -4.89, P < 0.001, respectively). However, it was significantly higher in B/Y (-22.07 ± 2.64) dB than
W/W(-25.20 ± 5.48) dB in advanced group (t = 3.93, P <
0.001). PSD was significantly higher in B/Y (4.17 ± 1.20) dB
than in W/W (3.22 ± 2.90) dB in early group (t = 2.12, P <
0.05). However, it was significantly lower in B/Y (5.19 ± 2.43;
5.56 ± 3.09, respectively) dB than in W/W (7.98 ± 3.20; 8.19
± 3.37, respectively) dB in moderate and advanced groups
(t = -3.04, P < 0.01; t = -2.96, P < 0.001, respectively). CIGTS
scoring system was significantly higher in B/Y (5.35 ± 3.83)
than in W/W (3.36 ± 3.12) in early group (t = 2.67, P < 0.05).
Howerer, it was significantly lower in B/Y (10.96 ± 3.39; 16.93
± 1.49, respectively) than in W/W (14.51 ± 2.44; 18.78 ± 1.95,
respectively) in moderate and advanced groups (t = -4.31, P
< 0.05; t = -4.02, P < 0.001, respectively).
Conclusions: B/Y perimetry is more sensitive than W/W
perimetry in detecting early glaucoma. On the contrary, W/W
perimetry is more sensitive than B/Y perimetry in detecting
moderate and advanced glaucoma. This indicates that B/Y
perimetry be applied in early glaucoma detection, while W/W
would be better in monitoring the progress of moderate and
advanced glaucoma.
References:
1. Johnson CA, Selective versus nonselestive losses in glaucoma. J Glaucoma 1994; 3: S32-42. 2. Sample PA, Weinreb
RN. Progressive color visual field loss in glaucoma. Invest
Ophthalmol Vis Sci 1992; 33: 2068-2071.
3. Sample PA, Taylor JD, Martinez GA, et al. Short-wavelength color visual fields in glaucoma suspects at risk. Am J
Ophthalmol 1993; 115: 225-233. 4. Johnson CA, Adams AJ,
Casson EJ, et al. Blue-on-yellow perimetry can predict the
development of glaucomatous visual field loss. Arch Ophthalmol 1993; 111: 645-650. 5. Johnson CA, Adams AJ, Casson EJ, et al. Progression of early glaucomatous visual field
loss as detected by blue-on-yellow and standard white-onwhite automated perimetry. Arch Ophthalmol 1993; 111:
651-656. 6. Johnson CA, Brandt JD, Khong AM, et al. Shortwavelength automated perimetry in low-, medium-, and highrisk ocular hypertensive eyes. Initial baseline results. Arch
Ophthalmol 1995; 113: 70-76.
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6.7. Clinical examnination methods: Electro-ophthalmodiagnosis
P184 ROLE OF PATTERN ELECTRORETINOGRAM
(PERG) AND VISUAL EVOKED POTENTIALS (PEV) IN
GLAUCOMA: MORPHOLOGICAL AND FUNCTIONAL
CORRELATIONS
G. Milano, M. Raimondi, L. Bossolesi, M. Bordin, M. Colombo,
G.C. Rossi, M. Suzani, P. Piccinini, G. Ruberto
University Eye Clinic, PAVIA, Italy
Purpose: To assess the role of pattern electroretinogram
(PERG) and visual evoked potentials (VEP) in detection of
visual function impairment in glaucomatous neuropathy; to
verify the correlation between visual function (studied by
visual field-VF-, PERG and VEP), and anatomical damage
(detected by confocal laser polarimetry, GDx-VCC).
Design: Cross-sectional clinical study.
Participants: Thirty-five eyes of 18 glaucoma patients were
selected and classified, on the basis of visual field (VF)
defect, in early, moderate, and advanced (21, 6, and 8
patients, respectively).
Methods: All patients underwent a complete ophthalmic
examination to determine the presence of: clear optical
media, best corrected visual acuity > 0.8, no macular disease,
open angle. All subjects were submitted to the following
examinations: VF, GDx-VCC, PERG and VEP.
Main outcome measure: The average of the 16 central
threshold values Central Mean Differential Light Sensitivity
(DLS) for VF; the Nerve Fiber Indicator (NFI) for GDx; P50
and N95 latency for PERG, and P100 for VEP have been
considered. The Pearson correlation coefficient has been
applied as a measure of the correlation among different
parameters.
Results: All patients with moderate or advanced VF defect
presented abnormal DLS and pathological VEP P100; NFI
and PERG values were discordant since NFI resulted normal
in 28,5% of these patients, and both PERG P50 and PERG
N95 were normal in 57,1% and 42,8% of patients, respectively. A good correlation was found between NFI and VEP
P100 (r = 0,48, p = 0,07 for latency, and r = 0,71, p = 0,003
for amplitude). About function, all early glaucoma patients
presented normal DLS values, but only 28,6% had a normal
VEP P100, and 19% recorded normal PERG P50 and N95.
About anatomy, NFI was normal in 50% of patients. Anatomical and functional data did not correlate in early glaucomatous. All patients with an evident asymmetry (7 subjects
out of 18) between the eyes (early defect in one eye and
advanced defect in the other) presented abnormal PERG
N95, but normal NFI.
Conclusions: Electro-functional tests may play a role in the
diagnosis of glaucoma. PERG records the ganglion cell
response and is therefore able to detect early defects in these
cells that are principally and early involved in the glaucomatous opticopathy. Our data pointed out that PERG N95 is able
to record a retardation before the defect is detectable anatomically. The function is altered before the anatomy in glaucoma patients? Our data seem to suggest this consideration.
Further studies with more patients are required.
References:
1. Porciatti V, Ventura LM. Normative Data for a User-friendly
Paradigm for Pattern Electrortinogram Recording. Ophthal-

mol 2004; 111: 161-168. 2. Ventura LM, Porciatti V. Pattern
electroretinogram in glaucoma. Curr Opin Ophthalmol 2006;
17: 196-202. 3. Ventura LM, Porciatti V, Ishida K, Feuer WJ,
Parrish RK II. Pattern Electroretinogram Abnormality and
Glaucoma. Ophthalmol 2005; 112: 10-19. 4. Garway-Heath
DF, Holder GE, Fitzke FW, Hitchings RA. Relationship
between Electrophysiological, Psycophysical, and Anatomical Measurements in Glaucoma. Invest Ophthalmol Vis Sci
2002; 43: 2213-2220. 5. Parisi V, Manni G, Centofanti M,
Gandolfi SA, Olzi D, Bucci MG. Correlation between Optical
Coherence Tomography, Pattern Electroretinogram, and
Visual Evoked Potentials in Open-Angle Glaucoma Patients.
Ophthalmol 2001; 108: 905-912. 6. Parisi V. Impaired visual
function in glaucoma. Clin Neurophysiol 2001; 112: 351-358.
P184.1 FAST TRANSIENT VISUAL EVOKED POTENTIAL
CORRELATES WITH FUNCTIONAL AND STRUCTURAL
DAMAGE IN GLAUCOMA
C.G.V. de Moraes1, T.S. Prata1, V.C Lima1, J.M. Liebmann2,
R. Ritch1, C. Tello1
1
Einhorn Clinical Research Center, New York Eye and Ear
Infirmary, NEW YORK, NY, USA, 2New York University
School of Medicine, NEW YORK, NY, USA
Purpose: To investigate the correlation between structural
and functional damage in patients with asymmetric glaucoma
using a newly-developed fast transient visual evoked potential (ftVEP) device.
Design: Prospective, cross-sectional study.
Participants: Twenty-five glaucoma patients with visual acuity ≥ 20/30 and asymmetric visual field (VF) loss [difference
in mean deviation index (MD) of at least 3 dB] were
enrolled.
Methods: Patients underwent optical coherence tomography
for macular thickness measurement, scanning laser polarimetry with variable corneal compensation for retinal nerve fiber
layer measurement and ftVEP (10% and 85% Michelson of
contrast, acquisition time of 20 seconds) in both eyes within
2 months. We correlated VF MD and structural test results
with ftVEP P100 latency and delta P100-N75 amplitude.
Main outcome measure: Linear regression coefficients
between structural and functional parameters.
Results: Using 10% contrast, there was a significant difference in ftVEP latency and amplitude between eyes with better and worse VF MD (p < 0.001) and MD values correlated
significantly with both ftVEP parameters (r > 0.33, p ≤ 0.01).
When using 85% contrast, ftVEP amplitude differed between
eyes (p = 0.01) and MD values correlated significantly with
amplitude results (r = 0.32, p = 0.01), but not with latency (p
= 0.46). In the eyes with more advanced VF loss, there was
a positive and significant correlation between ftVEP amplitude (85% contrast) and macular thickness on OCT (r = 0.47,
p = 0.01), but not with polarimetry (p = 0.26). No other significant structure and functional correlation was observed.
Conclusions: In cases of asymmetric glaucoma, ftVEP
results correlate significantly with the level of VF damage as
measured by MD. In the eyes with more advanced VF loss,
reduced ftVEP amplitude was associated to decreased macular thickness on OCT. These findings suggest that ftVEP
may be a fast and objective method to assess or screen for
functional damage in glaucomatous eyes.
References:
1. Simon JW, Siegfried JB, Mills MD, et al. A new visual
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evoked potential system for vision screening in infants and
young children. J AAPOS 2004; 8: 549-554. 2. Porciatti V, Di
Bartolo E, Nardi N, et al. Responses to chromatic and luminance contrast in glaucoma: a psychophysical and electrophysiological study. Vision Res 1997; 37: 1975-1987. 3. Derr
PH, Meyer AU, Haupt EJ et al. Extraction and modeling of
the Oscillatory Potential: signal conditioning to obtain minimally corrupted Oscillatory Potentials. Doc Ophthalmol 2002;
104: 37-55. 4. Parisi V, Miglior S, Manni G, Centofanti M,
Bucci MG. Clinical ability of pattern electroretinograms and
visual evoked potentials in detecting visual dysfunction in
ocular hypertension and glaucoma. Ophthalmology 2006;
113: 216-228. 5. Bray LS, Mitchell KW, Howe JW, et al.
Visual function in glaucoma: a comparative evaluation of
computerized static perimetry and the pattern visual evoked
potential. Clin Vis Sci 1992; 7: 21-29.

6.8. Clinical examination methods: Photography
P185 PATTERNS OF LOCALIZED RETINAL NERVE FIBER
LAYER DEFECT PROGRESSION ON RETINAL NERVE
FIBER LAYER PHOTOGRAPHS IN NORMAL-TENSION
GLAUCOMA
M.H. Suh1, D.M. Kim2, Y.K. Kim1, T.-W. Kim3, K.H. Park1
1
Seoul National University Hospital, SEOUL, South-Korea,
2
Department of Ophthalmology, Seoul National University
Hospital, SEOUL, South-Korea, 3Seoul National University
Bundang Hospital, SEONGNAM, South-Korea
Purpose: To investigate patterns of localized retinal nerve
fiber layer (RNFL) defect progression on RNFL photographs
and to quantify extents of progression in normal-tension glaucoma patients.
Methods: Sixty-six eyes of consecutive 66 normal-tension
glaucoma patients showing localized RNFL defect progression on serial RNFL photographs were selected for this study.
All subjects completed refraction, diurnal intraocular pressure
measurements, central corneal thickness measurement, stereoscopic disc photography, RNFL photography, and automated perimetry. Patterns of localized RNFL defect
progression were investigated and extents of progression
were quantified on RNFL photographs. Serial assessments
of stereoscopic disc photographs and visual fields were also
performed to detect progression.
Results: The most common pattern of progression was widening of the defect toward the macula (37 eyes; 56.1%) followed by deepening of the defect (26 eyes; 39.4%),
appearance of a new defect (6 eyes; 9.1%), and widening of
the defect away from the macula (5 eyes; 7.6%). Eight eyes
simultaneously showed two patterns of progression. Mean
angular widening of the defect toward the macula and away
from the macula were 7.6 ± 3.7 degrees (range: 2.4 ~ 17.1
degrees, n = 29) and 4.9 ± 0.4 degrees (range: 4.5~ 5.2
degrees, n = 3), respectively. No progression was observed
in the stereoscopic disc photographs or in the visual fields in
60 eyes (98.4%) and 47 eyes (83.9%), respectively.
Conclusions: There were four patterns of localized RNFL
defect progression. Serial RNFL photography has the advantage of detecting subtle progression of localized RNFL defect
which could not be detectable using other imaging devices.
References:
1. Quigley HA, Reacher M, Katz J, et al. Quantitative grading

of nerve fiber layer photographs. Ophthalmology 1993; 100:
1800-1807. 2. Sommer A, Miller NR, Pollack I, et al. The
nerve fiber layer in the diagnosis of glaucoma. Arch Ophthalmol 1977; 95: 2149-2156. 3. Quigley HA, Katz J, Derick RJ,
et al. A. An evaluation of optic disc and nerve fiber layer
examinations in monitoring progression of early glaucoma
damage. Ophthalmology 1992; 99: 19-28. 4. Giangiacomo
A, Garway-Heath D, Caprioli J. Diagnosing glaucoma progression: current practice and promising technologies. Curr
Opin Ophthalmol 2006; 17: 153-162. 5. Tuulonen A, Airaksinen PJ. Initial glaucomatous optic disc and retinal nerve
fiber layer abnormalities and their progression. Am J Ophthalmol 1991; 111: 485-490. 6. Woo SJ, Park KH, Kim DM.
Comparison of localised nerve fibre layer defects in normal
tension glaucoma and primary open angle glaucoma. Br J
Ophthalmol 2003; 87: 695-698. 7. Schulzer M. Errors in the
diagnosis of visual field progression in normal-tension glaucoma. Ophthalmology 1994; 101: 1589-1594. 8. Badalà F,
Nouri-Mahdavi K, Raoof DA, et al. Optic disk and nerve fiber
layer imaging to detect glaucoma. Am J Ophthalmol 2007;
144: 724-732. 9. Ishida K, Yamamoto T, Sugiyama K,
Kitazawa Y. Disk hemorrhage is a significantly negative prognostic factor in normal-tension glaucoma. Am J Ophthalmol
2000; 129: 707-714. 10. Jonas JB, Schiro D. Localised wedge
shaped defects of the retinal nerve fiber layer in glaucoma.
Br J Ophthalmol 1994; 78: 285-290.
P186 AGREEMENT BETWEEN SLIT LAMP BIOMICROSCOPY, HRT AND OPTIC DISC PHOTOGRAPHY IN OPTIC
DISC DIAMETER MEASUREMENT
R. Maheshwari, G.C. Sekhar, N.K. Puttaih, H.B.L. Rao
LV Prasad Eye Institute, MUZAFFARNAGAR, India
Purpose: To assess the agreement in vertical optic disc
diameter measurements between slit lamp biomicroscopy
(clinical), HRT and optic disc photography in clinical practice.
Design: Prospective, non-randomized clinical study.
Participants: Fifty-five eyes of 55 subjects who underwent
optic disc diameter measurements.
Methods: Optic disc diameters were measured with +90 D
lens on slit lamp biomicroscopy, HRT and optic disc photography. Agreement between the methods of vertical disc diameter measurements were assessed using Intraclass
correlation and Bland and Altmann plots.
Results: Mean (± SD) vertical disc diameter was 1.93 ± 0.28,
1.69 ± 0.20 and 1.9 ± 0.22 mm on clinical, HRT and disc
photo measurements respectively. ICC for clinical and HRT
measurement was 0.72 (95% CI 0.52, 0.83). ICC for clinical
and disc photo measurements was 0.92 (95% CI 0.86, 0.95)
and for HRT and disc photo measurements 0.64 (95% CI
0.38, 0.79). 95%-limits of agreement on Bland and Altmann
plots were -0.23 to 0.69 for clinical and HRT measurements,
-0.25 to 0.29 for clinical and disc photo measurements and
-0.63 to 0.21 for HRT and disc photo measurements.
Conclusion: Agreement between clinical and disc photo
measurement for vertical optic disc diameter is excellent and
is better than the agreement between these two methods with
HRT measurement.
References:
1. Healey PR, Mitchell P, Smith W, et al. Relationship
between cup-disc ration and optic disc diameter: The Blue
Mountains Eye Study. Aust N Z Ophthalmol 1997; 25 Suppl
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1: S99-101. 2. Akman A, Oram O, Avdin P. Optic disc measurements with 78 diopter lens, Zeiss 4-mirror contact lens
and computerized image analyzing system. Eur J Ophthalmol
1998; 8: 22-27. 3. Sung VC, Bhan A, Vernon SA. Agreement
in assessing optic discs with a digital stereoscopic optic disc
camera and HRT. Br J Ophthalmol 2002; 86: 196-202. 4.
Fingeret M. Using the Heidelberg Retina Tomograph II (HRT
II): Image Acquisition and Accessing the Data. In: Fingeret
M, Flanagan JG, Liebmann JM (eds.). The Essential HRT
Primer. San Ramon: Jocoto Advertising, Inc. 2005, p. 25. 5.
Jonas JB, Papastathopoulos K. Ophthalmoscopic measurement of optic disk. Ophthalmology 1995; 102: 1102-1106. 6.
Barkana Y, Harizman N, Gebber Y, et al. Measurement of
optic disk size with HRT II, Stratus OCT and fundoscopy are
not interchangeable. Am J Ophthalmol 2006; 142: 375-380.
7. Jayasundera T, Danesh-Meyer HV, Donaldson M, et al.
Agreement between stereoscopic photographs, clinical
assessment, Heidelberg retina tomograph and digital stereoscopic optic disc camera in estimating vertical cup: disc ratio.
Clin Experiment Ophthalmol 2005; 33: 259-263. 8. Arthur SN,
Aldridge AJ, Leon-Ortega JD, et al. Agreement in Assessing
Cup-to-Disc Ratio Measurement Among Stereoscopic Optic
Nerve Head Photographs, HRT II, and Stratus OCT. J Glaucoma 2006; 15: 183-189.

6.8.1. Clinical examination methods:
Photography: Anterior segment
P187 SCHEIMPFLUG PENTACAM DETECTS CHANGES
IN THE ANTERIOR CHAMBER AFTER LASER PERIPHERAL IRIDOTOMY
W. Yao, S. Nayar, D.A. Belyea
George Washington University Hospital, WASHINGTON,
USA
Purpose: To determine which parameters recorded by the
Scheimflug Pentacam can be used to detect changes after
laser periopheral iridotomy.
Methods: Twenty-seven eyes of 14 patients with narrowangle glaucoma were enrolled in study. Anterior chamber
parameters were evaluated by the Scheimpflug Pentacam
pre- and post- laser peripheral iridotomy. The anterior chamber depth at the apex (ACD-A), at the periphery 2 mm (ACDPA), 4mm (ACD-NA), 6mm (ACD-MP), and 8 mm from apex
(ACD-FP), the anterior chamber volume (ACV), and angle
(ANG) were compared pre and post iridotomy.
Results: Analysis revealed an average post-iridotomy
increase of ACD-A by 0.7% (p = 0.8253), ACD-PA by 1.7%
(p = 0.5703), ACD-NA by 5.9% (p = 0.1266), ACD-MP by
17.9% (p = 0.0001), ACD-FP 28.3% (p = 0.0000), ACV
change of 25.1% (p = 0.0000), and an average ANG increase
in angle of 25% (p = 0.1178).
Conclusions: The Pentacam Scheimpflug is most commonly
used for evaluation of corneal parameters and in refractive
surgery. In our study, it proved to be a promising imaging
system for the evaluation of narrow angled glaucoma.
Although no significant differences pre-and post iridotomy
were observed for the anterior chamber angle and depth at
the apex and 2 mm from apex, our analysis shows significant
increases in the anterior chamber volume and depth at 4 mm,
6 mm, and 8 mm from the apex after laser peripheral iridotomy. Therefore, Pentacam is a quick, objective tool for

detecting and validating post-laser iridotomy changes in anterior chamber of patients with narrow angle glaucoma.
References:
1. Konstantopoulos A, et al. Recent advances in ophthalmic
anterior segment imaging: a new era for ophthalmic diagnosis? Br J Ophthalmol 2007; 91: 551-557. 2. Rabsilber T, et
al. Anterior chamber measurements using Pentcam rotating
Scheimflug camera. J Cataract Refract Surg 2006; 32:
456-459. 3. Memarzadeh F, et al. Anterior segment optical
coherence tomography for imaging the anterior chamber after
laser peripheral iridotomy. Am Journ of Ophthalmol 2007;
143, 877-879. 4. Lee DA, et al. Anterior chamber dimensions
in patients with narrow angles and angle closure glaucoma.
Arch Ophthalmol 1984; 102: 46-50. 5. Oka N, et al. Clinical
study of anterior ocular segment topography in angle closure
glaucoma using the three-dimensional anterior segment analyzer Pentacam. Nippon Ganka gakkai Zasshi 2006; 110:
398-203.
P188 A PROSPECTIVE ROTATING SCHEIMPFLUG CAMERA EVALUATION OF CHANGES IN ANTERIOR SEGMENT MORPHOLOGY AFTER LASER PERIPHERAL
IRIDOTOMY IN CHINESE EYES
S. Li, H. Wang, D. Mu, J. Fu, X. Wang, J. Wang, N.L. Wang
Beijing Tongren Eye Hospital, BEIJING, China
Purpose: To investigate the three dimensional morphology
changes of anterior segment in primary angle-closure suspect (PACS) and primary angle closure (PAC) after laser
peripheral iridotomy (LPI) using Rotating Scheimpflug Camera.
Design: Prospective observational case series.
Participants: Thirty-seven eyes of 25 PACS or PAC patients
were enrolled in the study.
Intervention: Rotating Scheimpflug camera was performed
on each selected eye of PACS or PAC patients just before
and after LPI.
Main outcome measure: Anterior segment parameters
before and after LPI such as central corneal thickness (CCT),
central anterior chamber depth (CACD), peripheral anterior
chamber depth (PACD), anterior chamber volume (ACV),
pupil diameter (PD) and anterior chamber angle of crosssection photographs from 0° to 180° (ACG) were analyzed.
Results: Before and after LPI, average PD of all patients are
1.72 ± 0.42 mm and 1.63 ± 0.46 mm respectively, showed
no statistic difference (P > 0.05). ACV increased from 55.54
± 14.25 mm3 to 82.65 ± 17.63 mm3 (P < 0.05), PACD deepen
from 0.89 ± 0.26 mm to 1.14 ± 0.26 mm (P < 0.05), ACG
widen from 25.51 ± 5.66° to 28.11 ± 5.67° in 9 o’clock direction, and from 25.77 ± 5.15° to 27.91 ± 4.87° in 3 o’clock
direction after LPI (P < 0.05), no statistic changes of ACD
were found before LPI (1.72 ± 0.27 mm) and after LPI (1.70
± 0.24 mm) (P > 0.05). CCT increased from 537.92 ± 27.92
μm to 541.49 ± 27.85 μm (P < 0.05).
Conclusion: LPI induce dramatic changes of three dimensional anterior segment morphology in PACS and PAC.
References:
1. Foster PJ, Johnson GJ. Glaucoma in China: how big is the
problem? Br J Ophthalmol 2001; 85: 1277-1282. 2. Lowe RF.
Aetiology of the anatomical basis for primary angle-closure
glaucoma. Biometrical comparisons between normal eyes
and eyes with primary angle-closure glaucoma. Br J Ophthalmol 1970; 54: 161-169. 3. Alsbirk PH. Primary angle-
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closure glaucoma. Oculometry, epidemiology, and genetics
in a high risk population. Acta Ophthalmologica 1976; 127:
5-31. 4. Saw SM, Gazzard G, Friedman DS. Interventions for
angle-closure glaucoma: an evidence-based update. Ophthalmology 2003; 110: 1869-1878; quiz 1878-1869, 1930. 5.
Gazzard G, Friedman DS, Devereux JG, Chew P, Seah SK.
A prospective ultrasound biomicroscopy evaluation of
changes in anterior segment morphology after laser iridotomy
in Asian eyes. Ophthalmology 2003; 110: 630-638. 6. Kaushik
S, Kumar S, Jain R, Bansal R, Pandav SS, Gupta A. Ultrasound biomicroscopic quantification of the change in anterior
chamber angle following laser peripheral iridotomy in early
chronic primary angle closure glaucoma. Eye (London, England) 2007; 21: 735-741. 7. Lei K, Wang N, Wang L, Wang
B. Morphological changes of the anterior segment after laser
peripheral iridotomy in primary angle closure. Eye (London,
England) 2009; 23: 345-350. 8. Quigley HA, Friedman DS,
Congdon NG. Possible mechanisms of primary angle-closure
and malignant glaucoma. J Glaucoma 2003; 12: 167-180. 9.
Lee DA, Brubaker RF, Ilstrup DM. Anterior chamber dimensions in patients with narrow angles and angle-closure glaucoma. Arch Ophthalmol 1984; 102: 46-50. 10. Mapstone R.
Mechanics of pupil block. Br J Ophthalmol 1968; 52: 19-25.
P189 EYECAMTM FOR ANGLE IMAGING IN ASIAN
EYES
B. Mani1, S.A. Perera1, R.S. Kumar1, D.T. Quek2, D.S. Friedman3, T.A. Tun1, H.L.A. Htoon1, T. Aung2
1
Singapore Eye Research Institute, SINGAPORE, Singapore,
2
Singapore National Eye Center, SINGAPORE, Singapore,
3
3Wilmer Eye Institute and Johns Hopkins Bloomberg School
of Public Health, BALTIMORE, USA
Purpose: To evaluate the use of EyeCamTM, a novel wide
field digital imaging modality, for angle imaging and to compare this with gonioscopy for detecting angle closure. To
evaluate the effect of laser peripheral iridotomy on the angle
width using EyeCamTM.
Design: Prospective observational series.
Methods: Subjects recruited from a glaucoma clinic underwent gonioscopy by a single observer, and EyeCamTM imaging by a different operator. The EyeCamTM images were then
graded by 2 glaucoma specialists working together who were
masked to gonioscopy data. The anterior chamber angle in
a quadrant was classified as closed on gonioscopy and EyeCamTM if the posterior trabecular meshwork (TM) could not
be seen in that quadrant. Twenty four subjects underwent
laser peripheral iridotomy (LPI) and EyeCamTM was used to
study the angle widening in clock hours.
Main outcome measures: EyecamTM and gonioscopic
agreement on angle closure was analysed using AC1 statistic. Intra and inter observer reproducibility for angle closure
using EyeCamTM (180° of TM not visible) was analysed using
Kappa statistic.
Results: Of the 167 subjects recruited, 13 were excluded for
missing data and 2 subjects were excluded due to poor quality of EyeCamTM images. Of the 152 subjects analyzed, 48%
were female and the majority (82%) were Chinese. The
agreement between EyeCamTM and gonioscopy in detecting
angle closure in the superior, inferior, nasal and temporal
quadrants based on AC1 statistics was good (0.81, 0.82, 0.81
and 0.86 respectively). Overall, EyeCamTM imaging had 76%

sensitivity, 81% specificity and AUC 0.79 for detecting eyes
with gonioscopic angle closure. Inter and intra observer variability for detecting angle closure were moderate (k = 0.43,
95% CI = 0.13-0.74 and 0.49, 95% CI = 0.20-0.79 respectively). The mean number of clock-hours of angle closure
decreased significantly from 8.15 ± 3.47 clock hours before
LPI to 1.75 ± 2.27 clock hours after LPI (p < 0.0001, Wilcoxon
signed-ranked test) in 24 subjects.
Conclusions: EyeCamTM was able to image the angle structures clearly in majority of the eyes, and showed good agreement with gonioscopy for detecting quadrants with angle
closure. The inter and intra observer variability for angle closure was moderate using EyeCamTM. Significant angle widening was demonstrated using EyeCamTM documentation after
LPI.
References:
1. Ritch R, Nolan W, Lam D. Laser and medical treatment of
primary angle closure glaucoma. In: Weinreb RN, Friedman
DS (eds.). Angle Closure and Angle Closure Glaucoma. Consensus Series 3. The Hague, The Netherlands: Kugler Publications 2006, pp. 37-54. 2. Nolan WP, Foster PJ, Devereux
JG, et al. YAG laser iridotomy treatment for primary angleclosure in east Asian eyes. Br J Ophthalmol 2000; 84:
1255-1259. 3. He M, Friedman DS, Ge J, Huang W, Jin C,
Cai X, Khaw PT, Foster PJ. Laser peripheral iridotomy in
eyes with narrow drainage angles: ultrasound biomicroscopy
outcomes. The Liwan Eye Study. Ophthalmology 2007; 114:
1513-1519. 4. Friedman DS, He M. Anterior chamber angle
assessment techniques. Surv Ophthalmol 2008; 53: 250-73.
Review. 5. Ahmed I, MacKeen L. A New Approach to Imaging the Angle. Glaucoma Today 2007; 4: 1-3.

6.8.2. Clinical examination methods:
Photography: Anterior segment
P190 ACCURACY OF DETECTION OF GLAUCOMA BY
APPLICATION OF FUNDUS PHOTOGRAPH ANALYSIS
SOFTWARE
H. Matsuda1, T. Nakano1, T. Noro1, A. Kanetaka1, K. Kasai1,
Y. Itoh1, M. Tatemichi2, H. Tsuneoka1
1
Jikei University School of Medicine, TOKYO, Japan, 2Showa
University, TOKYO, Japan
Objective: Because of the high prevalence of glaucoma,
fundus photographs are becoming increasingly useful as a
screening tool. However, due to the variations in diagnosis
between physicians who evaluate the photographs, developing a more quantitative rating method has become an issue.
We previously devised a fundus photograph assessment
method based on the Jikei-Disc Damage Likelihood Scale
(J-DDLS) that focused on the disc margin. Here we report
the development of analysis software that automatically computes the score on the J-DDLS.
Subjects and Methods: The analysis software was produced with Visual Basic, and its accuracy in detecting glaucoma was assessed by using fundus photographs of 303
eyes, including 41 eyes of healthy subjects, 95 eyes of
patients suspected of having glaucoma, and 167 eyes of
patients with glaucoma, and by stage classification based on
the J-DDLS scores, which are composed of the vertical cup/
disc (C/D) ratio, rim/disc (R/D) ratio, and disc-macula distance/disc diameter (DM/DD) ratio, by 1 attending ophthal-
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mologist and 2 residents. Correlations with the mean
deviations obtained with Humphrey perimetry were also
assessed.
Results: When distances on the screen were measured with
a ruler, the mean analysis time was approximately 120 sec/
eye, but was significantly shorten, 40 sec/eye, when analysis
software was used. The areas under the ROC curves for
definitive diagnosis of glaucoma by 1 attending ophthalmologist and 2 residents were 0.725, 0.694, and 0.646, respectively, and detection power was greatest when J-DDLS Stage
2 was used as the cut-off value. There was also a significant
correlation between the stage and the severity of glaucoma.
Conclusion: Use of the analysis software allows the quantitative evaluation of fundus photographs in a short times,
and it is a useful screening tool for glaucoma.
References:
1. Iwase A, Suzuki Y, Araie M, Yamamoto T, Abe H, et al.
The prevalence of primary open-angle glaucoma in Japanese: the Tajimi Study. Ophthalmology 2004; 111: 1641-1648.
2. Bayer A, Harasymowycz P, Henderer JD, Steinmann WG,
Spaeth GL. Validity of a new disk grading scale for estimating
glaucomatous damage: correlation with visual field damage.
Am J Ophthalmol 2002; 133: 758-763. 3. Henderer JD, Liu
C, Kesen M, Altangerel U, Bayer A, Steinmann EC, et al.
Reliability of the disk Damage Likelihood Scale. Am J Ophthalmol 2003; 135: 44-48. 4. Spaeth GL, Henderer JD, Liu
C, Kesen M, Altangerel U, Bayer A, et al. The disc damage
likelihood scale: reproducibility of a new method of estimating
the amount of optic nerve damage caused by glaucoma.
Trans Am Ophthalmol Soc 2002; 100: 181-185. 5. Anderson
DR, Patella VM. Automated Static Perimetry. St. Louis:
Mosby 1999, pp. 152-153. 6. Nicolela MT, Drance SM. Various glaucomatous optic nerve appearances: clinical Correlations. Ophthalmology 1996; 103: 640-649. 7. Jonas JB,
Budde WM, Jonas SP. Ophthalmoscopic evaluation of the
optic nerve head. Surv Ophthalmol 1999; 43: 293-320. 8.
Heijl A, Moelder H. Optic disc diameter influences the ability
to detect glaucomatous disc damage. Acta Ophthalmol 1993;
71: 122-129. 9. Jonas JB, Gusek GC, Naumann GO. Optic
disc, cup and neuroretinal rim size, configuration and correlations in normal eyes. Invest Ophthalmol Vis Sci 1988; 29:
1151-1158. 10. Harper R, Reeves B. The sensitivity and
specificity of direct ophthalmoscopic optic disc assessment
in screening for glaucoma: a multivariate analysis. Graefes
Arch Clin Exp Ophthalmol 2000; 238: 949-955.

6.9. Clinical examination methods: Computerized image analysis
see also P072, P302
P191 CORRELATION OF RETINAL NERVE FIBER LAYER
MEASURED BY GDX WITH VISUAL FIELD IN ANTERIOR
ISCHEMIC OPTIC NEUROPATHY
S. Moghimi, M. Soleimani
Farabi Hospital, Tehran University of Medical Science, TEHRAN, Iran
Purpose: To evaluate correlations between retinal nerve
fiber layer (RNFL) thickness measured by scanning laser
polarimetry (GDx VCC) and visual field in eyes with nonartertic anterior ischemic optic neuropathy (NAION) and deter-

mine the best receiver operating characteristic (ROC) curves
for different GDx Parameter
Design: Case-control study, Farabi Eye Hospital, Tehran,
Iran
Participants: Eighteen patients (12 male, 6 female) with
diagnosis of unilateral NAION at least 3 months previously.
The contralateral uninvolved eye was used as control. The
mean ± SD age was 61 ± 9 years (range, 47-77 years).
Main outcome measure: GDx parameters, standard automated perimetry (SAP) sectoral and global indices
Methods: Subjects underwent SAP and retinal nerve fibre
layer scans using GDx VCC. ROC curves were calculated.
Pearson’s correlation coefficients were used to evaluate the
relationship between RNFL thickness parameters and
MD(Mean deviation) and PSD (pattern standard deviation).
Results: All global and sectoral GDx parameters were significantly different between healthy and affected eyes. The
only global SLP parameter that significantly correlated with
MD in affected eyes was NFI (r = -0.713; P = .001). All sectoral SLP parameters except inferior average showed significant association with the corresponding VFs. Superior
maximum, superior average, and normalized superior area
had the greatest AROC (1.00, 0.95, 0.95).
Conclusion: NFI might be correlated with MD in eyes with
AION. All sectoral SLP parameters except inferior average
showed significant association with the corresponding VFs.
References:
1. Reus NJ, Lemij HG. The relationship between standard
automated perimetry and GDx VCC measurements. Invest
Ophthalmol Vis Sci 2004; 45: 840-845. 2. Reus NJ, Lemij
HG. Diagnostic accuracy of the GDx VCC for glaucoma. Ophthalmology 2004; 111: 1860-1865. 3. Miyahara T, Kurimoto
Y, Kurokawa T, Kuroda T, Yoshimura N. Alterations in retinal
nerve fiber layer thickness following indirect traumatic optic
neuropathy detected by nerve fiber analyzer, GDx-N. Am J
Ophthalmol 2003; 136: 361-364. 4. Danesh-Meye HVr, Carrol SCl, Ku JHF, et al. Correlation of retinal nerve fiber layer
measured by scanning laser polarimeter to visual field in
ischemic optic neuropathy. Arch Ophthalmol 2006; 124:
1720-1726. 5. Deleon-Ortega J, Carroll KE, Arthur SN, et al.
Correlations between retinal nerve fiber layer and visual field
in eyes with nonarteritic anterior ischemic optic neuropathy.
P192 CORRELATION OF RNFL LOSS ON GDXVCC WITH
FUNCTIONAL LOSS ON STANDARD AUTOMATED
PERIMETRY (SAP) AND FREQUENCY DOUBLING PERIMETRY (FDP MATRIX) IN EARLY POAG
V. Dave1, T. Dada1, T. Parmar1, R. Parikh2, S. Bhartiya1, A.
Panda1
1
RP Centre, AIIMS, NEW DELHI, India, 2Bombay City Eye
Institute and Research Centre, MUMBAI, India
Objective: To investigate the relationship between the deviation in peri papillary retinal nerve fiber layer retardation on
scanning laser polarimetry (GDxVcc) with visual field defects
on standard automated perimetry (SAP) and frequency doubling perimetry (FDP)
Design: Retrospective comparative case series.
Participants: Fifty-four eyes of 28 patients with early primary
open-angle glaucoma (MD < -6dB, < 18 points depressed
below 5% probability and < 10 points below 1% probability
on SAP. No point in the central 5 degree with sensitivity less
than 15dB).
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Methods: All subjects underwent 24-2 SAP, 24-2 FDP and
scanning laser polarimetry with variable corneal compensation (GDxVcc). Individual red pixels (p < 0.5%) on the deviation map of GDxVcc were compared with individual points (p
< 5% and p < 1%) on 24-2 SAP and FDP. A correlation
analysis was done between the three tests.
Main outcome measures: Red pixels on the deviation map
of GDxVcc and the visual field defect points on SAP and
FDP
Results: The mean age was 63 ± 9.4 years. The mean
deviation (MD) values for SAP and FDP were -5.12 ± 1.2 dB
and -5.31 ± 1.6 dB respectively. Significant correlation was
found between the red GDx pixels (p < 0.5%) in the inferior
sector with the superior field defect points (p < 5% and p <
1%) on the SAP (r = 0.39) (p < 0.05), the total red pixels on
the GDx with the total field defect points on SAP and FDP
(r= 0.4)(p < 0.01) and the total red pixels on the GDx deviation
with the mean deviation on SAP and FDP (r = 0.34 and 0.37
respectively)(p < 0.05).
Conclusion: GDxVCC pixels indicating deviation from normal were significantly correlated to the depressed points on
standard automated perimetry and frequency doubling matrix
perimetry.
References:
1. Iester M, Perdicchi A, De Feo F, et al. Comparison between
GDx VCC parameter and achromatic perimetry in glaucoma
patients. J Glaucoma 2006; 15: 281-285. 2. Da Pozzo S,
Fuser M, Vattovani O et al. GDx-VCC performance in discriminating normal from glaucomatous eyes with early visual
field loss. Graefes Arch Clin Exp Ophthalmol 2006; 244:
689-695. 3. Reus NJ, Lemij HG. Diagnostic accuracy of the
GDx VCC for glaucoma. Ophthalmology 2004t; 111:
1860-1865. 4. Parikh RS, Parikh SR, Kumar RS. Diagnostic
capability of scanning laser polarimetry with variable cornea
compensator in Indian patients with early primary open-angle
glaucoma. Ophthalmology 2008; 115: 1167-1172. 5. Reus
NJ, Lemij HG. Scanning laser polarimetry of the retinal nerve
fiber layer in perimetrically unaffected eyes of glaucoma
patients. Ophthalmology 2004; 111: 2199-2203.

6.9.1. Clinical examination methods:
Com puterized image analysis: Laser
scanning
P193 COMPARISON OF OPTIC DISC MEASUREMENTS
BY THE HEIDELBERG RETINA TOMOGRAPH I (CLASSIC)
AND THE HEIDELBERG RETINA TOMOGRAPH II
Y. Wang, N.G. Strouthidis, E.T. White, D.F. Garway-Heath
Moorfields Eye Hospital NHS Foundation Trust, LONDON,
UK
Purpose: To investigate the agreement between the optic
disc measurements of the Heidelberg retina tomograph
(HRT) I/Classic and the HRT II in a cross-sectional study,
and to assess the effect of using an HRT I image as a baseline, compared to an HRT II image, in a pseudo-time’
series.
Design: Retrospective cross-sectional study.
Participants: Forty-three ocular hypertension and 31 glaucoma subjects (mean age 68 ± 10 years; 44 male and 30
female).

Methods: HRT I and HRT II examinations in one eye were
repeated 5 times in two visits within 6 weeks. All disc measurements were obtained via Heidelberg Eye Explorer software with a fixed 320 μm reference plane. Manual alignment
of follow-up images to baseline was applied if needed.
Cross-sectional study: The rim area (RA) by HRT I and HRT
II were compared, with the HRT I as the baseline for the HRT
II images. Pseudo-time series study: two sets of time series’
were generated with the baseline image either HRT I or HRT
II, and 4 follow-up HRT II images at hypothetical (1 year)
intervals. Paired T test and Bland-Altman plots were used to
analyze the agreement of measurements. Linear regression
was performed on the RA measurements for the pseudo time
series.
Main outcome measures: Global and sector RA in HRT I
and HRT II images; RA change/year.
Results: The mean global RAs were 1.15 ± 0.33 mm2 for
HRT I, and 1.03 ± 0.33 mm2 for HRT II (P < 0.001, paired T
test). The difference between RA by HRT I and HRT II (I
minus II) were 0.11 ± 0.12 mm2 (95% CI -0.11, 0.34). Using
linear regression, the slopes in HRT I-baseline and HRT IIbaseline longitudinal series were -0.02 ± 0.03 mm2/year and
-0.01 ± 0.02 mm2/year, respectively. The trend was significant
(P < 0.05) in 6 (all negative) and 5 (3 negative, 2 positive)
series in the HRT I-baseline and HRT II-baseline groups,
respectively.
Conclusions: There was moderate agreement in RA measurements between HRT I and HRT II. RA measured by HRT
I was a litter larger than that by HRT II. Accordingly, there
were more significant negative slopes in HRT I-baseline
group in the pseudo-longitudinal set.
References:
1. Kruse FE, Burk RO, Volcker HE, et al. 3-dimensional
biomorphometry of the papilla using a laser tomography of
the papilla using a laser tomography scanning procedureinitial experiences with pathologic papillar findings. Ophthalmol 1989; 86: 710-713. 2. Mardin CY, Horn FK, Jonas JB, et
al. Preperimetric glaucoma diagonisis by confocal scanning
laser tomography of the optic disc. Br J Ophthalmol 1999;
83: 299-304. 3. Strouthidis NG, Scott A, Viswanathan AC, et
al. Monitoring glaucomatous visual field progression: the
effect of a novel spatial filter. Invest Ophthalmol Vis Sci 2007;
48: 251-257. 4. Strouthidis NG, White ET, Owen VM, et al.
Factors affecting the test-retest variability of Heidelberg
retina tomograph and Heidelberg retina tomograph II measurements. Br J Ophthalmol 2005; 89: 1427-1432. 5. Poli A,
Strouthidis NG, Ho TA, et al. Analysis of HRT images: comparison of reference planes. Invest Ophthalmol Vis Sci 2008;
49: 3970-3975.
P194 CORRELATION BETWEEN MEAN SENSITIVITY
AND THE HEIDELBERG RETINA TOMOGRAPH PARAMETERS IN MYOPIC NORMAL TENSION GLAUCOMA
R. Inoue, T. Inoue, Y. Inoue
Olympia Eye Hospital, TOKYO, Japan
Purpose: To evaluate correlation of mean sensitivity with the
Heidelberg Retina Tomograph (HRT) parameters, age,
refractive error and optic disc ovality in myopic normal-tension glaucoma patients.
Design: Cross-sectional study.
Participants: One hundred eighty one eyes from 181 normal
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tension glaucoma patients with myopia. The mean age of
patients was 52.1 years old (range, 24-85 years). Ninety-two
eyes of 92 men and 89 eyes of 89 women were included in
this study. The average of refractive error was -5.85 ± 3.22D
(-10.0 - -0.5D).
Methods: All the patients were examined with Octopus
Perimeter, program M2, and HRT. HRT and fundus photography were employed, and conducted to calculate optic disc
ratio of horizontal to vertical diameter (X/Y). We divided the
myopic patients into three groups; mild, moderate and severe
group.
Main Outcome Measures: The relationship between the MS
and HRT parameters, age, refractive error and X/Y was
evaluated.
Results: The age, refractive error, C/D ratio, rim volume
(RV), cup shape measure (CSM), mean RNFL thickness
(RNFLT) and RNFL cross sectional area (RCSA) showed
correlation with the MS within 10 degrees. In analysis of three
myopic groups, RV showed correlation with MS in all groups.
CSM showed stronger correlation with MS in moderate and
severe groups.
Conclusions: The presence of significant correlations
between MS and HRT parameters, such as RV, CSM, RNFLT
and RCSA, suggests that these HRT parameters could be
good indicators of the degree of normal-tension glaucoma
with myopia.

6.9.1.1. Clinical examination methods:
Computerized iamge analysis: Laser
scanning: Confocal Scanning Laser
Ophthalmoscopy
P195 COMPARISON OF OPTIC DISC TOPOGRAPHY
BEFORE AND AFTER ANTI-GLAUCOMA TREATMENT IN
JUVENILE GLAUCOMA
F. Ozturk, U. Elgin, E. Sen, T. Tuna
Ulucanlar Eye Research Hospital, ANKARA, Turkey
Purpose: To compare the optic disc topography parameters
of cases with juvenile glaucoma before and after anti-glaucoma treatment, by using Heidelberg Retinal Tomograph
(HRT II).
Design: The medical records of the 21 consecutive cases
with juvenile glaucoma, who had been examined between
2006 and 2008, were reviewed retrospectively.
Participants: Our study consists of 21 eyes of 21 juvenile
glaucoma cases with the mean age of 13 ± 2.
Methods: The topographic optic disc parameters (cup volume, cup area, rim volume, rim area, mean cup to disc ratio
and mean cup depth) and mean retinal nerve fibre layer thickness of 21 eyes of 21 children with juvenile glaucoma at
baseline and at the sixth month of anti-glaucoma treatment,
were compared with paired t-test.
Main outcome measure: The changes of optic disc topography parameters.
Results: No statistically significant differences were found
between cup volume (p = 0.137), rim area (p = 0.07), rim
volume (p = 0.102), and mean cup depth (p = 0.892) before
and after treatment. But the mean cup area and cup to disc
ratio at the sixth month of the treatment were statistically
significantly smaller than the values at baseline (p = 0. 041,
p = 0.002). Also the mean retinal nerve fibre layer at baseline

was statistically significantly smaller than the value after treatment (p = 0.016).
Conclusion: This result suggests that glaucomatous changes
of optic disc topography may be reversible after anti-glaucoma treatment in juvenile glaucoma cases.
References:
1. Meirelles SH, Mathias CR, Bloise RR, Stohler NS, Liporaci
SD, Frota AC, Simes CC. Evaluation of the factors associated
with the reversal of the disc cupping after surgical treatment
of childhood glaucoma. J Glaucoma 2008; 17: 470-473. 2.
Park SC, Kee C. Large diurnal variation of intraocular pressure despite maximal medical treatment in juvenile openangle glaucoma. J Glaucoma 2007; 16: 164-168. 3. Mrugacz
M, Bakunowicz-Lazarczyk A. Optical coherence tomography
measurement of the retinal nerve fiber layer in normal and
juvenile glaucomatous eyes. Ophthalmologica 2005; 219:
80-85. 4. Leung CK, Woo J, Tsang MK, Tse KK. Structural
and functional recovery in juvenile open-angle glaucoma after
trabeculectomy. Eye 2006; 20: 132-134. 5. Jonas JB, Budde
WM. Optic nerve head appearance in juvenile-onset chronic
high-pressure glaucoma and normal-pressure glaucoma.
Ophthalmology 2000; 107: 704-711.
P196 EFFECT OF OPTIC DISC SIZE ON THE DIAGNOSTIC
ABILITY OF THE HEIDELBERG RETINA TOMOGRAPH IN
JAPANESE SUBJECTS
M. Shirakashi1, K. Yaoeda2, A. Fukushima1, H. Abe1
1
Niigata University Graduate School of Medical and Dental
Sciences, NIIGATA, Japan, 2Yaoeda Eye Clinic, NAGAOKA,
Japan
Purpose: To evaluate the effect of the optic disc size on the
ability to discriminate between normal eyes and those with
glaucoma in Japanese subjects when using the Heidelberg
retina tomograph (HRT) glaucoma probability score (GPS)
and the Moorfields regression analysis (MRA).
Design: Cross-sectional study.
Participants: One hundred ten normal Japanese subjects
and 136 Japanese glaucoma patients were studied. In the
glaucoma eyes, the average mean deviation (standard deviation) of the Humphrey full-threshold 30-2 program was -6.39
(6.42) dB.
Methods: All participants underwent imaging of the optic disc
with the HRT (software version 3.1.2.4). The samples were
divided into three equal groups on the basis of disc size: small
(disc area < 1.93 mm2, group I), medium (disc area 1.93-2.34
mm2, group II) and large (disc area > 2.34 mm2, group III).
Main outcome measure: GPS and MRA diagnostic abilities
in each group were evaluated by examining the sensitivity,
specificity and area under the receiver operating characteristic curve (AUC), which were based on the overall classification results obtained when using a Japanese normative
database.
Results: When borderline cases were counted as test negatives, the sensitivity and specificity for GPS in groups I, II and
III were 44% and 97%, 68% and 93%, and 88% and 61%,
respectively, while for MRA, the values were 62% and 100%,
58% and 95%, and 82% and 84%, respectively. In both methods, larger discs were associated with higher sensitivity (P =
0.023) and lower specificity (P ≤ 0.022). When borderline
cases were counted as test positives, the sensitivity and
specificity for GPS in groups I, II and III were 69% and 92%,
85% and 76%, and 96% and 42%, respectively, while for

143

book_Abstracts.indb 143

12-6-2009 16:17:21

MRA, they were 78% and 87%, 78% and 83%, and 90% and
65%, respectively. For GPS, but not MRA, larger discs were
associated with higher sensitivity (P = 0.001) and lower
specificity (P < 0.001). The AUCs for GPS in groups I, II and
III were 0.81, 0.86 and 0.76, respectively, while for MRA, they
were 0.86, 0.83 and 0.85, respectively. There were no significant differences found between the AUCs among the 3
groups when using either the GPS or the MRA method.
Conclusions: For both GPS and MRA, disc size is significantly associated with the sensitivity and specificity of glaucoma detection in Japanese subjects.
References:
1. Wollstein G, Garway-Heath DF, Hitchings RA. Identification of early glaucoma cases with the scanning laser ophthalmoscope. Ophthalmology 1998; 105: 1557-1563. 2. Swindale
NV, Stjepanovic G, Chin A, Mikelberg FS. Automated analysis of normal and glaucomatous optic nerve head topography
images. Invest Ophthalmol Vis Sci 2000; 41: 1730-1742. 3.
Coops A, Henson DB, Kwartz AJ, Artes PH. Automated
analysis of Heidelberg retina tomograph optic disc images
by glaucoma probability score. Invest Ophthalmol Vis Sci
2006; 47: 5348-5355. 4. Burgansky-Eliash Z, Wollstein G,
Bilonick RA, et al. Glaucoma detection with the Heidelberg
retina tomograph 3. Ophthalmology 2007; 114: 466-471. 5.
Zangwill LM, Jain S, Racette L, et al. The effect of disc size
and severity of disease on the diagnostic accuracy of the
Heidelberg retina tomograph glaucoma probability score.
Invest Ophthalmol Vis Sci 2007; 48: 2653-2660.
P197 COMPARISON OF THE HEIDELBERG RETINA
TOMOGRAPH GLAUCOMA PROBABILITY SCORE AND
MOORFIELDS REGRESSION ANALYSIS FOR DETECTION OF GLAUCOMA IN JAPANESE SUBJECTS
T. Togano1, M. Shirakashi1, K. Yaoeda2, A. Fukushima1, H.
Abe1
1
Niigata University Graduate School of Medical and Dental
Sciences, NIIGATA, Japan, 2Yaoeda Eye Clinic, NAGAOKA,
Japan
Purpose: To compare the ability of the Heidelberg Retina
Tomograph (HRT) Glaucoma Probability Score (GPS) and
Moorfields regression analysis (MRA) to discriminate between
normal and glaucoma eyes in Japanese subjects.
Design: Cross-sectional study.
Participants: This study included 68 eyes of 68 normal
Japanese subjects and 86 eyes of 86 Japanese patients with
glaucoma. Each eye had a best corrected visual acuity of
20/25 or better, spherical refraction between -5 and +5
diopters, cylinder correction between -3 and +3 diopters,
clear ocular media with no clinically significant cataract, normal open angle, no other diseases affecting visual fields, and
no previous laser surgery or intraocular surgery. The average
mean deviation (standard deviation) of the Humphrey fullthreshold 30-2 program in glaucoma eyes was -6.4 (6.4) dB.
Methods: All participants underwent imaging of the optic disc
with the HRT (software version 3.1.2.3).
Main outcome measure: The diagnostic abilities of GPS
and MRA were evaluated using sensitivity, specificity, accuracy and area under the receiver operating characteristic
curve (AUC) based on the overall classification results (within
normal limits, borderline, or outside normal limits) obtained
using a Japanese normative database.
Results: If borderline cases were counted as test negatives,

the sensitivities, specificities and accuracies were 71%, 87%
and 78% for GPS, and 69%, 96% and 81% for MRA, respectively. There was no significant difference in the accuracy
between the two methods (P = 0.556). If borderline cases
were counted as test positives, the sensitivities, specificities
and accuracies were 83%, 78% and 81% for GPS, and 84%,
88% and 86% for MRA, respectively. There was no significant
difference in the accuracy between the two methods (P =
0.170). The AUCs were 0.83 for GPS and 0.88 for MRA, with
no significant difference observed between the two methods
(P = 0.081).
Conclusions: The ability of GPS to discriminate between
normal and glaucoma eyes was similar to that of MRA in
Japanese subjects.
References:
1. Wollstein G, Garway-Heath DF, Hitchings RA. Identification of early glaucoma cases with the scanning laser ophthalmoscope. Ophthalmology 1998; 105: 1557-1563. 2. Swindale
NV, Stjepanovic G, Chin A, Mikelberg FS. Automated analysis of normal and glaucomatous optic nerve head topography
images. Invest Ophthalmol Vis Sci 2000; 41: 1730-1742. 3.
Coops A, Henson DB, Kwartz AJ, Artes PH. Automated
analysis of Heidelberg retina tomograph optic disc images
by glaucoma probability score. Invest Ophthalmol Vis Sci
2006; 47: 5348-5355. 4. Burgansky-Eliash Z, Wollstein G,
Bilonick RA, et al. Glaucoma detection with the Heidelberg
retina tomograph 3. Ophthalmology 2007; 114: 466-471. 5.
Ferretas A, Pajarin AB, Polo V, et al. Diagnostic ability of
Heidelberg retina tomograph 3 classifications: glaucoma
probability score versus Moorfields regression analysis. Ophthalmology 2007; 114: 1981-1987.
P198 COMPARISON OF GLAUCOMA DIAGNOSTIC CAPABILITIES OF GDX-VCC, CIRRUS AND STRATUS OPTICAL
COHERENCE TOMOGRAPHY
K.R. Sung1, M.H. Cheon1, S.H. Lee1, S.B. Park2, M.S. Kook1
1
Asan Medical Center, University of Ulsan, College of Medicine, SEOUL, South-Korea, 2Asan Medical Center, University
of Ulsan, College of Medicine, SEOUL, South-Korea
Purpose: To compare the glaucoma diagnostic capabilities
offered by Scanning Laser Polarimetry (GDx-VCC), timedomain (Stratus) and spectral-domain (Cirrus) optical coherence tomography (OCT).
Design: Cross sectional study.
Participants: Forty five glaucomatous and fifty four agematched healthy subjects.
Methods: Participants were tested by GDx-VCC, Cirrus and
Stratus OCT at same visit.
Main outcome measure: Areas under receiver operating
characteristic curves (AUCs) of average, superior and inferior
retinal nerve fiber layer (RNFL) thicknesses determined by
the two OCTs and TSNIT, superior and inferior average and
nerve fiber indicator (NFI) assessed by GDx-VCC were calculated and compared when the three imaging devices were
employed to evaluate glaucomatous subjects. Positive and
negative likelihood ratios (PLRs/NLRs) for glaucoma detection, using normative classifications, are also reported.
Results: Inferior RNFL thickness of two OCTs (Cirrus; 0.953,
Stratus; 0,935) and NFI of GDx-VCC (0.933) showed the
highest AUC values in each device. Cirrus OCT revealed
significantly higher AUCs than Stratus OCT in average and
superior quadrant RNFL thickness (0.946 vs 0.907, p = 0.021,
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0.939 vs 0.865, p = 0.001), whereas no significant differences
were found between Cirrus OCT and GDx-VCC in all analyzed parameters. Average RNFL thickness determined by
Cirrus OCT showed the lowest NLR (0.38) among parameters with an infinite PLR.
Conclusions: In our series, all three imaging devices showed
good glaucoma discrimination capability. Cirrus OCT demonstrated significantly higher AUCs than Stratus OCT. Both
Cirrus OCT and GDx-VCC showed similar diagnostic capabilities for glaucoma detection. However, with all three instruments, abnormal and borderline results (compared with
internal normative databases) were related to high PLRs,
whereas normal results were associated with relatively high
NLRs, reflecting small to insignificant effects on post-test
disease probabilities.
References:
1. Burgansky-Eliash Z, Wollstein G, Chu T, et al. Optical
coherence tomography machine learning classifiers for glaucoma detection: a preliminary study. Invest Ophthalmol Vis
Sci 2005; 46: 4147-4152. 2. Kanamori A, Nagai-Kusuhara A,
Escano MF, et al. Comparison of confocal scanning laser
ophthalmoscopy, scanning laser polarimetry and optical
coherence tomography to discriminate ocular hypertension
and glaucoma at an early stage. Graefes Arch Clin Exp Ophthalmol 2006; 244: 58-68. 3. Lalezary M, Medeiros FA, Weinreb RN, et al. Baseline optical coherence tomography predicts
the development of glaucomatous change in glaucoma suspects. Am J Ophthalmol 2006; 142: 576-582. 4. Budenz DL,
Anderson DR, Varma R, et al. Determinants of normal retinal
nerve fiber layer thickness measured by Stratus OCT. Ophthalmology 2007; 114: 1046-1052. 5. Parikh RS, Parikh S,
Sekhar GC, et al. Diagnostic capability of optical coherence
tomography (Stratus OCT 3) in early glaucoma. Ophthalmology 2007; 114: 2238-2343.
P199 CORRELATION BETWEEN THE PERIPAPILLARY
ATROPHY AND THE OPTIC DISC CONFIGURATION IN
NORMAL EYES - THE TAJIMI STUDY
N. Mataki1, H. Saito1, A. Iwase2, A. Tomidokoro1, M. Araie1
1
University of Tokyo Graduate School of Medicine, TOKYO,
Japan, 2Tajimi Municipal Hospital, TAJIMI, Japan
Purpose: Peripapillary atrophy (PPA) is known to be associated with glaucoma, and the size and the location of PPA are
significant risk factors for optic disc damage and progression
of visual field damage in glaucoma. The area of PPA zone
in glaucoma has been reported to be correlated with disc
parameters such as cup to disc ratio and rim area. However,
no study has been conducted to determine the correlation
between PPA area and optic nerve head configuration in
normal eyes. The purpose of this study is to investigate the
correlation between PPA area and optic disc morphology
obtained by Heidelberg Retina Tomography (HRT) in normal
healthy eyes in Japan. (The Tajimi Study)
Design: Cross-sectional study.
Participants: A total of 1729 right eyes of 1729 consecutive
subjects confirmed as normal in the Tajimi study, with refractive power within ± 6.0 diopters, reliable quality of Heidelberg
Retina Tomography (HRT) images and fundus photographs
images (TRC-NW6SF, TOPCON) were enrolled.
Methods: The measurements of PPA area were evaluated
by drawing a contour line to delineate zone ß on the image
of 30 degree digital photographs of the optic nerve head

taken by a nonmydriatic fundus camera. The parameters
were corrected according to Littmann’s method.
Main outcome measure: PPA area obtained by fundus camera and its correlation with HRT parameters, such as disc
area, cup area, cup volume, cup to disc ratio, rim area, rim
volume, mean cup depth, mean retinal fiber layer thickness,
cup shape measure and height variation contour.
Results: Among 1729 eyes of the patients with normal eyes
included in this study, 764 were men and 965 were women.
The mean age of these patients was 55.6 ± 9.9 years, and
the mean refraction was -0.49 ± 1.75 D. PPA was found in
542 eyes (31.3%) and the mean area of PPA was 0.32 ±
20.59 mm2. The area of PPA was significantly positively correlated with older age, male sex, myopic refraction, and
greater mean RNFL thickness and mean cup depth. (P =
0.001~0.01) However, no correlation was found between
PPA area and disc area, cup area, cup volume, cup to disc
ratio, rim area, rim volume, cup shape measure, and height
variation contour in normal eyes.
Conclusions: Significant correlation was seen between the
area of PPA zone ß and age, sex, refraction and some HRT
parameters. However, cup and rim parameters of the optic
disc, which are known to have an influence on the PPA area
of glaucomatous eyes did not significantly correlate with PPA
area in normal eyes.
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P200 OPTIC DISC MEASUREMENTS USING THE HEIDELBERG RETINA TOMOGRAPH IN SUPERIOR SEGMENTAL
OPTIC HYPOPLASIA
A. Miki1, M. Shirakashi1, M. Takagi1, K. Yaoeda2, A. Fukushima1, H. Abe1
1
Niigata University, NIIGATA, Japan, 2Yaoeda Eye Clinic,
NAGAOKA, Japan
Purpose: To evaluate the optic disc characteristics using the
Heidelberg Retina Tomograph (HRT) and the classification
results of the HRT glaucoma probability score (GPS) and the
Moorfields regression analysis (MRA) in eyes with superior
segmental optic hypoplasia (SSOH).
Design: Cross-sectional study.
Participants: Sixteen eyes of 11 Japanese patients with
SSOH were studied. Each eye had a best-corrected visual
acuity ≥ 20/20, a normal intraocular pressure ≤ 21 mmHg,
normal open angle, and a wedge-shaped visual field defect
(oriented to the blind spot) with a corresponding retinal nerve
fiber layer defect in the superior nasal region. There were 5
males and 6 females, with a mean age (standard deviation)
of 35.1 (13.7). The average mean deviation of the Humphrey
full-threshold 30-2 program was -4.51 (4.79) dB.
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Methods: All participants underwent imaging of the optic disc
with the HRT (software version 3.0).
Main outcome measure: Rim area and the overall classification results (within normal limits, borderline, or outside normal
limits) of GPS and MRA.
Results: For GPS, when borderline cases were counted as
test negatives, 8 eyes (50%) were classified as outside normal limits. When borderline cases were counted as test
positives, 9 eyes (56.3%) were classified as outside normal
limits. For MRA, when borderline cases were considered
negative or positive, 11 eyes (68.8%) or 13 eyes (81.3%)
were classified as outside normal limits, respectively. Rim
area in the nasal superior sector was significantly smaller
than that in the temporal superior or nasal inferior sector (P
= 0.041).
Conclusions: In eyes with SSOH, there is significant thinning of the rim in the nasal superior sector. Optic disc measurements using the HRT may be useful in evaluating the
optic disc characteristics in eyes with SSOH.
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P201 MORPHOMETRIC MARKERS OF OPTIC NEUROPATHY PROGRESSION IN NORMAL-TENSION GLAUCOMA
PATIENTS
A. Kuroyedov1, V. Gorodnichy1, I.A. Romanenko1, V.Yu.
Ogorodnikova2
1
Mandryka 2nd Central Clinical Hospital, MOSCOW, Russian
Federation, 2Russian State Medical University, MOSCOW,
Russian Federation
Background: Normal-tension glaucoma (NTG) is a common
form of open-angle glaucoma throughout the world, and yet
there are many unanswered questions regarding its progression mechanisms. Among others pathognomonic signs, NTG

diagnostic criteria include progressive loss of retinal ganglion
cells, manifest clinically by loss of optic disc neuroretinal rim
tissue, defects in the retinal nerve fibre layer (RNFL), and
deficits on functional visual field testing. However, it was
noticed that structural and functional changes in NTG could
remain minimal during long time period.
Purpose: The aim of our study is to identify the localization
of typical morphometric optic disc damages during NTG progression.
Methods: Thirty-seven patients with previously diagnosed
NTG were evaluated retrospectively: mean age of patients
who had early stage was 55,6 ± 10,3, moderate - 64,1 ± 11,3,
advanced - 67,9 ± 12,1. The optic disc measurements were
obtained with the Heidelberg Retina Topograph (Software
3.0.2).
Results: It was established, that in the initial stage of NTG
rim area was firstly getting thinner in tmp/sup (0,042 ± 0,15
mm2) and nsl/inf (0,034 ± 0,18 mm2) sectors/parts (p < 0,02).
Than progression took place in tmp/inf (0,09 ± 0,06 mm2),
and later, in advance stage, enlarged upon whole temporal
rim hemisphere (p < 0,0003). Analyzing rim volume data,
symmetric progressive damage growing was revealed in
temporal and tmp/inf areas (p < 0,0001). Retinal nerve fibre
parameters (height variation contour and mean RNFL thickness) were lowest in temporal and nsl/sup sectors (p <
0,0003).
Conclusion: Therefore, initial topographic optic nerve damages in patients with NTG were localized in tmp/inf, and than
spread on temporal И tmp/sup sectors, where proportion of
glial and neural elements was the most unfavorable.
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P202 OPTIC NERVE HEAD TOPOGRAPHY AND STRUCTURE-FUNCTION CORRELATION IN EYES WITH
PRIMARY OPEN-ANGLE GLAUCOMA AND PSEUDOEXFOLIATION GLAUCOMA
T. Pappas, P. Founti, X. Yin, E. Anastasopoulos, A. Koskosas,
A. Antoniadis, V. Kilintzis, A. Salonikiou, F. Topouzis
Aristotle University of Thessaloniki, THESSALONIKI, Greece
Objective: To compare the optic disc parameters as measured with the Heidelberg Retina Tomograph (HRT) in pri-
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mary open-angle glaucoma (POAG) and pseudoexfoliation
glaucoma (PEXG) and to study structure-function correlation
within each type of glaucoma.
Design: Observational case series.
Participants: A total of 87 persons, 54 with POAG and 33
with PEXG, recruited from a university glaucoma service.
Methods: Each subject underwent visual acuity measurement, applanation tonometry, gonioscopy, slit lamp examination, dilated optic disc and retinal examination, automated
perimetry and HRT optic disc evaluation. Subjects were classified as having glaucoma according to specific criteria that
required the presence of both structural and functional damage. One eye per subject was included in the analysis. Chisquare test was used to compare proportions among different
groups. T-test was used to compare the mean of continuous
variables with normal distribution. Mann-Whitney U test was
used to estimate the difference of continuous variables
between the two groups when variables did not meet the
criteria for T-test [visual field Advanced Glaucoma Intervention Study (AGIS) score]. Multivariate regression models
were used for analysis of HRT parameters while adjusting
for age, AGIS score and disc area. Pearson correlation coefficients were calculated between HRT parameters and AGIS
score within each group, adjusting for age and disc area.
Main outcome measures: HRT parameters were compared
between POAG and PXEG. Correlation between HRT parameters and AGIS score was estimated within each group.
Results: There was no statistically significant difference
between POAG and PXEG groups with regards to gender
(27males/27 females vs 19 males/14 females, p = 0.49) AGIS
score (7.06 ± 5.3 vs 8.12 ± 5.45, p=0.201) and disc area
(2.091 ± 0.408 vs 2.109 ± 0.397, p = 0.8) respectively, but
age was significantly lower in patients with POAG (69.96 ±
7.1 vs 76.42 ± 7.11, p < 0.001). Seven HRT parameters were
statistically significantly different between POAG and PEXG.
Cup area (1.315 ± 0.053 vs 1.057 ± 0.069, p = 0.006), height
variation contour (0.436 ± 0.023 vs 0.351 ± 0.031, p = 0.038)
and cup/disc area ratio (0.619 ± 0.025 vs 0.495 ± 0.033, p =
0.005) were higher in POAG compared to PEXG, while rim
area (0.781 ± 0.043 vs 1.039 ± 0.0620, p = 0.006), rim volume
(0.160 ± 0.018 vs 0.243 ± 0.024), retinal nerve fiber layer
(RNFL) cross section area (0.533 ± 0.064 vs 0.798 ± 0.084,
p = 0.019) and mean RNFL thickness (0.105 ± 0.013 vs 0.158
± 0.017, p = 0.020) were lower in POAG compared to PEXG.
In POAG the AGIS score was positively correlated with cup/
disc area ratio (p < 0.001), cup area (p < 0.001), cup shape
measure (p = 0.008) and cup volume (p=0.046), while it was
negatively correlated with rim area (p < 0.001, rim volume (p
< 0.001), RNFL cross section area (p < 0.001) and mean
RNFL thickness (p < 0.001). In PEXG there was no correlation between HRT parameters and AGIS score, except for
rim volume (p = 0.021) which was negatively correlated with
AGIS score.
Conclusion: POAG presented with larger cup and thinner
rim compared to PEXG even after adjusting for visual field
AGIS score, age and disc area. AGIS score was correlated
with several HRT parameters in POAG, while only one HRT
parameter was correlated with AGIS score in PEXG.
Support: This research project (PENED) is co-financed by
E.U.-European Social Fund (75%) and the Greek Ministry of
Development-GSRT (25%).
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P203 INFLUENCE OF SCAN QUALITY ON CONFOCAL
SCANNING LASER OPHTHALMOSCOPY AUTOMATED
SHAPE ANALYSIS WITHIN THE BRIDLINGTON EYE
ASSESSMENT PROJECT
A. Poostchi1, M.J. Hawker2, D.P. Crabb3, S.A. Vernon2
1
University Hospital, NOTTINGHAM, UK, 2University Hospital, Queens Medical Centre, NOTTINGHAM, UK, 3Optometry
and Visual Science, City University, LONDON, UK
Introduction: Commercially available Confocol Scanning
Laser Ophthalmoscopes (CSLO) can be used to image the
optic nerve head (ONH) in order to identify glaucomatous
damage and to detect progressive structural changes. Image
quality can be assessed by measuring the mean pixel height
standard deviation (MPHSD) and images graded in to categories according to the device manufacturer; MPHSD < 20
excellent, 20-30 very good, 31-40 acceptable. Satisfactory
images can often not be obtained in elderly patients. An automated shape analysis tool which produces a Glaucoma Probability Score (GPS) has recently been developed. Studies
examining this tool, which does not require the manual placement of a disc contour line, have used different criteria for
scan selection with image quality cut offs set between 30 and
50 μm.
Purpose: To determine the effect of scan quality on GPS in
a normal elderly population.
Design: Population based cross sectional observational
study.
Participants: One thousand ninety-six eyes of the first normal (defined with visual fields and intraocular pressures) 548
subjects (mean age 72 years, range 65-89 years) from The
Bridlington Eye Assessment Project.
Methods: Patients underwent optic nerve imaging using a
CSLO. Scan data was imported into a later version of the
device for calculation of GPS.
Results: MPHSD ranged from 8-258 μm, with mean 35 μm
(SD 28 μm). MPHSD and Cup-Disc ratio were significant
covariates (p < 0.001) within a generalised linear model with
the global GPS score as the dependent variable. MPHSD
was significant even when scans with MPHSD > 50 μm were
excluded (p < 0.001). MPHSD was not significant when scans
with MPHSD > 30 um were excluded from the analysis (p =
0.14).
Conclusion: GPS should be interpreted with caution in scans
acquired with MPHSD > 30 μm.
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P204 EVALUATION OF GLAUCOMA PROGRESSION
ANALYSIS WITH HRT III: TOPOGRAPHIC CHANGE
ANALYSIS VS. FLICKER TEST
E. Schmidt1, C. Foja2, C. Hirneiss3, A. Juenemann4, A.F. Scheuerle5, K. Volk6, L.E. Pillunat1, A.G. Boehm1
1
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Purpose: Glaucoma progression analysis with HRT can
alternatively be performed with topographic change analysis
(TCA) or flicker test of the intensity and topography images.
Aim of this study was to evaluate these two diagnostic
tools.
Design: Prospective assessment of two methods for glaucoma progression.
Participants: Thirty HRT follow-up (FUP) cases of 29
patients (15 left and 15 right eyes) with POAG and with a
mean number of FUP examinations of 3.8 ± 1.8 (range 2-7)
and mean FUP-time of 27 ± 11 month (range 9-43).
Methods: All HRT FUP cases were evaluated by six German
HRT specialists. They each individually assessed all cases
in a masked fashion with TCA and flicker and decided if there
was a) progression, b) rim loss, c) localized nerve fiber loss,
and d) appearance or change of disc haemorrhages (DH).
Finally, all cases were discussed and a consensus was
reached for each technique and an overall consensus was
established.
Main outcome measure: The results of the individual
assessment were compared to the consensus for each technique and to the overall consensus.
Results: In 21 cases glaucoma progression was present
according to the overall consensus. Flicker detected progression in all 21 cases and TCA in 14 of those. In the cases with
no progression in the consensus, flicker detected progression
in 1 and TCA in 2 cases. The agreement on progression was
86.1% for flicker individually versus flicker consensus, 51.1%
for TCA individually versus TCA consensus, 82.8% for flicker
individually versus overall consensus, 64.4% for TCA individually versus overall consensus. The agreement for the
other parameter was: rim loss 83.9% / 79.4% / 81.7% /
62.8%, localized nerve fiber loss 76.1% / 84.4% / 76.1% /

71.1%, appearance or change of DH 72.2% / 93.9% / 72.2%
/ 67.2%, respectively. The agreement between the individual
assessment and the overall consensus for progression (P =
0.017) and rim loss (P = 0.021) was statistically significant
better for the flicker compared to the TCA.
Conclusions: The flicker test was able to detect progression
more often compared to the TCA. There was good agreement
between the individual assessment and the overall consensus for both techniques. The results suggest that for the
evaluation of progression with the HRT the assessment
should not only be based on the TCA alone. Therefore, the
evaluation of glaucomatous progression by HRT should consist of the combination of TCA and flicker test.
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P205 EFFECT OF TWO DIFFERENT MACULAR BIREFRINGENCE IMAGING PROTOCOLS USED FOR CORNEAL COMPENSATION, ON RNFL THICKNESS
PARAMETERS USING GDXVCC IN NORMALS AND EYES
HAVING MACULAR LESIONS
T. Dada1, V. Dave2, A. Aggarwal2, J. Ashar2, S. Bhartiya3, A.
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1
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2
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Objective: To study the effect of two different macular birefringence imaging protocols used for corneal compensation,
on retinal nerve fiber layer (RNFL) thickness parameters
using scanning laser polarimetry with variable corneal compensation (GdxVCC) in normals and eyes having macular
lesions.
Design: Cross-sectional comparative study.
Participants: Fifty eyes of fifty consecutive patients with
macular pathology (subretinal neovascular membrane, macular scar, diabetic macular edema, and macular hole) and
fifty eyes of fifty consecutive normal subjects
Methods: Fifty eyes of 50 normal subjects (no disc or visual
field abnormalities, IOP < 21 mmHg) and 50 eyes of 50
patients with macular pathology (subretinal neovascular
membrane, macular scar, diabetic macular edema, and
macular hole) were evaluated. Compensation for anterior
segment birefringence was done using the standard protocol
after imaging the macula (method I: small circle 10 X 10) and
then repeated using the irregular pattern protocol (method II:
large square 60X60). The various RNFL parameters evalu-
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ated using the two different protocols included TSNIT average, Superior average, Inferior average, and Nerve Fiber
Indicator (NFI).
Main outcome measure: TSNIT average, Superior average,
Inferior average, and Nerve Fiber Indicator (NFI) on GdxVCC
Results: There was no significant difference between the
RNFL parameters using both protocols in normal eyes. In
patients with macular pathology, 18 out of 50 eyes (36%) had
a significant overestimation of all RNFL thickness parameters
with method I which normalized when repeated with method
II (Table 1). Out of these 18 eyes, 16 had CNVM, one had
DME and one eye had macular hole. Thirty two eyes (64%)
did not show a significant change on GDx VCC parameters
on either of the two scan protocols.
Conclusion: Imaging the RNFL using GDxVCC leads to
significant overestimation of RNFL thickness in more than
one third of eyes with a macular pathology. It is recommended
that the irregular macula protocol be used for imaging in such
cases. These findings highlight the need to change the imaging protocol in patients with macular lesions or those glaucoma patients who develop macular lesions during their
course of follow up.
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6.9.1.2. Clinical examination methods:
Computerized image analysis: Laser
scanning: Confocal Scanning Laser
Polarimetry
P206 COMPARISON OF SCANNING LASER POLARIMETRY WITH VARIABLE CORNEAL COMPENSATION AND
ENHANCED CORNEAL COMPEMSATION FOR DETECTION OF GLAUCOMA IN JAPANESE SUBJECTS
T. Tanaka1, M. Shirakashi1, K. Yaoeda2, H. Abe1
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Purpose: To compare the ability of scanning laser polarimetry with variable corneal compensation (VCC) and enhanced
corneal compensation (ECC) to discriminate between normal
and glaucoma eyes in Japanese subjects.
Design: Cross-sectional study.
Participants: This study included 72 eyes of 72 normal
Japanese subjects and 52 eyes of 52 Japanese patients with

glaucoma. Each eye had a best corrected visual acuity of
20/25 or better, a spherical equivalent refractive error
between -6 and +6 diopters, clear ocular media with no clinically significant cataract, normal open angle, and no previous
laser surgery or intraocular surgery. The average mean
deviation (standard deviation) of the Swedish Interactive
Threshold Algorithm standard 24-2 program of the Humphrey
Field Analyzer in glaucoma eyes was -5.2 (6.7) dB.
Methods: All participants underwent imaging using a scanning laser polarimeter (GDx) with VCC and ECC methods on
the same day. Five GDx parameters were calculated for each
method: TSNIT (temporal, superior, nasal, inferior, temporal)
average, superior average, inferior average, TSNIT standard
deviation, and nerve fiber indicator (NFI).
Main outcome measure: Between scanning laser polarimetry with VCC and ECC, the ability of the 5 GDx parameters
to discriminate between normal and glaucoma eyes was
compared using the area under the receiver operating characteristic curve (AUC).
Results: The AUCs in scanning laser polarimetry with VCC
and ECC were 0.891 and 0.917 for TSNIT average, 0.885
and 0.882 for superior average, 0.849 and 0.884 for inferior
average, 0.855 and 0.854 for TSNIT standard deviation, and
0.921 and 0.908 for NFI, respectively. For each GDx parameter, there was no significant difference in the AUC obtained
from scanning laser polarimetry with VCC and ECC (P >
0.05).
Conclusions: The ability of GDx parameters to discriminate
between normal and glaucoma eyes was similar in scanning
laser polarimetry with VCC and ECC in Japanese subjects.
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FA, Bowd C, Zangwill LM, et al. Detection of glaucoma using
scanning laser polarimetry with enhanced corneal compensation. Invest Ophthalmol Vis Sci 2007; 48: 3146-3153.
P207 COMPARING THE DIAGNOSTIC ACCURACY OF
HEIDELBERG RETINA TOMOGRAPH 3 CLASSIFICATIONS IN EYES WITH SMALL OPTIC NERVE HEAD
I. K. Midillioglu, B.H. Arifoglu, H. Simavli, F. Yulek, A.G. Altintas, S. Simsek
Ankara Ataturk Research and Training Hospital, ANKARA,
Turkey
Objective: A glaucomatous change is hardly detected in a
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small and crowded optic nerve head (ONH). The purpose of
this study is to evaluate the usefulness of the glaucoma probability score (GPS) which does not require manual outlining
of the optic disc (OD) boundaries, and Moorfields Regression
Classification (MRA), which requires manual outlining of the
OD boundaries, for detecting normal and glaucomatous eyes
using the Heidelberg Retinal Tomograph 3 (HRT 3).
Design: Retrospective cross-sectional study.
Participants: Among the caucasian cases that underwent
confocal scanning laser ophthalmoscopic examination 45
eyes with the OD size smaller than 1.63 mm2 according to
stereometric parameters with HRT 3 were recruited in that
study.
Methods: The eyes were divided into normal and glaucomatous groups depending on the results of standard automated
perimetry and intraocular pressure. The glaucomatous group
was further subdivided into subsets according to visual field
loss as mild, moderate and advanced.
Main outcome measures: The diagnostic accuracies of the
MRA and GPS related to mean deviation result of were
analyzed by means of the Pearson correlation analysis.
Results: In small ONH, according to Pearson correlation
analysis we found that the correlation between mean deviation (MD) results of visual field examination and the GPS was
0,314 which is significant at p = 0.05, however the correlation
between the MD and MRA was not significant (0,199) according to Pearson correlation analysis at p = 0.05. Additionally,
there was very strong correlation between the MRA global
classification and the GPS global classification (Pearson correlation analysis was 0.629 at p = 0.05)
Conclusion: The GPS global classification showed correlation with visual field results in small sized ONH. The MRA
global classification and the GPS global classification agreement was strong in small ONH examinations with HRT 3.
References:
1. Brugansky-Eliash Z,Wollstein G, Bilonick R, Ishikawa H,
Kagemann, Schuman JS. Glaucoma detection with the
Heidelberg Retina Tomograph 3. Ophthalmology 2007; 114:
466-471. 2. Vizzeri G, Weinreb RN, de la Casa JMM, Alencar
LM, Bowd C, Balasubramanian M, Medeiros FA, Sample P,
Zangwill LM. Clinicians agreement in establishing glaucomatous progression using the Heidelberg Retina Tomograph.
Ophthalmology 2009; 116: 14-24. 3. Oddone F, Cantofanti
M, Rosetti L, Iester M, Fogagnolo P, Capris E, Manni G.
Exploring the Heidelberg Retina Tomograph 3 diagnostic
accuracy across disc sizes and glaucoma stages. A multicenter study. Ophthalmology 2008; 115: 1358-1365. 4. Ferreras A, Pablo LE, Pajarin AB, Larrosa JM, Polo V, Pueyo V.
Diagnostic ability of the Heidelberg Retina Tomograph 3 for
glaucoma. Am J Ophthalmology 2008; 145: 354-359. 5. Ferreras A, Pajarin AB, Polo V, Larrosa JM, Pablo LE, Honrubia
FM. Diagnostic ability of the Heidelberg Retina Tomograph
3 classifications. Glaucoma Probability Score versus Moorfields Regression Analysis. Ophthalmology 2007; 114:
1981-1987.
P208 DIAGNOSTIC ACCURACY OF SCANNING LASER
POLARIMETRY WITH AND WITHOUT ENHANCED CORNEAL COMPENSATION AND HIGH DEFINITION OPTICAL
COHERENCE TOMOGRAPHY IN GLAUCOMA
J. Benitez-del-Castillo, T. Regi, E. Molina
Hospital General S.A.S. Jerez, JEREZ (CADIZ), Spain

Purpose: To compare the discriminating ability of scanning
laser polarimetry (SLP), using enhanced (ECC) and variable
corneal compensation (VCC), and High Definition optical
coherence tomography (HD-OCT) in the diagnosis of glaucoma.
Design: A cross-sectional study.
Participants: 103 normal (n = 56) and glaucomatous (n =
47) eyes of 52 patients
Methods: Complete examination, automated perimetry, SLPECC, SLP-VCC and HD-OCT. SLP parameters are recalculated in 90 degrees segments (quadrants) in the calculation
circle to be compared.
Main outcome measures: Differences between normal and
glaucoma eyes in main parameters of retinal nerve fiber layer
thickness of the different techniques are observed (average
thickness, superior, inferior, temporal and nasal quadrants)
and AUROCs discriminating normal and glaucoma eyes are
calculated and compared.
Results: Parameters of RNFL thickness measured with the
three methods are significantly higher in normal than in
glaucoma eyes (p < 0,0001) except in the temporal quadrant
RNFL measured with SLP-VCC (p = 0,19) and with SLP-ECC
(p = 0,55) where there is not found statistical significant difference. SLP-VCC parameter generating the greatest
AUROC is the inferior quadrant RNFL thickness (0,87, SE =
0,03). SLP-ECC parameters generating the greatest AUROCs
are the average (0,88, SE = 0,03) and the inferior RNFL
thickness (0,88, SE=0,03). HD-OCT parameters generating
the greatest AUROCs are the average (0,91, SE = 0,02) and
the superior RNFL thickness (0,91, SE = 0,02). Comparison
of ROC curves between SLP-VCC and SLP-ECC parameters
shows only statistical significant difference in average thickness RNFL (p = 0,003). Comparison of ROC curves between
SLP-ECC and HD-OCT parameters shows only statistical
significant difference in temporal thickness RNFL (p =
0,001).
Conclusions: Even though SLP-ECC achieves some improvement in the AUROCs of different parameters measured
with SLP-VCC, all of three techniques, SLP methods and
HD-OCT, show high enough AUROCs values to be considered clinically accurate tools in the diagnosis of glaucoma.
References:
1. Weinreb RN, Bowd C, Zangwill LM. Glaucoma detection
using scanning laser polarimetry with variable corneal polarization compensation. Arch Ophthalmol 2003; 121: 218-224.
2. Bagga H, Greenfield DS, Feuer W, Knighton RW. Scanning
laser polarimetry with variable corneal compensation and
optical coherence tomography in normal and glaucomatous
eyes. Am J Ophthalmol 2003; 135: 521-529. 3. Toth M, Hollo
G. Enhanced corneal compensation for scanning laser polarimetry on eyes with atypical polarisation pattern. Br J Ophthalmol 2005; 89: 1139-1142. 4. Medeiros FA, Sample PA,
Zangwill LM, Liebmann JM, Girkin CA, Weinreb RN. A statistical approach to the evaluation of covariate effects on the
receiver operating characteristic curves of diagnostic tests in
glaucoma. Invest Ophthalmol Vis Sci 2006; 47: 2520-2527.
5. Sehi M, Ume S, Greenfield DS, and Advanced Imaging in
Glaucoma Study Group. Scanning Laser Polarimetry with
Enhanced Corneal Compensation and Optical Coherence
Tomography in Normal and Glaucomatous Eyes. Invest
Ophthalmol Vis Sci 2007; 48: 2099-2104.

150

book_Abstracts.indb 150

12-6-2009 16:17:25

P209 DIAGNOSTIC ACCURACY OF SCANNING LASER
POLARIMETRY SCREENING PROTOCOL IN IDENTIFYING GLAUCOMATOUS AND HEALTHY EYES
P. Gunvant1, R. Gurses-Ozden2, K. Soules2, Q. Zhou2, Y-J.
Duh3, GDx ECC Normative Database Study Group2
1
Southern College of Optometry, MEMPHIS, USA, 2Carl
Zeiss Meditec, Inc., Dublin, CA, DUBLIN, USA, 3ClinReg
Consulting Services, NEWPORT BEACH, USA

FA, et al. Detection of glaucoma using scanning laser polarimetry with enhanced corneal compensation. Invest Ophthalmol Vis Sci 2007; 48: 3146-3153. 4. Zhou Q, Weinreb
RN. Individualized compensation of anterior segment birefringence during scanning laser polarimetry. Invest Ophthalmol Vis Sci 2002; 43: 2221-2228. 5. Fingeret M, Patel T.
Evaluation of screening versus regular polarimetry. Optom
Vis Sci 2006; 83: 426-431.

Purpose: To evaluate the diagnostic accuracy of the Scanning Laser Polarimetry screening protocol in identifying
healthy eyes and glaucomatous eyes and further to evaluate
the diagnostic accuracy as a function of severity of glaucomatous damage.
Design: Cross-sectional study.
Participants: Healthy (n = 221) and glaucomatous (178)
subjects were enrolled in 10 sites.
Methods: Subjects underwent polarimetry scan with the
screening protocol and standard automated perimetry testing
twice. The eyes were labeled glaucomatous or healthy on
the basis of perimetry. The severity of glaucomatous damage
was staged on basis of Mean Deviation of perimetry with
early glaucoma having mean deviation less than -6 dB, moderate glaucoma greater than or equal to -6 dB but less than
-12 dB and severe glaucoma greater than or equal to -12 dB.
The screening protocol identifies an eye as being within normal limits, borderline or outside normal limits. For the purposes of the study all eyes identified as borderline or outside
normal limits was grouped as ‘disease’ and all within normal
limits as ‘healthy’.
Main outcome measure: The sensitivity, specificity, accuracy, positive predictive value and negative predictive value
in identifying disease or healthy eyes for the group as whole
and at various stages of glaucoma was calculated.
Results: The sensitivity, specificity, accuracy and positive
and negative predictive value overall was 82.6%, 93.7%
88.7% and 91.3% and 87.0% respectively. Dividing the group
by severity of disease the sensitivity was 65.1%, 90.3% and
94.3% respectively for the early, moderate and severe glaucoma. The accuracy also varied with severity of damage was
87.3%, 92.9% and 93.8% for early moderate and severe
glaucoma but to a lesser extent than sensitivity.
Conclusion: Screening tests gives us a method of identifying
at risk individuals prior to a full exam being performed. In the
present study, the sensitivity and accuracy of the scanning
laser polarimetry screening protocol varies with level of
severity of glaucoma with the values being higher in moderate and advanced disease when compared to early glaucoma. Further research is required in improving the
diagnostic accuracy on early cases of glaucoma which are
the most difficult to identify.
Disclosure/Commercial interests: P Gunvant Funding and
research support Carl Zeiss Meditec, Inc., Dublin, CA R.
Gurses-Ozden, K. Soules, Q. Zhou, Employee Carl Zeiss
Meditec, Inc., Dublin, CA, Yi-Jing Duh - Statistical Consultant
Carl Zeiss Meditec, Inc., Dublin, CA
References:
1. Kook MS, et al. Scanning laser polarimetry using variable
corneal compensation in the detection of glaucoma with localized visual field defects. Ophthalmology 2005; 112:
1970-1978. 2. Mai TA, et al. Diagnostic accuracy of scanning
laser polarimetry with enhanced versus variable corneal compensation. Ophthalmology 2007; 114: 1988-1993. 3. Medeiros

P209.1 CONFOCAL SCANNING LASER OPHTHALMOSCOPY IN AN OLDER POPULATION
P. Healey, P. Mitchell
Sydney University, SYDNEY, Australia
Purpose: To evaluate confocal scanning laser ophthalmoscopy as a tool for detecting open-angle glaucoma is an older
Australian population.
Methods: The Heidelberg Retinal Tomograph II was used to
take optic disc scans on participants in the Blue Mountains
Eye Study 10-year follow-up (BMES III). The Moorfields
regression analysis was applied to the scans using the default
results of ‘normal’, ‘borderline’ and ‘outside normal limits’.
Open-angle glaucoma was diagnosed independently using
optic disc photographs and 24-2 Humphrey visual field printouts.
Results: The mean age of the BMES III cohort was 73.7
years. HRT scans could be acquired in 1607 participants,
91.3% of those examined. Eighty-eight percent of scans had
a topography standard deviation (SD) of 40 micrometers or
less, with 52% having a SD of 20 micrometers or less.
Increasing topography SD was associated with older age and
the presence of open-angle glaucoma (OAG). OAG was
detected in 105 participants – the overall glaucoma prevalence of 5.43% was identical to that in BMES I, after accounting for the older age of participants in BMES III. Of the 1607
participants who had HRT scans, the Moorfields regression
analysis result was normal in both eyes of 1080 participants
(67.2%). At least one eye was borderline in 252 participants
(15.7%) and abnormal in 275 participants (17.1%). This third
group included 184 left and 166 right eyes, and in 75 participants, both eyes were classified as abnormal. The Moorfields regression analysis had a sensitivity of 64.0%
(confidence interval, [CI] 47.6-52.4), a specificity of 85.7%
(CI 84.0-87.4), a positive predictive value of 21.5% (CI
19.5-23.5) and a negative predictive value of 97.5% (CI
96.7-98.3). The positive predictive value increased with age,
from 11% for ages 60-69 years to 20% for 70-79 years and
27% for 80 years or older. If borderline results were also
classified as abnormal, the sensitivity improved to 87% (CI
85.4-88.6%), but specificity dropped to 71% (CI 68.8-73.2).
The positive predictive value fell to 15% (CI 13.3-16.8) while
the negative predictive value improved to 98.9% (CI
98.4-99.4). Significant predictors of an abnormal Moorfields
regression analysis were OAG (odds ratio, OR 8.3, CI
5.2-13.3), older age (OR 1.05 per year CI 1.03 - 1.07), topography SD (1.011 per micrometer CI 1.004 - 1.018) and larger
optic disc size (OR 5.4 per mm mean vertical disc diameter,
CI 2.3 - 12.5). Restricting analysis to scans with better topography standard deviation had little impact on the diagnostic
accuracy of the Moorfields regression analysis. Analysis by
disc size suggested that the Moorfields regression analysis
would over-diagnose abnormality in large discs.
Conclusions: This study suggests that previous clinic-based
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diagnostic test evaluation studies of HRT II may have overestimated test accuracy compared with our general population study. Although the specificity of the Moorfields
Regression Analysis was inadequate for use as a glaucoma
screening test, the HRT II performed relatively well in an
unselected older population with acceptable quality scans in
most eyes. Thus, development of a better detection algorithm
may permit further evaluation of this instrument for glaucoma
screening.

6.9.2. Clinical examination methods:
Computerized image analysis: Optical
coherence tomography

Br J Ophthalmol 2003; 87: 720-725. 5. Manassakorn A, Chaidaroon W, Ausayakhun S, Aupapong S, Wattananikorn S.
Normative Database of Retinal Nerve Fiber Layer and Macular Thickness in a Thai Population. Jpn J Ophthalmol 2008;
52: 450-456.
P211 THE EVALUATION OF SCAN MISALIGNMENT ON
RETINAL NERVE FIBER LAYER THICKNESS MEASUREMENTS BY OPTICAL COHERENCE TOMOGRAPHY IN
NORMAL EYES
H. Mahmoud1, P. Fouad2, R. Hatata3
1
Beni-Suif University &Magrabi Eye Hospitals, GIZA, Egypt,
2
Cairo University & Magrabi Eye Hospitals, CAIRO, Egypt,
3
Fayoum University, FAYOUM, Egypt

see also P258
P210 COMPARISON OF RETINAL NERVE FIBER LAYER
DEFECT PATTERN BETWEEN PRIMARY OPEN-ANGLE
AND ANGLE-CLOSURE GLAUCOMA BY OPTICAL
COHERENCE TOMOGRAPHY
A. Manassakorn, S. Aupapong
Chiang Mai University, CHIANG MAI, Thailand
Purpose: To compare the retinal nerve fiber layer (RNFL)
defect pattern between primary open-angle glaucoma
(POAG) and primary angle-closure glaucoma (PACG) measured by optic coherence tomography (OCT).
Design: Retrospective study.
Participants: One eye each from 38 POAG and 19 PACG
subjects.
Methods: The RNFL thickness of 57 glaucoma subjects were
exported and compared with the Thai normative database to
have focal or diffuse RNFL loss.
Main outcome measure: Pattern of RNFL defect between
POAG and PACG.
Results: The mean (± SD) age was 65.2 (±11.1) and 67.8
(± 11.4) years for POAG and PACG groups (p = 0.45). Average (± SD) mean deviation was -4.9 (± 2.8) and -5.6 (± 2.3)
dB, respectively (p = 0.37). For the whole group, diffuse
RNFL loss was found in POAG group and focal loss in PACG.
However, after each eye was evaluated individually, 36.1%
and 44.4% in POAG and PACG group was classified to have
focal loss. The significant difference was not found between
RNFL loss pattern in POAG and PACG groups (p = 0.73).
Conclusions: The RNFL defect pattern between POAG and
PACG was similar. Chronically pattern of both diseases may
be an explanation.
References:
1. Boland MV, Zhang L, Broman AT, Jampel HD, Quigley HA.
Comparison of optic nerve head topography and visual field
in eyes with open-angle and angle-closure glaucoma. Ophthalmology 2008; 115: 239-245. 2. Chen HY, Huang ML, Tsai
YY, Hung PT, Lin EJ. Comparing glaucomatous optic neuropathy in primary open angle and primary angle closure
glaucoma eyes by scanning laser polarimetry-variable corneal compensation. J Glaucoma 2008; 17: 105-110. 3. Rhee
K, Kim YY, Nam DH, Jung HR. Comparison of visual field
defects between primary open-angle glaucoma and chronic
primary angle-closure glaucoma in the early or moderate
stage of the disease. Korean J Ophthalmol 2001; 15: 27-31.
4. Gazzard G, Foster PJ, Devereux JG, Oen F, Chew P,
Khaw PT, et al. Intraocular pressure and visual field loss in
primary angle closure and primary open-angle glaucomas.

Purpose: To evaluate the effect of improper Stratus optical
coherence tomography circle scan placement by the operating
physician around the optic nerve head during each RNFL
testing.
Design: The effect of scan circle placement is evaluated via
an observational clinical study.
Participants: In this study, thirty eyes of fifteen normal subjects underwent assessment of RNFL by optical coherence
tomography utilizing the fast RNFL thickness protocol.
Methods: Four consecutive scans were obtained by the
same operating physician with the circular scan accurately
placed on the optic nerve head. Another four images each
with displacing the scans superiorly, inferiorly, nasally and
temporally were obtained as well.
Main outcome measure: Determination of the differences
in average and sectorial RNFL thickness was established.
The differences were statistically calculated and analyzed.
Results: When the average RNFL thickness of the correctly
centered scans was compared with the average RNFL thickness of the displaced scans individually, no significant difference was found between the thickness of the centered scans
and those of the superiorly, inferiorly and nasally displaced
scans, a difference that was not statistically significant (p=
0.283).A significant difference was obtained between average thickness between temporally displaced and centered
scans, a difference that was statistically significant (p <
0.0001). Significant differences in the sectorial RNFL thickness measurements were found between the centered and
every displaced scan. These difference were statistically significant (p < 0.0001).
Conclusion: Average RNFL thickness measurements were
similar with nasal, superior and inferior circle scan misplacement whereas the average thickness was increased with
temporal scan displacement. Statistically significant differences in RNFL thickness in all sectors between centered and
all displaced scans (p < 0.0001).
References:
1. Schuman JS, Hee MR, Puliafito CA, et al. Quantification
of nerve fiber layer thickness in normal and glaucomatous
eyes using optical coherence tomography. Arch Ophthalmol
1995; 113: 586-596. 2. Budenz DL, Michael A, Chang RT, et
al. Sensitivity and specificity of the Stratus OCT for perimetric glaucoma. Ophthalmology 2005; 112: 3-9. 3. Medeiros
FA, Zangwill LM, Bowd C, et al. Evaluation of retinal nerve
fiber layer, optic nerve head, and macular thickness measurements for glaucoma detection using optical coherence
tomography. Am J Ophthalmol 2005; 139: 44-55. 4. Sihota
R, Sony P, Gupta V, et al. Diagnostic capability of optical
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coherence tomography in evaluating the degree of glaucomatous retinal nerve fiber damage. Invest Ophthalmol Vis Sci
2006; 47: 2006-2010. 5. Jeoung JW, Park KH, Kim TW, et
al. Diagnostic ability of optical coherence tomography with a
normative database to detect localized retinal nerve fiber
layer defects. Ophthalmology2005; 112: 2157-2163. 6. Bowd
C, Zangwill LM, Medeiros FA, et al. Structure-function relationships using confocal scanning laser ophthalmoscopy,
optical coherence tomography, and scanning laser polarimetry. Invest Ophthalmol Vis Sci 2006; 47: 2889-2895. 7. Hoffmann EM, Medeiros FA, Sample PA, et al. Relationship
between patterns of visual field loss and retinal nerve fiber
layer thickness measurements. Am J Ophthalmol 2006; 141:
463-471.
P212 DIAGNOSTIC ABILITY OF SPECTRAL-DOMAIN
OPTICAL COHERENCE TOMOGRAPHY TO DETECT
RETINAL NERVE FIVER LAYER DEFECTS IN PATIENTS
WITH PERIMETRIC GLAUCOMA
A. Ferreras1, P. Calvo2, A.B. Pajarin3, L.E. Pablo1, P. Fogagnolo4
1
Miguel Servet University Hospital; University of Zaragoza,
ZARAGOZA, Spain, 2Miguel Servet University Hospital,
ZARAGOZA, Spain, 3Sanitas Residencial, ZARAGOZA,
Spain, 4Ophthalmology, G.B. Bietti Foundation-IRCCS,
ROME, Italy
Purpose: To assess the diagnostic ability of spectral-domain
optical coherence tomography (OCT) for discriminating
between healthy eyes and eyes with glaucomatous visual
field loss.
Design: Cross-sectional study.
Participants: Sixty-two consecutive healthy subjects and 59
consecutive patients with open-angle glaucoma were included
in the study. Only one eye per subject was randomly selected.
Methods: Participants were divided into two groups depending on the results of standard automated perimetry and
intraocular pressure. Peripapillary retinal nerve fiber layer
(RNFL) thickness was measured using the optic disc cube
200x200 scan protocol of the Zeiss Cirrus OCT (Carl Zeiss
Meditec, Dublin, Ca). Left eye data were converted to a right
eye format. The receiver operating characteristic (ROC)
curves were plotted for OCT parameters between normal and
glaucoma groups. Sensitivity-specificity pairs and the areas
under the ROC curves (AUCs) were also calculated.
Results: Age did not differ significantly between the groups
(p = 0.31). The average visual field mean deviation was -5.30
dB. Inferior quadrant thickness (0.934), 6 o’clock segment
thickness (0.914), and average thickness (0.912) had the
greatest AUCs. There were no significant differences between
them. At a fixed specificity of 90%, sensitivities were 77.2%
(cut-off point [COP]: ≤ 112 μ) for inferior quadrant thickness,
80.7% (COP: ≤ 122 μ) for 6 o’clock segment thickness, and
73.7% (COP: ≤ 85 μ) for average thickness.
Conclusions: Spectral-domain OCT can measure structural
changes at the RNFL in glaucoma patients. The RNFL thickness at the superior and inferior clock-hour positions showed
the best diagnostic ability.
Supported in part by the Instituto de Salud Carlos III grant
PI080976.
References:
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between normal and glaucomatous eyes using the Heidel-

berg Retina Tomograph. GDx Nerve Fiber Analyzer, and
Optical Coherence Tomograph. Arch Ophthalmol 2001; 119:
985-993. 2. Medeiros FA, Zangwill LM, Bowd C, et al. Comparison of the GDx VCC scanning laser polarimeter, HRT II
confocal scanning laser ophthalmoscope, and StratusOCT
optical coherence tomograph for the detection of glaucoma.
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tomography of the human retina: the Cogan lecture. Invest
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Pablo LE, Pajarín AB, Larrosa JM, Polo V, Honrubia FM.
Logistic regression analysis for early glaucoma diagnosis
using optical coherence tomography. Archives Ophthalmol
2008; 126: 465-470. 10. Srinivasan VJ, Adler DC, Chen Y,
et al. Ultrahigh-speed optical coherence tomography for
three-dimensional and en face imaging of the retina and optic
nerve head. Invest Ophthalmol Vis Sci 2008; 49: 51035110.
P213 FOURIER DOMAIN OPTICAL COHERENCE TOMOGRAPHY ARTIFACT IN RETINAL NERVE FIBER LAYER
THICKNESS MEASUREMENT
D.P.E. Castro, L.C. Castro, P. Batta, C. Mattox
New England Eye Center/Tufts Medical Center, BOSTON,
USA
Purpose: To analyze optical coherence tomography (OCT)
scan artifact in retinal nerve fiber layer (RNFL) thickness
measurement using two scan protocols from Topcon 3D-OCT
1000 device. To determine if scans based on disc-size show
more or less artifact than the standard Topcon RNFL protocol
used for glaucoma evaluation.
Design: Cross-sectional study.
Participants: Glaucoma and glaucoma suspect patients from
the New England Eye Center Glaucoma Service.
Methods: One eye of each patient was scanned with both
3-D optic-disc (3-D) and 3.4-circle scan protocols from Topcon 3D-OCT 1000 device. Only high-quality scans (> 50)
were included in the analysis. All 128 scans from 3-D protocol and the 3.4-circle scan were reviewed, and misplacement
of RNFL boundaries was manually corrected. Heidelberg
Retinal Tomography was used to measure the disc-size.
Three different radii size circle scans according to the discsize (0.4, 0.7 and 1.0 mm bigger than the disc radius) were
recorded from the 3-D protocol. Absolute difference in RNFL
thickness before and after correction and the percentage of
substantial error occurrence (difference greater than 10 μm)
were analyzed between the two scan protocols, and among
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sectors around the optic disc. Kruskal-Wallis and t-test were
used to evaluate absolute difference in RNFL thickness, and
Fisher’s exact test was used to evaluate substantial error.
Main outcomes: Artifact percentage, and absolute difference
in RNFL thickness.
Results: Twenty six glaucoma and 23 glaucoma suspect
patients (mean age 63.5 years-old) were enrolled. Mean
[standard deviation (SD)] image quality was 65.5 (7.5) on
3.4-circle scans, and 67.6 (7.2) on 3-D scans. Mean (SD)
vertical disc-size was 1.69 (0.2) mm. Substantial error frequencies on 3.4-circle scans were 18.4%, 14.4%, 18.4%, and
6.1% on superior, nasal, inferior, and temporal sectors,
respectively. On 3-D scan protocol, the 0.7-circle presented
significantly fewer substantial artifacts (11.1%; 11.1%; 11.1%;
3.7%) than other circles, and the 1.0-circle presented the
greatest substantial artifact percentages (88.9%, 88.9%,
85.2%, 81.5%; superior, nasal, inferior, temporal, respectively). On 3.4-circle scan protocol, the average (SD) absolute
difference in RNFL thickness between pre- and post-correction was significantly smaller in the temporal sector [3.3 (6.0)
μm (p = 0.01)] than in the superior [10.8(9.2)μm], nasal
[8.3(11.7)μm] and inferior [10.3(10.9)m] sectors. The 3.4-circle scan presented a smaller difference in RNFL thickness
compared to the 1.0-3-D circle in all sectors [21.1 μm (p <
0.01); 29.7 μm (p < 0.01); 20.4 μm (p < 0.01); 16.2 μm (p <
0.01)], and compared to the 0.4-3-D circle on superior and
nasal sectors [10.8 μm (p = 0.01); 8.2 μm (p = 0.04), respectively], but was not different from the 0.7-3-D circle [4.7 μm
(p = 0.15); 5.7 μm (p = 0.66); 5.3 μm (p = 0.41); 1.6 μm (p =
0.18); superior, nasal, inferior, temporal, respectively]. Eyes
with peripapillary atrophy had a significantly greater difference in RNFL thickness on the temporal sector in the 0.7 3-D
circle (mean: 2.8 μm) than eyes without peripapillary atrophy
(mean: 0.3 μm) (p = 0.04). Eyes with glaucoma had a significantly greater difference in RNFL thickness than glaucoma
suspects on the nasal sector on 3.4-circle scan (mean 8.6 vs
4.6 μm; p = 0.03), and on the superior sector of the 0.7-3-D
circle (mean 6.7 vs 2.2 μm; p = 0.04). Optic disc size did not
correlate with artifact occurrence.
Conclusions: Peripapillary RNFL thickness measurement
on OCT result in varying amounts of artifact, depending on
the size of the optic disc circle used on the 3D protocol. A
circle 0.7 mm bigger than the disc radius resulted in less
software artifact; however it was not statistically significant
from the 3.4 circle scan. Peripapillary atrophy and glaucoma
increase artifact occurrence in good quality image scans.
P214 EVALUATION OF THE EFFECT OF DIFFERENT
INPUT PARAMETERS AND MACHINE LEARNING CLASSIFIERS IN GLAUCOMA DIAGNOSIS BY OPTICAL
COHERENCE TOMOGRAPHY (OCT)
D. Bizios, A. Heijl, J.L. Hougaard, B. Bengtsson
Malmö University Hospital, Lund University, MALMÖ, Sweden
Purpose: To compare the impact of two machine learning
algorithms, an artificial neural network (ANN) and a support
vector machine (SVM), and different input parameters on the
glaucoma diagnostic ability of OCT.
Design: Retrospective analysis of prospectively collected
clinical data.
Participants: Our material was based on OCT-derived Retinal Nerve Fiber Layer (RNFL) thickness measurements from

90 healthy individuals and 62 glaucoma patients, obtained
with the Fast RNFL protocol.
Methods: Glaucoma diagnosis was based on the existence
of reproducible visual field defects (with MD values equal to
or better than -12dB), corresponding to glaucomatous optic
nerve head cupping and/or abnormal RNFL findings. Twentyone different OCT RNFL parameters were used as input to
the ANN and SVM machine classifiers. The parameters
included mean RNFL thickness values of the full scan circle,
the four quadrants, and the 12 clock hour sectors. The thickest points of the superior (Smax) and inferior (Imax) quadrants and the difference between the maximum and minimum
points in the RNFL scan (Max - Min) were also included. We
also tested a novel parameter created from the non-linear
reduction of the 256 A-scans of each OCT scan into a set of
six measurements, by means of a dimensionality reduction
algorithm. Significance testing was accomplished with a nonparametric method.
Main outcome measure: ANN and SVM performance, measured by the area under the receiver operating characteristic
(ROC) curve, derived from 10-fold cross-validation, for each
one of the 21 OCT RNFL parameters.
Results: The parameter based on the transformed A-scans
provided the largest ROC areas (0.989 for the SVM and 0.982
for the ANN) and performed significantly better than the best
of the conventional parameters, the mean RNFL thickness
of the full scan circle (p = 0.028) with a ROC area of 0.943
for the ANN and 0.940 for the SVM. The poorest results were
produced by the 9th clock hour sector (temporal) parameter.
The small differences in ROC areas between the ANN and
the SVM were not significant.
Conclusions: The choice of OCT input parameters has a
considerably larger impact on the diagnostic accuracy than
the choice between ANN and SVM classifiers. Both machine
learning algorithms exhibited equally high classification accuracy in our current material. Optimized input is crucial in providing high classification accuracies to OCT based
diagnostics.
References:
1. Haykin S. Introduction, Neural Networks - A Comprehensive Foundation. 2nd ed. Upper Saddle River, NJ: PrenticeHall 1999, pp. 2-4. 2. Vapnik VN. An overview of statistical
learning theory. IEEE Trans Neural Netw 1999; 10: 988-999.
3. Hougaard JL, Heijl A, Bengtsson B. Glaucoma detection
by Stratus OCT. J Glaucoma 2007; 16: 302-306. 4. Zhang Z,
Zha H. Principal manifolds and nonlinear dimensionality
reduction via local tangent space alignment. SIAM Journal
of Scientific Computing 2004; 26: 313-338. 5. DeLong ER,
DeLong DM, Clarke Pearson DL. Comparing the areas under
two or more correlated receiver-operating characteristic
curves; a nonparametric approach. Biometrics 1988; 44:
837-845.
P215 CIRRUS HD-OCT NERVE FIBER LAYER INTEROCULAR ASYMMETRY IN ASYMMETRIC VISUAL FIELDS IN
GLAUCOMA AND GLAUCOMA SUSPECTS
J.Y. Chen, D.P. Castro, C. Krishnan, C. Mattox
Tufts Medical Center/New England Eye Center, BOSTON,
MA, USA
Purpose: To compare Cirrus OCT nerve fiber layer interocular asymmetry with the difference in visual field mean deviations in glaucoma patients and glaucoma suspects.
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Design: Retrospective study.
Participants: Twenty-four patients (16 open-angle glaucoma, 8 glaucoma suspects) from the New England Eye
Center, Boston MA.
Testing: Cirrus OCT retinal nerve fiber layer (RNFL) scans
and reliable 24-2 Humphrey Visual Fields (HVF) were analyzed from the 24 patients glaucoma clinic visit in 2008.
Patients with unreliable visual fields were excluded.
Main outcome measure: The RNFL symmetry score,
obtained from the glaucoma analysis software found on the
Cirrus OCT system, is the correlation coefficient, converted
to a percentage, derived by comparing 256 points between
the OD and OS profile. The absolute value of the difference
in HVF mean deviations (|(MD(OD)- MD(OS)|) was calculated, and this value was correlated with the RNFL symmetry
score using the Pearson correlation coefficient.
Results: For all subjects, interocular mean deviation difference ranged from 0.18 to 5.36 MD, and their symmetry
scores ranged from 13 to 95. There was poor correlation
between the two values (r = -0.12, P = 0.56). For both openangle glaucoma patients and glaucoma suspects, the correlation between interocular mean deviation difference and
the symmetry scores were equally poor (glaucoma patients
r = -0.09, P = 0.72, glaucoma suspects r = 0.11, P = 0.78).
Conclusion: The Cirrus OCT software includes a novel
approach to assess glaucoma by providing an evaluation of
RNFL interocular symmetry. Asymmetry may be a useful
clinical sign of glaucoma as a high degree of RNFL symmetry has been shown in normal eyes. In both open-angle
glaucoma patients and glaucoma suspects, there was poor
correlation between the degree of asymmetry in their HVF
and their Cirrus OCT RNFL scans. Further work must be
done to evaluate the clinical utility of the RNFL interocular
symmetry in assessing the onset and progression of glaucoma.
References:
1. Cirrus HD-OCT User Manual, 2008 Carl Zeiss Meditec,
Inc. 2. Ghadiali Q, Hood DC, et al. J Glaucoma 2008; 17:
333-340. 3. Shah NN, et al. Ophthalmology 2006; 113:
1593-1602. 4. Bowd C, Zangwill LM, et al. Invest Ophthalmol
Vis Sci 2006; 47: 2889-2895. 5. Hood DC, Kardon RH. Prog
Retin Eye Res 2007; 26: 688-710.
P216 THE CORRELATION BETWEEN RETINAL NERVE
FIBER LAYER THICKNESS PARAMETERS MEASURED
BY OPTICAL COHERENCE TOMOGRAPHY AND VISUAL
FIELD INDICES IN NORMAL-TENSION GLAUCOMA AND
PRIMARY OPEN-ANGLE GLAUCOMA
S.K. Moon1, S.Y. Seo1, J.I. Moon2, J.H. Lee3, S.M. Hyung4,
K.R. Choi1
1
Ewha Womans University, SEOUL, South-Korea, 2The
Catholic University of Korea, SEOUL, South-Korea, 3Inje
University, SEOUL, South-Korea, 4Chungbuk National University, CHUNGBUK, South-Korea
Purpose: To investigate the correlation between retinal
nerve fiber layer(RNFL) thickness parameters measured by
optical coherence tomography and visual field indices in early
normal-tension glaucoma and early primary open-angle glaucoma and to determine the discriminating parameters best
suited to distinguish healthy control eyes, preperimetric glaucomatous eyes and early glaucomatous eyes.
Design: Retrospective cross-sectional study.

Participants and controls: Forty patients with preperimetric
glaucoma, 61 patients with early normal-tension glaucoma,
21 patients with early primary open-angle glaucoma and 34
controls without glaucoma.
Methods: Each subjects received a visual field test (Humphrey C30-2 visual field analyzer) and the fast RNFL thickness algorithm test by OCT(Stratus OCT 3000TM).
Main outcome measure: Pearson’s correlation coefficient
between RNFL thickness and visual field indeices, and the
sensitivity and specificity for the detection of early glaucoma
determined by the area under the receiver operating characteristics curve (AUROC).
Results: The correlations between the parameters (the superior quadrant RNFL thickness and the average RNFL thickness) from the fast RNFL thickness algorithm and the pattern
standard deviation (PSD) from the visual field test were
statistically significant in early glaucoma (p < 0.05). The
Pearson’s correlation coefficient values in early primary
open-angle glaucoma were higher than in normal-tension
glaucoma. The AUROC value of the fast RNFL thickness
algorithm parameters ranged from 0.56 to 0.66 in preperimetric glaucoma and from 0.75 to 0.83 in early glaucoma.
The average thickness for early glaucoma (0.83, 95% CI
0.75-0.91) had the widest AUROC among all parameters.
Conclusion: The average RNFL thickness measured by
OCT had a diagnostic ability in discriminating glaucoma and
significant correlations with visual field indices.
References:
1. Medeiros FA, Zangwill LM, Bowd C, et al. Evaluation of
retinal nerve fiber layer, optic nerve head, and macular thickness measurements for glaucoma detection using optical
coherence tomography. Am J Ophthalmol 2005; 139: 44-55.
2. Yamagami J, Araie M, Shirato S. A comparative study of
optic nerve head in low and high tension glaucoma. Graefes
Arch Clin Exp Ophthalmol 1992; 230: 446-450. 3. Sihota R,
Sony P, Gupta V, et al. Diagnostic capability of optical coherence tomography in evaluating the degree of glaucomatous
retinal nerve fiber damage. Invest Ophthalmol Vis Sci 2006;
47: 2006-2010. 4. Nouri-Mahdavi K, Nikkhou K, Hoffman DC,
et al. Detection of early glaucoma with optical coherence
tomography (Stratus OCT). J Glaucoma 2008; 17: 183-188.
5. Csilla Ajtony, Zsolt Balla, Szabolcs Somoskeoy, et al. Relationship between visual field sensitivity and retinal nerve fiber
layer thickness as measured by optical coherence tomography. Invest Ophthalmol Vis Sci 2007; 48: 258-263.
P217 THREE-DIMENSIONAL HIGH-SPEED OPTICAL
COHERENCE TOMOGRAPHY FOR DIAGNOSIS OF
HYPOTONY MACULOPATHY FOLLOWING GLAUCOMA
FILTRATION SURGERY
D.S. Grewal, M. Goodkin, D. Greenfield
Bascom Palmer Eye Institute, PALM BEACH GARDENS,
USA
Purpose: Hypotony maculopathy, an important cause of
visual loss following glaucoma filtration surgery, may be difficult to detect on fundus examination if the changes are
subtle. This study describes the clinical findings of hypotony
maculopathy using three dimensional (3D) topography maps
reconstructed from spectral domain optical coherence tomography (SD-OCT) imaging, and compare SD-OCT with time
domain OCT (TD-OCT) for hypotony maculopathy diagnosis.
Design: Observational non-comparative case series.
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Participants: Six patients with hypotony maculopathy following trabeculectomy with mitomycin C.
Methods: Patients underwent complete ophthalmic examination including slit lamp biomicroscopy, dilated stereoscopic
examination, gonioscopy, Goldmann applanation tonometry,
and photography of the fundus and optic disc. Hypotony
maculopathy was defined as intraocular pressure (IOP) ≤ 7
mmHg on two consecutive post-operative visits associated
with chorio-retinal folds within the macular region. Patients
underwent consecutive imaging with TD-OCT (Stratus OCT)
and SD-OCT using three high-resolution instruments: Topcon
3D OCT (1000,Topcon, Tokyo, Japan); RTVue (Optovue,
California, USA); and Cirrus HD-OCT (4000,Carl Zeiss Meditec, California, USA).
Main outcome measures: Comparison of 3D surface maps
obtained using SD-OCT to linear scans obtained using TDOCT.
Results: Mean patient age was 63.17 ± 8.84 years, mean
spherical equivalent was -1.79 ± 1.91 diopters, and mean
IOP was 4 ± 1.67 mmHg. In 5 of 6 (83.3%) cases, linear TDOCT scans in the horizontal axis did not detect retinal or
subretinal folds consistent with hypotony maculopathy. Two
of 6 eyes (33.3%) had minimally detectable folds with TDOCT imaging in the vertical axis. 4 eyes did not show folds
in either axis on TD-OCT. 3D topographic maps using SDOCT demonstrated advanced retinal and subretinal folds
throughout the macular region in all 6 patients. All eyes (4
cases) with no topographically detectable folds using SDOCT within the foveal avascular zone had visual acuity of
20/25 or better. Two eyes with obvious contour disruption
within the foveal pit had visual acuity ranging from 20/30 to
20/70.
Conclusions: SD-OCT using 3D surface topography mapping provides greater sensitivity for hypotony maculopathy
diagnosis and monitoring as compared with TD-OCT. Disruption of the foveal pit as detected using SD-OCT is associated
with reduced visual acuity.
References:
1. Gass JDM. Hypotony Maculopathy. In: Bellows JG (ed.).
Contemporary Ophthalmology: Honoring Sir Stewart DukeElder. Baltimore, MD: Williams & Wilkins 1972, pp. 343-66.
2. Costa VP, Arcieri ES. Hypotony maculopathy. Acta Ophthalmol 2007; 85: 586-597. 3. Budenz DL, Schwartz K, Gedde
SJ. Occult Hypotony Maculopathy Diagnosed With Optical
Coherence Tomography. Arch Ophthalmol 2005; 123:
113-114. 4. Pederson J. Ocular hypotony. In: Ritch R, Shields
MB, Krupin T (eds.). The Glaucomas. St. Louis, MO: CV
Mosby 1996, pp. 385-395. 5. Fannin LA, Schiffman JC,
Budenz DL. Risk factors for hypotony maculopathy. Ophthalmology 2003; 110: 1185-1191.
P218 RELATIONSHIP BETWEEN SPECTRAL-DOMAIN
OPTICAL COHERENCE TOMOGRAPHY AND STANDARD
AUTOMATED PERIMETRY
A. Ferreras1, P. Calvo2, B. Abadia2, L.E. Pablo1, P. Fogagnolo3, M. Figus4
1
Miguel Servet University Hospital; University of Zaragoza,
ZARAGOZA, Spain, 2Miguel Servet University Hospital,
ZARAGOZA, Spain, 3Ophthalmology, G.B. Bietti FoundationIRCCS, ROME, Italy, 4Ophthalmology, Department of Neuroscience, University of Pisa, PISA, Italy
Purpose: To determine the relationship between the main

indices of standard automated perimetry (SAP) and the peripapillary retinal nerve fiber layer (RNFL) thickness measured
with spectral-domain optical coherence tomography (OCT).
Design: Cross-sectional study.
Participants: Fifty-five consecutive healthy subjects and 57
consecutive patients with open-angle glaucoma were included
in the study. Only one eye per subject was randomly
selected.
Methods: Participants were divided into two groups (healthy
and glaucomatous subjects) depending on intraocular pressure and optic nerve head morphology evaluated in stereophotographs. SAPs were performed with a Humphrey
perimeter and the 24-2 SITA standard algorithm. All of them
underwent imaging with the Zeiss Cirrus OCT using the optic
disc cube 200x200 scan protocol. Left eye data were converted to a right eye format.
Main outcome measures: The Kolmogorov Smirnov test
was applied to check that the data were normally distributed.
Pearson correlations were calculated between SAP indices
(mean deviation, pattern standard deviation, and visual field
index) and OCT parameters.
Results: The average visual field mean deviation was -5.75
dB in glaucoma patients. Mild to moderate correlations were
observed between SAP indices and most OCT parameters.
The strongest correlations were found between the RNFL
thickness in the vertical axis (superior and inferior pole) and
mean deviation and pattern standard deviation of SAP. In
glaucoma patients, inferior quadrant thickness (0.474) and 6
o’clock segment thickness (0.466) had the strongest correlations with mean deviation of SAP. The healthy group showed
milder correlations than the glaucomatous group.
Conclusions: RNFL thickness measured with spectraldomain OCT had moderate correlations with SAP indices in
glaucoma patients. These results may help to understand the
relationship between structural and functional changes in
open-angle glaucoma.
References:
1. Garway-Heath DF, Poinoosawmy D, Fitzke FW, Hitchings
RA. Mapping the visual field to the optic disc in normal tension glaucoma eyes. Ophthalmology 2000; 107: 1809-1815.
2. Harwerth RS, Carter-Dawson L, Smith EL III, et al. Neural
losses correlated with visual losses in clinical perimetry.
Invest Ophthalmol Vis Sci 2004; 45: 3152-3160. 3. Wojtkowski M, Srinivasan V, Fujimoto JG, et al. Three-dimensional retinal imaging with high-speed ultrahigh-resolution
optical coherence tomography. Ophthalmology 2005; 112:
1734-1746. 4. Harwerth RS, Quigley HA. Visual field defects
and retinal ganglion cell losses in patients with glaucoma.
Arch Ophthalmol 2006; 124: 853-859. 5. Sihota R, Sony P,
Gupta V, et al. Diagnostic capability of optical coherence
tomography in evaluating the degree of glaucomatous retinal
nerve fiber damage. Invest Ophthalmol Vis Sci 2006; 47:
2006-2010. 6. Drexler W. Cellular and functional optical
coherence tomography of the human retina: the Cogan lecture. Invest Ophthalmol Vis Sci 2007; 48: 5339-5351. 7. Hood
DC, Anderson SC, Wall M, Kardon RH. Structure versus function in glaucoma: an application of a linear model. Invest
Ophthalmol Vis Sci 2007; 48: 3662-3668. 8. Hood DC, Kardon RH. A framework for comparing structural and functional
measures of glaucomatous damage. Prog Retin Eye Res
2007; 26: 688-710. 9. Ferreras A, Pablo LE, Garway-Heath
DF, Fogagnolo P, Garca-Feijo J. Mapping standard automated perimetry to the peripapillary retinal nerve fiber layer
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in glaucoma. Invest Ophthalmol Vis Sci 2008; 49: 30183025.
Supported in part by the Instituto de Salud Carlos III grant
PI080976.
P219 AGREEMENT BETWEEN CIRRUS AND STATUS
OCT AND RETINAL NERVE FIBER LAYER PHOTOGRAPHY IN EYES WITH LOCALIZED RETINAL NERVE FIBER
LAYER DEFECT
E.J. Lee, T.W. Kim
Seoul National University Bundang Hospital, SEOUL, SouthKorea
Purpose: To investigate the agreement between Cirrus and
Stratus OCT and retinal nerve fiber layer (RNFL) photography in eyes with early RNFL defects visualized in RNFL photography.
Design: Observational case series.
Participants: Thirty six patients with at least one localized
RNFL defect less than 20 degree width as shown by the redfree fundus photography.
Methods: Patients were scanned with the Cirrus and Stratus
OCT. In the Cirrus OCT Deviation from normal map (deviation
map), a defect was identified when the yellow or red color
pixels constituted an image of a RNFL bundle defect (i.e.,
radiating from the optic nerve head in an arcuate or wedge
shape). In the clock hour diagrams of the Cirrus and Stratus
OCT, a defect was identified when the measured thickness
of the individual clock hour was abnormal at the 5% level.
Clock hour locations of RNFL defects shown in the red-free
photography and Cirrus OCT deviation map were determined
using a clock face circle which was placed around the optic
nerve head. The agreement between the OCTs and red-free
photography was assessed as the number of identical clock
hour sectors in terms of presence or absence of the RNFL
defect by kappa statistics.
Main outcome measure: Kappa value as a measure of
agreement between the Cirrus OCT deviation map and redfree photography, and agreement between circular diagrams
of Cirrus and Stratus OCT and red-free photography.
Results: Cirrus OCT deviation map showed good overall
agreement with red-free photography (k value = 0.66). When
analyzed separately, the agreement was excellent in the nonnasal region (from 6 to 12 clock hour sector, k value = 0.75)
but poor in the nasal region (from 1 to 5 clock hour sector, k
value = -0.11). Of the total of 432 clock hour sectors (36 eyes
x 12 clock hour sectors), Cirrus OCT deviation map determined 32 abnormal clock hour sectors where no corresponding defect was identified in the red-free photography.
Conversely, 11 clock hour sectors where a localized defect
was visible in the photography was determined as normal in
the Cirrus OCT deviation map. The Cirrus and Stratus clock
hour diagram showed moderate agreement with red-free
photography (k value = 0.40 and 0.48, respectively).
Conclusions: Cirrus OCT Deviation from Normal map
showed good overall agreement with red-free photography.
However, the agreement was poor in the nasal regions. The
Cirrus and Stratus clock hour diagram showed less degree
of agreement with red-free photography than the Cirrus OCT
deviation map.
References:
1. Quigley HA, Miller NR, George T. Clinical evaluation of
nerve fiber layer atrophy as an indicator of glaucomatous

optic nerve damage. Arch Ophthalmol 1980; 98: 1564-1571.
2. Zangwill LM, Williams J, Berry CC, et al. A comparison of
optical coherence tomography and retinal nerve fiber layer
photography for detection of nerve fiber layer damage in
glaucoma. Ophthalmology 2000; 107: 1309-1315. 3. Budenz
DL, Michael A, Chang RT, et al. Sensitivity and specificity of
the StratusOCT for perimetric glaucoma. Ophthalmology
2005; 112: 3-9. 4. Jeoung JW, Park KH, Kim TW, et al. Diagnostic ability of optical coherence tomography with a normative database to detect localized retinal nerve fiber layer
defects. Ophthalmology 2005; 112: 2157-2163. 5. Kim TW,
Park UC, Park KH, Kim DM. Ability of Stratus OCT to identify
localized retinal nerve fiber layer defects in patients with normal standard automated perimetry results. Invest Ophthalmol
Vis Sci 2007; 48: 1635-1641.
P220 SENSITIVITY AND SPECIFICITY OF STRATUS OCT
FOR DETECTING DIFFUSE RETINAL NERVE FIBER
LAYER ATROPHY IN PERIMETRIC GLAUCOMA
J.W. Jeoung1, S.H. Kim2, H.J. Park1, K.H. Park1, T.W. Kim3,
D.M. Kim1
1
Seoul National University Hospital, SEOUL, South-Korea,
2
Seoul National University Boramae Hospital, SEOUL, SouthKorea, 3Seoul National University Bundang Hospital, SEOUL,
South-Korea
Purpose: To determine the sensitivity and specificity of Stratus optical coherence tomography (OCT) with its internal
normative database to detect diffuse retinal nerve fiber layer
(RNFL) atrophy in glaucoma subjects with corresponding
visual field defects.
Design: Cross-sectional study.
Participants: Seventy-five glaucoma patients with diffuse
RNFL atrophy and 54 healthy control subjects.
Testing: Fast RNFL scans were performed in one eye of
each patient using the Stratus OCT.
Main outcome measure: Sensitivity and specificity of various OCT RNFL thickness parameters for detecting diffuse
RNFL atrophy.
Results: Using a criterion of abnormal at the < 5% level, the
sensitivity of the Stratus OCT parameters ranged from 73.1%
to 90.8%, and the specificity ranged from 85.2% to 100%.
Using a criterion of abnormal at the < 1% level, the sensitivity of Stratus OCT ranged from 68.1% to 78.2%, and the
specificity ranged from 98.1% to 100%. The maximal sensitivity was obtained with the TSNIT thickness graph that was
abnormal at the < 5% level (sensitivity 90.8% and specificity
85.2%). The sensitivity of Stratus OCT was closely related
to the degree of diffuse RNFL atrophy.
Conclusions: The Stratus OCT with its normative database
can detect diffuse RNFL atrophy with high sensitivity and
specificity. The most sensitive parameter for detecting diffuse
RNFL atrophy was the TSNIT thickness graph abnormal at
the < 5% level.
References:
1. Jeoung JW, Park KH, Kim TW, et al. Diagnostic ability of
optical coherence tomography with a normative database to
detect localized retinal nerve fiber layer defects. Ophthalmology 2005; 112: 2157-2163. 2. Kim TW, Park UC, Park KH,
Kim DM. Ability of Stratus OCT to identify localized retinal
nerve fiber layer defects in patients with normal standard
automated perimetry results. Invest Ophthalmol Vis Sci 2007;
48: 1635-1641. 3. Budenz DL, Michael A, Chang RT, et al.
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Sensitivity and specificity of the StratusOCT for perimetric
glaucoma. Ophthalmology 2005; 112: 3-9. 4. Sihota R, Sony
P, Gupta V, et al. Diagnostic capability of optical coherence
tomography in evaluating the degree of glaucomatous retinal
nerve fiber damage. Invest Ophthalmol Vis Sci 2006; 47:
2006-2010. 5. Medeiros FA, Zangwill LM, Bowd C, Weinreb
RN. Comparison of the GDx VCC scanning laser polarimeter,
HRT II confocal scanning laser ophthalmoscope, and stratus
OCT optical coherence tomograph for the detection of glaucoma. Arch Ophthalmol 2004; 122: 827-837. 6. Paunescu
LA, Schuman JS, Price LL, et al. Reproducibility of nerve fiber
thickness, macular thickness, and optic nerve head measurements using StratusOCT. Invest Ophthalmol Vis Sci 2004;
45: 1716-1724.
P221 REPRODUCIBILITY OF PERIPAPILLARY RETINAL
NERVE FIBER LAYER THICKNESS MEASUREMENTS IN
GLAUCOMATOUS EYES USING SPECTRALIS OPTICAL
COHERENCE TOMOGRAPHY
J.W. Jeoung, D.M. Kim
Seoul National University Hospital, SEOUL, South-Korea
Purpose: To determine the reproducibility of peripapillary
retinal nerve fiber layer (RNFL) thickness measurements in
glaucomatous eyes using a spectral domain optical coherence tomography (OCT) device (Spectralis OCT; Heidelberg
Engineering, Heidelberg, Germany).
Design: Experimental study.
Participants: Twenty-two eyes of 13 open-angle glaucoma
patients were included into this study.
Methods: Peripapillary RNFL thickness was measured using
the standard scan protocol of Spectralis OCT three times at
5-minute intervals to determine intrasession variability. The
same instrument was used by one operator for all scans.
Main outcome measure: Intraclass correlation coefficient
(ICC), coefficient of variation (COV), and test-retest variability.
Results: For global RNFL thickness, ICC was 0.992 and
COV was 1.24%. Test-retest variability defined at the 95%
level for global RNFL thickness was 1.8 microns. For sextants
RNFL thickness, ICCs ranged from 0.975 to 0.997 and COVs
were below 2.0% except for nasal sextant. Test-retest variability defined at the 95% level for sextant RNFL thickness
measurements ranged from 1.7 to 3.1 microns.
Conclusions: Spectralis OCT RNFL thickness measurements in glaucomatous eyes showed excellent reproducibility. This will make it possible to detect small changes in RNFL
thickness with confidence at the follow-up of glaucoma.
References:
1. Menke MN, Dabov S, Knecht P, Sturm V. Reproducibility
of Retinal Thickness Measurements in Healthy Subjects
Using Spectralis Optical Coherence Tomography. Am J Ophthalmol 2008. 2. Budenz DL, Fredette MJ, Feuer WJ, Anderson DR. Reproducibility of peripapillary retinal nerve fiber
thickness measurements with stratus OCT in glaucomatous
eyes. Ophthalmology 2008; 115: 661-666. 3. Menke MN,
Knecht P, Sturm V, et al. Reproducibility of nerve fiber layer
thickness measurements using 3D fourier-domain OCT.
Invest Ophthalmol Vis Sci 2008; 49: 5386-5391. 4. Chen TC,
Cense B, Pierce MC, et al. Spectral domain optical coherence tomography: ultra-high speed, ultra-high resolution
ophthalmic imaging. Arch Ophthalmol 2005; 123: 1715-1720.
5. Blumenthal EZ, Williams JM, Weinreb RN, et al. Reproduc-

ibility of nerve fiber layer thickness measurements by use of
optical coherence tomography. Ophthalmology 2000; 107:
2278-2282.
P222 ESTABLISHING COMPARABILITY BETWEEN TIME
DOMAIN OPTICAL COHERENCE TOMOGRAPHY (TDOCT) AND SPECTRAL DOMAIN OCT (SD-OCT) FOR
RETINAL NERVE FIBER LAYER (RNFL) THICKNESS
MEASUREMENT
J.S. Kim, H. Ishikawa, M.L. Gabriele, G. Wollstein, R.A.
Bilonick, L. Kagemann, J.S. Schuman
University of Pittsburgh School of Medicine, PITTSBURGH,
USA
Purpose: TD-OCT has been commonly used in clinical
practice, producing a large inventory of circular scan data for
retinal nerve fiber layer (RNFL) assessment.1-5 We hypothesize that automated TD-OCT and SD-OCT circle placement
matching can be achieved using OCT image data. The purpose of this study was to establish a mathematical method
and to test its performance in terms of accuracy of the
matched scanning circle location as well as the consistency
of the RNFL thickness measurements.
Design: Cross-sectional.
Participants: Eleven eyes of 11 healthy subjects.
Methods: Nine circumpapillary TD-OCT Circle Scans (Stratus OCT, Carl Zeiss Meditec, Dublin, CA) each set with one
center and eight displaced circles in known distance/directions, and one SD-OCT cube scan (Cirrus HD-OCT, Carl
Zeiss Meditec, Dublin, CA; Optic Disc Cube 200x200x1024)
were obtained. The location of the TD-OCT circle scan was
automatically detected within the SD-OCT volume scan using
a software program of our own design. Mixed effect models
were used for the statistical analysis.
Main outcome measures: Distance of the detected scan
location on the SD-OCT 3D volume from the actual TD-OCT
scan and global and sectoral RNFL thickness measurements
with or without scan location matching.
Results: The difference [95% confidence interval] in scan
circle center location between TD- and SD-OCT was 2.34
[1.24-3.44] pixels (70.20 [37.20-103.20] μm on the retina).
There were significant differences in RNFL thickness measurements when SD-OCT/TD-OCT scan locations were
matched as compared to measurements where scan locations were not matched, except for the 7 o’clock sector.
Conclusions: Our novel method of scan location matching
can bridge between circular scan (TD-OCT) and 3D scan
(SD-OCT) data, providing follow-up comparability between
TD- and SD-OCT RNFL thickness measurements.
References:
1. Huang D, Swanson EA, Lin CP, et al. Optical coherence
tomography. Science 1991; 254: 1178-1181. 2. Stein DM,
Wollstein G, Schuman JS. Imaging in glaucoma. Ophthalmol
Clin North Am 2004; 17: 33-52. 3. Wollstein G, Ishikawa H,
Wang J, et al. Comparison of three optical coherence tomography scanning areas for detection of glaucomatous damage.
Am J Ophthalmol 2005; 139: 39-43. 4. Wojtkowski M, Srinivasan V, Fujimoto JG, et al. Three-dimensional retinal imaging with high-speed ultrahigh-resolution optical coherence
tomography. Ophthalmology 2005; 112: 1734-1746. 5. Drexler W, Fujimoto JG. State-of-the-art retinal optical coherence
tomography. Prog Retin Eye Res 2008; 27: 45-88. 6. Pinheiro
JC, Bates DM. Mixed-effects Models in S and S-PLUS. New
York: Springer 2000.
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P223 RETINAL NERVE FIBER LAYER (RNFL) THICKNESS
MEASUREMENT COMPARABILITY BETWEEN TIME
DOMAIN OPTICAL COHERENCE TOMOGRAPHY (TDOCT) AND SPATIALLY ISOTROPIC AND ANISOTROPIC
SPECTRAL DOMAIN OCT (SD-OCT)
J.S. Kim, H. Ishikawa, P. Sitwala, G. Wollstein, R.A. Bilonick,
L. Kagemann, P. Brennen, J.S. Schuman
University of Pittsburgh School of Medicine, PITTSBURGH,
USA
Purpose: We have developed a novel method to identify
TD-OCT (Stratus OCT; Carl Zeiss Meditec, Inc., Dublin, CA
(CZMI)) scan locations within isotropic (evenly sized and
spaced) 3D SD-OCT volumes. However, commercially available SD-OCT devices have spatially varying scan patterns,
for example, isotropic or anisotropic. The purpose of this
study was to compare the performance of our method on
spatially isotropic and anisotropic SD-OCT volumes.
Design: Cross-sectional.
Participants: Twelve eyes of 12 healthy subjects.
Methods: Each subject had nine circumpapillary TD-OCT
circle scans: one centered on the ONH and eight circles displaced in known distance/directions. In addition, each subject
had 3D SD-OCT ONH cube with Cirrus HD-OCT (spatially
isotropic, 200x200 samplings in 6x6 mm; CZMI), RTVue (spatially anisotropic, 513x101 samplings in 4x4 mm; Optovue,
Fremont, CA), and Spectralis (spatially anisotropic, 512x193
samplings in 6x6 mm; Heidelberg Engineering, Heidelberg,
Germany). The analogous circle location of the TD-OCT was
automatically detected within the SD-OCT volume using software of our own design. Mixed effect models were used for
the analysis.
Main outcome measures: Distance of the detected scan
center location on the SD-OCT 3D volume from the actual
TD-OCT scan center. A subset analysis was performed using
only scans where the entire TD-OCT scanning circle was
within 4x4 mm scanning window (41 scans).
Results: The systematic differences [95% confidence interval] in the center location of the scanned circle between TDOCT and Cirrus, RTVue, and Spectralis were 87.28
[65.04-109.53] μm, 246.87 [207.00-286.74] μm, and 97.58
[71.85-123.31] μm, respectively. The systematic difference
was not statistically significantly different between Cirrus
(isotropic) and Spectralis (anisotropic), but RTVue (anisotropic) showed statistically significantly larger differences in
comparison to both Cirrus and Spectralis. The subset analysis showed similar results.
Conclusions: Our backward comparability technique is
robust enough to bridge between TD-OCT line scan and spatially isotropic and anisotropic SD-OCT volumes.
References:
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Hee MR, Arya AV, et al. Optical coherence tomography: a
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P224 CCT MEASUREMENT AND DECISION MAKING IN
GENERAL OPHTHALMOLOGY CLINIC
P. Varma1, U. Srivatava2, T. Maheshwari2, R. Bose2
1
M.Y.H. Hospital Indore, M.P., India, INDORE, India, 2M.Y.H.
Hospital Indore, M.P., India, INDORE, India
Objective: To describe the distribution of CCT and study
its correlation with glaucoma diagnosis, age, spherical
equivalent, gender, history of ocular surgery, diabetes mellitus
Design: observational non-interventional cross-sectional
study.
Participants and control: Fifty glaucomatous and 50 non
glaucomatous eyes of 50 patients were included.
Intervention-observational non interventional study.
Main outcome measure: Participants received comprehensive ophthalmological evaluation including applanation
tonometry (Goldmann applanation tonometer) and pachymetry (ultrasound pachymeter).
Results: Mean CCT in clinically normal, NTG, POAG, OHT
eyes was 542, 509, 538, 534.5 μm respectively. Association
of CCT and IOP was significant in NTG .No significant relation was found in POAG, ocular hypertensives, patients with
DM, history of ocular surgery, gender. Low values of CCT
was found in high myopes and older age group.
Conclusion: Our study has shown that there is a potential
for patients with POAG who have thin corneas to be given a
misdiagnosis and treated inappropriately for NTG. CCT measurement should be done in all glaucoma patients specially
clinically suspicious cases. CCT helps attribute the risk and
hence patient management decisions.
References:
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6.9.2.1. Clinical examination methods:
Computerized image analysis: Optical
coherence tomography: Anterior
see also P063, P229, P343
P225 THE CHANGE OF ANTERIOR CHAMBER ANGLE
MEASURED WITH ANTERIOR SEGMENT OCT AFTER
LASER IRIDOTOMY OR PHACOEMULSIFICATION IN
PATIENTS WITH NARROW ANGLE AND CATARACT
H.S. Cho, G.H. Han
Suwon Lee’s Eye Clinic, SUWON, South-Korea
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Purpose: To compare the change of anterior chamber angle
using anterior segment OCT (AS-OCT) before and after phacoemulsification or laser iridotomy (LI) in patients with narrow
angle and coexisting cataract.
Design: Prospective, comparative, interventional, clinical
trial.
Participants: Fifty-six eyes from 56 patients with narrow
peripheral anterior chamber angle (van Herick grade I or II)
and cataract were studied.
Methods: Recruited patients were classified into group 1 (LI
alone) or group 2 (phacoemulsification). The anterior chamber angle was imaged with AS-OCT before and on 2 weeks
after phacoemulsification or LI.
Main outcome measure: The angle-opening distance
(AOD500, AOD750), the trabecular-iris space area (TISA500,
TISA750), the angle recession area (ARA500, ARA750),
scleral spur angle at the nasal and temporal angles were
measured with AS-OCT.
Results: Forty-one eyes were classified into group 1, and 15
eyes were classified into group 2. Fifty-one eyes (91.1%)
were primary angle-closure suspect, 5 eyes (8.9%) had primary angle closure/primary angle-closure glaucoma. There
was statistically significant increase in AOD 500, AOD 750,
TISA 500, TISA 750, ARA 500, ARA 750, scleral spur angle
after LI or phacoemulsification in two groups (p < 0.001).
These parameters including scleral spur angle were more
increased nearly threefold in group 2 than in group 1 (p <
0.001). There was statistically significant correlation between
the measurements before and after LI in group 1 (p < 0.001),
but no significant correlation before and after phacoemulsification in group 2.
Conclusions: The anterior chamber angle was significantly
widened after LI or phacoemulsification by parameters of
AS-OCT. Although LI alone or phacoemulsification was effective in widening of anterior chamber angle, phacoemulsification was more effective procedure for patients with narrow
angle and coexisting cataract.
References:
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P226 THE EFFECT OF BRIMONIDINE AND TIMOLOL
FIXED COMBINATION ON ANTERIOR SEGMENT CONFIGURATION
J.M. Kim1, K.H. Park2, T.W. Kim2, H.G. Kim3, C.Y. Kim4, J.W.
Koh5, C.Y. Choi1
1
Kangbuk Samsung Hospital, Sungkyunkwan University

School of Medicine, SEOUL, South-Korea, 2Department of
Ophthalmology, Seoul National University College of Medicine, SEOUL, South-Korea, 3Kim’s Eye Hospital, Konyang
University, SEOUL, South-Korea, 4Yonsei University College
of Medicine, Severence Hospital, SEOUL, South-Korea,
5
Department of Ophthalmology, Chosun University Hospital,
GWANGJU, South-Korea
Purpose: To evaluate the effect of brimonidine and timolol
fixed combination on anterior segment configuration in normal subjects comparing with 2% pilocarpine.
Design: Case-control study.
Participants: Thirty normal subjects without ocular disease
were enrolled in this study.
Methods: Before instillation of eyedrops, pupil size (ORB II
scan, Bausch & Lomb, Rochester, NY), anterior chamber
depth (IOL master, Carl Zeiss Meditec, Dublin, CA) and angle
parameters (Visante OCT, Carl Zeiss, USA) including Angle
opening distance (AOD), Trabecular-iris space area (TISA),
Angle recess area (ARA), Trabecular-iris angle (TIA), angle
to angle distance were measured. One hour after instillation
of fixed combination of brimonidine and timolol in the right
eye and pilocarpine in the left eye, anterior segment parameters were evaluated.
Results: Pupil diameters were significantly decreased after
instillation in both groups, and the amount of decrease was
significantly higher in the pilocarpine group. Anterior chamber
depth showed no significant changes in the fixed combination
group, whereas the pilocarpine group showed significant
decrease with significant different amount of changes
between after pilocarpine instillation. Angle parameters
including AOD500, AOD750, TISA500, TISA750, ARA500,
ARA750 and TIA showed significant increase after instillation
in both groups and relatively greater increase in the fixed
combination group, although changes after instillation were
not significantly different between two groups.
Conclusions: Brimonidine and timolol fixed combination
widened anterior chamber angle after instillation in normal
individuals.
References:
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of thymoxamine on the human pupil. Exp Eye Res 1983; 36:
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tartate: a one month dose response study. Ophthalmology
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NT, et al. A 1-year study of brimonidine twice daily in glaucoma and ocular hypertension. A controlled randomized,
multicenter clinical trial. Chronic Brimonidine study group
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P227 MORPHOLOGICAL ANALYSIS OF AGE-RELATED
IRIDOCORNEAL ANGLE CHANGES IN NORMAL AND
GLAUCOMATOUS CASES USING ANTERIOR SEGMENT
OCT
Y.M. Maruyama, K. Mori, Y. Ikeda, S. Naruse, A. Matsuda,
K. Imai, K. Kimura, S. Kinoshita
Kyoto Prefectural University of Medicine, KYOTO, Japan
Purpose: To analyze the age-related morphological changes
of the iridocorneal angle in normal and glaucomatous cases
using anterior segment optical coherence tomography (ASOCT).
Design: A cross-sectional observational study.
Participants and controls: Eighty five eyes of 85 glaucoma
cases (54 females and 31 males, mean age: 61.2 ± 13.2
years) and 84 eyes of 84 age-matched normal controls (60
females and 24 males, 63.1 ± 12.1 years) were enrolled in
this study.
Methods: Iridocorneal angle structures were measured by
the enhanced high resolution mode, and anterior chamber
depth (ACD) by the enhanced anterior segment mode using
AS-OCT (Visante OCT, software ver. 2.0.1.88; Carl Zeiss
Meditec AG, Jena, Germany). Axial length and refractive
error were measured by an IOL Master (Carl Zeiss Meditec
AG, Jena, Germany) and auto refracto-keratometer
(RKT-7700; Nidek, Gamagori, Japan), respectively. Angle
opening distance at 500 and 750 micrometer apart from
scleral spur (AOD 500, and 750 respectively) and angle
recess area at 500 and 750 micrometer (ARA 500, and 750
respectively), were calculated in the nasal and temporal
lesion on each right eye. When the right eye was not able to
be evaluated, the left eye was then utilized. Cases that produced inadequate quality of images, difficulty in detecting the
scleral spur, or with previous surgical intervention which
affects the angle structure such as cataract surgery or laser
iridotomy were excluded. A new index which represents the
peripheral angle structure was proposed; i.e., peripheral
angle frame index (PAFI), defined as (ARA750 - ARA500) /
ARA 500.
Main outcome measures: Iridocorneal angle structures,
axial length and refractive error between normal and glaucoma cases, nasal and temporal lesion were compared.
Results: The glaucoma cases, which included 20 primary
open-angle glaucoma (POAG) cases, 38 normal tension
glaucoma (NTG), 11 primary angle closure/glaucoma
(PAC/G), 3 ocular hypertension (OHT), 13 secondary glaucoma and other types of glaucoma cases, showed significantly different angle structure between the nasal and
temporal lesion, while normal controls showed no differences. There were significant differences in refractive error
(p < 0.0001), axial length (p = 0.0001), ACD (p = 0.0153),
and temporal and nasal angle structure (p = 0.004 - 0.019)
between the glaucoma and normal cases. Both ACD and
ARA decreased linearly in an age-dependent manner in the
normal group. However, there are large amount of variations
in the glaucoma group, partly resulting from the variations of
refractive errors. The new index, PAFI, stayed in relatively
constant values throughout the entire age distribution both
in normal and glaucoma groups, while outlier values were

taken in the cases with plateau iris configuration or iris root
thickening.
Conclusions: AC-OCT was useful for not only quantitatively
evaluating the age-related changes of peripheral angle structure, but also detecting the abnormality of the iridocorneal
structure.
References:
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P228 ANTERIOR SEGMENT IMAGING IN GLAUCOMA
USING SPECTRAL AND TIME DOMAIN OPTICAL COHERENCE TOMOGRAPHY
C.M. Aquino, M. Singh, J. Tatsios, J. See, P. Chew
National University Hospital, SINGAPORE, Singapore
Objective: Anterior segment imaging is rapidly evolving and
the application of optical coherence tomography (OCT) is a
significant breakthrough in Ophthalmology especially in Glaucoma. This study aims to present and illustrate differences
in the images obtained from spectral domain OCT (SD-OCT)
and time domain anterior segment OCT (TD-ASOCT)
Design: Retrospective comparative case series.
Methods: Four eyes of Asian patients were imaged using
two new systems, SD-OCT (CirrusTM HD-OCT Carl Zeiss
Meditec Inc., Dublin, CA, USA) and TD-ASOCT (VisanteTM
OCT, Carl Zeiss Meditec Inc., Dublin, CA, USA). A special
lens adaptor for anterior segment was attached to SD-OCT
machine with the objective of capturing images of the anterior
eye. Consecutive scans were taken using TD-ASOCT followed by SD-OCT. One subject had open anterior chamber
angle. The second had angle closure characteristics. The
third patient underwent prior glaucoma filtering procedure
and trabeculectomy bleb was imaged after surgery. The
fourth had glaucoma drainage device implanted. Scanning
centered on the sclera-conjunctival tissue cover of the tube
portion of the glaucoma implant.
Results: Spectral domain OCT revealed cross sectional layers of the scanned segment in greater detail due to higher
axial resolution (5 μm) but with limited depth of tissue penetration at 2 mm. Time domain ASOCT, on the other hand
allowed deeper tissue penetration at 6mm but axial resolution
was between 10-20 μm. In the anterior chamber angle scans
from SDOCT, the Schlemm’s canal outline was visible along
with the trabecular meshwork in a triangular configuration but
structure imaged was restricted to a depth of 2 mm and width
of 7.2 mm. Time domain ASOCT provided a full image of the
anterior chamber (AC), showing depth, iris profile, angle walliris & iris-anterior lens interfaces although ultrastructural
definition was reduced. In trabeculectomy bleb, SDOCT
imaging showed bleb wall thickening and discrete hyporeflective spaces while bleb cavity, scleral flap, scleral surface and
ostium were seen and better appreciated using time domain
ASOCT. In the scans over the tube of glaucoma drainage
implant, tissue layers above the tube were well delineated in
SDOCT but not in time domain ASOCT. The entire path of
the tube and its position in the anterior chamber were visualized in a single scan frame only with the time domain
ASOCT.
Conclusion: Spectral domain and time domain optical coher-

161

book_Abstracts.indb 161

12-6-2009 16:17:30

ence tomography applied in the anterior segment for glaucoma imaging were both useful tools. Each system provided
information helpful in glaucoma diagnosis and surgical treatment assessment.
References:
1. Mumcuoglu T, Wollstein G, Schuman JS et al. Improved
visualization of glaucomatous retinal damage using highspeed ultrahigh-resolution optical coherence tomography.
Ophthalmology 2008; 115: 782-789. 2. Asrani S, Sarunic M,
Santiago C, Izatt J. Detailed visualization of the anterior segment using fourier-domain optical coherence tomography.
Arch Ophthalmol 2008; 126: 765-771. 3. Sarodia U, Sharkawi
E, Hau S, Barton K. Visualization of aqueous shunt position
and patency using anterior segment optical coherence
tomography. Am J Ophthalmol 2007; 143: 1054-1056. 4.
Nolan W. Anterior segment imaging: identifying the landmarks. Br J Ophthalmol 2008; 92: 1575-1576. 5. Au L, Fenerty C. The use of anterior segment optical coherence
tomography in glaucoma drainage implant surgery. Ophthalmic Surg Lasers Imaging 2008; 39: 164-166.
P229 ASSESSMENT OF NARROW ANGLES BY GONIOSCOPY, VAN HERICK TECHNIQUE AND ANTERIOR SEGMENT OPTICAL COHERENCE TOMOGRAPHY
(AS-OCT)
K.R. Sung1, S.B. Park2, M.S. Kook1
1
Asan Medical Center, University of Ulsan, College of Medicine, SEOUL, South-Korea, 2Asan medical center, University
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Purpose: To evaluate narrow angles using gonioscopy, Van
Herick technique and anterior segment optical coherence
tomography (AS-OCT).
Design: Cross-sectional study.
Participants: Ninety three eyes of 93 primary angle closure
(PAC) and primary angle closure suspect (PACS) subjects.
Methods: PAC and PACS subjects diagnosed by gonioscopy
underwent Van Herick technique evaluation and AS-OCT
imaging. Angle closure was defined by each two method
when peripheral anterior chamber depth (ACD) was less than
one fourth of the corneal thickness (Van Herick technique)
and when the contact between peripheral iris and angle wall
anterior to scleral spur was confirmed by AS-OCT imaging.
Angles in nasal and temporal quadrants were incorporated
for analysis.
Main outcome measure: Agreements of these three techniques were estimated. Areas under receiver operating characteristic curves (AUCs) of angerior chamber angle
parameters (AOD500, 750, ARA 500, 750, TISA 500, 750,
ACD) for detection of angle closure determined by AS-OCT
among eyes with PAC or PACS were also evaluated.
Results: The agreement between gonioscopy and Van
Herick technique was excellent (kappa = 0.795 (temporal),
0.822 (nasal)). However, AS-OCT revealed a poor agreement
with both Van Herick technique and gonioscopy (gonioscopy
vs AS-OCT; kappa = 0.111 (temporal), 0.110 (nasal), Van
Herick vs AS-OCT (kappa = 0.164 (temporal), 0.154 (nasal)).
Among the AUCs of AS-OCT parameters for detection of
angle closure, TISA500 showed the highest values (temporal:
0.943, nasal 0.921) and ACD showed the lowest values (temporal: 0.704, nasal 0.629).
Conclusions: Assessment of narrow angles by gonioscopy
and Van Herick technique showed good agreement, while

both measurements revealed poor agreement with AS-OCT.
TISA500 showed the highest diagnostic capabilities for
detection of angle closure among various AS-OCT parameters.
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P230 DISTRIBUTION OF ANTERIOR CHAMBER BIOMETRY MEASURED BY ANTERIOR SEGMENT OPTICAL
COHERENCE TOMOGRAPHY IN ADULT CHINESE
M. He, D. Wang, Y. Zeng, Y. Jiang, J. Zhang, W. Huang
Zhongshan Ophthalmic Center, GUANGZHOU, China
Purpose: To describe the distribution of anterior chamber
biometric characteristics in adult Chinese using anterior segment optical coherence tomography (ASOCT).
Design: Cross-sectional study.
Participants: Random clustering sampling was used to identify adults aged 35 years and over in Huang Hua Street Block,
Guangzhou. A total of 840 adults aged 35 years and older
were randomly selected from this cohort for ASOCT examination.
Methods: ASOCT was used to collect one horizontal scan
and the images were analyzed using custom software.
Main outcome measures: Angle opening distance at the
location 500 microns anterior to scleral spur (AOD500), iris
thickness at 750 microns from the scleral spur (IT750), iris
curvature (IC), anterior chamber depth (ACD), anterior chamber width (ACW, scleral spur to scleral spur distance).
Results: The AOD500, IT750, IC, ACD and ACW were 0.339
± 0.198 mm, 0.454 ± 0.072 mm, 0.211 ± 0.147 mm, 2.737 ±
0.372 mm and 11.58 ± 0.41 mm, respectively. In multiple
regression model, older adults tended to have narrower
angles, shallower anterior chambers and more convex irides.
The associations of ACD and ACW with age were linear but
this was not the case for the AOD and iris curvature. Iris
thickness did not change with age. Females had narrower
angles, shallower anterior chambers, and thinner and more
convex irides.
Conclusions: This study, for the first time, systematically
documents the distribution of anterior chamber parameters
in adult Chinese. Narrow angles are more commonly seen in
older and female adults.
References:
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P231 COMPARISON OF ANTERIOR CHAMBER DEPTH
MEASUREMENTS USING ANTERIOR SEGMENT OPTICAL COHERENCE TOMOGRAPHY AND MODIFIED SMITH
METHOD
S. Ghosh, S. Chatterjee, M. Birch, N. Ray-Chaudhuri
Royal Victoria Infirmary, NEWCASTLE-UPON-TYNE, UK

P232 PROSPECTIVE COMPARISON OF ULTRASOUND
BIOMICROSCOPY AND ANTERIOR SEGMENT OPTICAL
COHERENCE TOMOGRAPHY FOR EVALUATION OF
ANTERIOR CHAMBER DIMENSIONS IN EUROPEAN
EYES WITH PRIMARY ANGLE CLOSURE
K. Mansouri, T. Shaarawy
Glaucoma Sector, GENEVA, Switzerland

Purpose: To compare anterior chamber depth measurement
by two non contact methods using the modified Smith clinical
method and Visante anterior segment optical coherence
tomography (AS-OCT).
Methods: Prospective, observational pilot study of 34 new
patients attending the glaucoma clinic in a tertiary referral
centre. Both eyes of each patient were included in the study.
One trained investigator measured the anterior chamber
depth of all the patients using the modified Redmond Smith
(RS) clinical method. A separate trained investigator measured the anterior chamber depth using the AS-OCT.
Result: Sixty-eight eyes were examined of which there were
21 male and 13 female patients. Mean (Standard Deviation
{SD}) age was 62.9 years (12.09). Mean (SD) anterior chamber depth was 3.06 (0.735) using the RS method, and 3.007
(0.513) with AS-OCT. Mean difference of anterior chamber
depth measurement by AS-OCT vs RS method was -0.05735
(SD 0.511). 95% confidence interval of the mean difference
was -0.182 to 0.063. The difference of measurement of the
anterior depth by the two methods was not statistically significant (p = 0.337).
Conclusion: Modified Smith method of measurement of the
anterior chamber depth was comparable with the measurement done by the AS-OCT. This simple clinical method can
be applied in clinic setting by ophthalmologist, nurses and
optometrist to assess the anterior chamber depth and can
be used as a safe guide to screen shallow anterior chambers.
References:
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Purpose: To compare the accuracy in measurement of the
anterior chamber angle by anterior segment optical coherence tomography (AS-OCT) and ultrasound biomicroscopy
(UBM) in European patients with suspected primary angle
closure (PACS), primary angle closure (PAC) or primary
angle closure glaucoma (PACG)
Design: Cross-sectional study.
Methods: Fifty-five eyes of 33 consecutive patients presenting with PACS, PAC, or PACG were examined with AS-OCT,
followed by UBM. The trabecular-iris angle (TIA) was measured in all four quadrants. The angle-opening distance
(AOD) was measured at 500 μm from the scleral spur. The
Bland-Altman method was used for assessing agreement
between the two methods.
Results: The mean (± SD) superior TIA was 19.3 ± 15.8° in
AS-OCT and 15.7 ± 15.0° in UBM (p = 0.50) and inferior TIA
was 17.9 ± 12.9° (AS-OCT) and 16.7 ± 14.1° (UBM) (p =
0.717). The superior AOD500 was 0.17 ± 0.16 mm in UBM
and 0.21 ± 0.16 mm in AS-OCT (p = 0.06) Bland-Altman
analysis showed a mean SD of ± 9.4° for superior and inferior
TIA and a mean SD of ± 0.10 mm for the superior and inferior
AOD500.
Conclusions: This comparative study demonstrates that ASOCT measurements are significantly correlated with UBM
measurements but show poor agreement with each other.
We do not believe that the AS-OCT can replace UBM for the
quantitative assessment of the anterior chamber angle.
References:
1. Ishikawa H. Anterior segment imaging for glaucoma: OCT
or UBM? Br J Ophthalmol 2007; 91: 1420-1421. 2. Nolan WP,
See JL, Chew PT, Friedman DS, Smith SD, Radhakrishnan
S, Zheng C, Foster PJ, Aung T. Detection of primary angle
closure using anterior segment optical coherence tomography in Asian eyes. Ophthalmology 2007; 114: 33-39. 3. Radhakrishnan S, Rollins AM, Roth JE, Yazdanfar S, Westphal
V, Bardenstein DS, Izatt JA. Real-time optical coherence
tomography of the anterior segment at 1310 nm. Arch Ophthalmol 2001; 119: 1179-1185. 4. Radhakrishnan S, Goldsmith J, Huang D, Westphal V, Dueker DK, Rollins AM, Izatt
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JA, Smith SD. Comparison of optical coherence tomography
and ultrasound biomicroscopy for detection of narrow anterior
chamber angles. Arch Ophthalmol 2005; 123: 1053-1059. 5.
Dada T, Sihota R, Gadia R, Aggarwal A, Mandal S, Gupta V.
Comparison of anterior segment optical coherence tomography and ultrasound biomicroscopy for assessment of the
anterior segment. J Cataract Refract Surg 2007; 33: 837-840.
6. Foster PJ, Aung T, Nolan WP, Machin D, Baasanhu J,
Khaw PT, Alsbirk PH, Lee PS, Seah SK, Johnson GJ. Defining ‘occludable’ angles in population surveys: drainage angle
width, peripheral anterior synechiae, and glaucomatous optic
neuropathy in east Asian people. Br J Ophthalmol 2004; 88:
486-490.
P233 STUDY OF VARIOUS ANGLE PARAMETERS AS
MEASURED ON ANTERIOR SEGMENT OPTICAL COHERENCE TOMOGRAPHY BEFORE AND AFTER LASER
PERIPHERAL IRIDOTOMY (LPI) IN CASES OF PRIMARY
ANGLE-CLOSURE GLAUCOMA (PACG)
A. Sinha1, A. Agrawal1, A. Jhinja1, V. Agrawal1, V. Agrawal2
1
Dr. Virendra Laser, Phaco Surgery Centre, JAIPUR, India,
2
Sankara Nethralaya, CHENNAI, India
Objective: To evaluate changes in angle parameters in
cases with angle closure on Visante following LPI.
Design: Observational case series.
Participants: Twenty-two eyes of 11 patients (8 with subacute and 3 resolved acute PACG) were recruited.
Materials and Methods: All patients underwent detailed
ophthalmological evaluation including anterior segment OCT
and gonioscopy. After obtaining the informed consent all
patients underwent LPI for Subacute PACG (16 eyes),
resolved acute PACG (3 eyes) and their fellow eyes (3 eyes).
Enhanced anterior segment single images were taken before
and 1 week after the LPI on VisanteTM. Images were measured using custom software to determine angle opening
distance (AOD) at 500 μm and 750 μm, trabecular-iris space
area (TISA) at 500 μm and 750m from scleral spur and
Scleral spur angle at 180°, 0°, 270° and 90°.
Main outcome measures: Quantify the change in angle
parameters following LPI.
Results: Mean age in study was 53.09 ± 10.66 (range 39 to
71); there were 5 males and 6 females. All parameters
showed marked increase in all meridians following LPI in all
cases. The results can be found in the Table (n = 22) in the
poster.
Conclusion: Anterior segment OCT (VisanteTM) is a non
contact method to reliably document opening of angle structures following LPI in cases of PACG.
References:
1. Sihota R, Agarwal HC. Profile of the subtypes of angle
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J Ophthalmol 1998; 46: 25-29. 2. Radhakrishnan S, See J,
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Aung T, Chew PTK. Reproducibility of Anterior Chamber
Angle Measurements Obtained with Anterior Segment Optical Coherence Tomography. Invest Ophthalmol Vis Sci 2007;
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Gonioscopy. Ind J Ophthalmol 1998: 46: 255-261. 4.
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Imaging the Anterior Chamber Following Laser Peripheral
Iridotomy. Am J Ophthalmol 2007; 143: 877-879. 5. See JLS,
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study. Br J Ophthalmol 2007; 91: 1485-1489. 6. Sakata LM,
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P234 ANTERIOR CHAMBER ANGLE CHANGES AFTER
APPLICATION OF SELECTIVE ALPHA-1 RECEPTOR
AGONIST EYE DROPS
N. Yamamoto1, T. Naito1, K. Matsushita1, H. Otsuki1, S. Mizoue2, K. Yoshikawa3
1
Okayama University, OKAYAMA, Japan, 2Ehime University,
MATSUYAMA, Japan, 3Yoshikawa Eye Clinic, MACHIDA,
Japan
Purpose: To investigate anterior chamber angle changes
after application of selective alpha-1 receptor agonist eye
drops in normal subjects.
Design: Cross-sectional study.
Participants: Twelve normal volunteers without ophthalmic
symptoms whose spherical equivalent was +0.5 - -7.0
diopters, and whose angle was determined to be Shaffer
grade IV by a Goldmann-type one-mirror gonioscope.
Methods: Anterior segment optical coherence tomography
(SS-1000: TOMEY corporation) was used for anterior chamber angle imaging. Each eye was imaged under room light
(light intensity = 250 lux), and then imaged in the dark after
allowing the eyes to adjust to darkness for 30 seconds. The
same procedure was performed 20, 40, 60, and 120 minutes
after phenylephrine hydrochloride eye drops were administered.
Main outcome measure: The pupil diameter, angle opening
distance (AOD) 500, T-I angle (TIA), and trabecular iris space
area (TISA) 500 of the temporal, nasal, superior, and inferior
angles.
Results: Twelve randomly selected eyes in 12 persons (6
male and 6 female, mean age ± standard deviation was 35.4
± 6.0) were analyzed by a single observer. After eye drop
application, the vertical/ horizontal ratio of pupil diameter
became more than 1.02 in 9 of 12 eyes (75.0%). The anterior
chamber angle showed gradual narrowing in 10 of 12 eyes
(83.3%). Under the light condition, sixty minutes after phenylephrine hydrochloride was applied, the AOD, TIA, and
TISA were significantly smaller than before the application of
eye drops (AOD: temporal p = 0.0032, nasal p = 0.0183,
superior p = 0.0342, inferior p = 0.0005, TIA: nasal p =
0.0099, inferior p = 0.0022, TISA: temporal p = 0.0085, nasal:
p = 0.0155, superior p < 0.0001, inferior p < 0.0001)(paired
t-test).
Conclusions: After administering a selective alpha-1 receptor agonist, the vertical pupil diameter became larger than
the horizontal diameter, and the anterior chamber angle
showed narrowing. Anterior segment OCT could precisely
detect small changes in the anterior chamber angle caused
by phenylephrine hydrochloride eye drops.
References:
1. Thompson HS. The Pupil. Adler’s physiology of the eye.
9th ed. pp. 412-441. 2. Pavlin CJ, et al. Ultrasound biomicroscopy of anterior segment structures in normal and glaucoma-
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P235 ANTERIOR CHAMBER ANGLE BIOMETRY APPLYING WITH ANTERIOR SEGMENT OPTICAL COHERENCE
TOMOGRAPHY
T. Naito1, N. Yamamoto1, K. Matsushita1, H. Otsuki1, S. Mizoue2, K. Yoshikawa3
1
Okayama University, OKAYAMA, Japan, 2Ehime University,
MATSUYAMA, Japan, 3Yoshikawa Eye Clinic, MACHIDA,
Japan
Purpose: To measure the angle between the iris surface and
inner corneoscleral wall in the sitting position in normal
eyes.
Design: Cross-sectional study.
Participants: Twenty three normal volunteers with no apparent ocular disorders but with spherical equivalents of +0.5 to
-7.5 diopters, axial length of > 23 mm and a Shaffer grade IV
angle measured using a Goldmann-type one-mirror gonioscope.
Methods: Angle imaging was performed with an anterior segment optical coherence tomograph (SL-OCT: Heidelberg
Engineering). Each eye was imaged horizontally and vertically under room light (light intensity = 250 lux), and then
assessment was repeated in the same manner after the eyes
were allowed to adjust to darkness for 30 seconds. Angle
parameters were measured in one eye selected at random
by another independent masked observer. Parameters were
compared using paired t-tests with the Bonferroni correction.
Main outcome measures: The anterior chamber angle
(ACA), the angle opening distance (AOD) 500, and the trabecular iris space area (TISA) 500 of the temporal, nasal,
superior, and inferior angles.
Results: Twenty three eyes in 23 persons comprised of 9
males and 14 females aged 32.0 ± 5.1 were analyzed for this
study. Superior angle parameters were smaller than temporal parameters in both the dark and light conditions (AOD500:
p = 0.0030, p = 0.0006, TISA500: p = 0.0019, p = 0.0012,
ACA: p = 0.0036, p < 0.0001 in the dark and light conditions
respectively). In the light condition, the ACA of the superior
angle was significantly smaller than the ACAs of the other
angles (temporal: p < 0.0001, nasal: p = 0.0186, inferior: p <
0.0001).
Conclusions: The anterior segment optical coherence tomograph is believed to provide more precise information for the
analysis of the anterior chamber angle as compared to the
conventional gonioscopic approach. In addition, while the
conventional gonioscope can only be used in light conditions,
the anterior segment optical coherence tomograph can be
used in both dark and light conditions.
References:
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P236 ANALYSIS OF LIGHT-DARK CHANGES IN IRIS
THICKNESS AND ANTERIOR CHAMBER ANGLE WIDTH
IN EYES WITH OCCLUDABLE ANGLES
F. Hirose1, M. Hangai2, Y. Kurimoto1, N. Yoshimura2
1
Kobe City Medical Center General Hospital, KOBE, Japan,
2
Kyoto University Graduate School of Medicine, KYOTO,
Japan
Purpose: To investigate light-dark changes in iris thickness
and anterior chamber angle width in eyes with occludable
angles.
Design: Cross-sectional study.
Participants: Fifty-nine eyes of 34 Japanese patients with
primary angle closure suspects, primary angle closure, or
primary angle-closure glaucoma.
Methods: The iris thickness (ID), angle opening distance 500
(AOD500), and trabecular-iris space area 500 (TISA500)
were determined by anterior segment optical coherence
tomography (AS-OCT) in each quadrant (superior, inferior,
temporal, and nasal) under light and dark conditions. The
angle closure was confirmed with AS-OCT and classified into
two patterns: type B, in which the closure starts from the
bottom of the angle, and type S, in which the closure starts
in the vicinity of Schwalbe’s line.
Main outcome measure: The ID, AOD500, TISA500, and
the prevalence and the pattern of angle closure.
Results: The ID, AOD500, and TISA500 measured in the
light were 0.295 ± 0.046 mm, 0.132 ± 0.044 mm, and 0.057
± 0.020 mm, respectively. The ID, AOD500, and TISA500
measured in the dark were 0.359 ± 0.048 mm, 0.087 ± 0.047
mm, and 0.039 ± 0.020 mm, respectively. The ID in the dark
was significantly greater than that in the light, and the
AOD500 and TISA500 in the dark were significantly smaller
than those in the light. Significant negative correlations were
found between the ID difference (ID (light) – ID (dark)) and
the AOD500 difference (AOD500 (light) - AOD500 (dark))
(r = -0.494, p < 0.001), and between the ID difference and
TISA500 difference (TISA500 (light) - TISA500 (dark))
(r = -0.300, p < 0.05). The prevalence of angle closure was
greater inferiorly and superiorly than temporally and nasally.
The type B closure was more frequently detected than the
type S under both light and dark conditions.
Conclusion: A significant negative correlation was found
between the difference of the iris thickness and that of the
angle width measured under light and dark conditions. The
present results suggested that the topology of the iris root
was related to the mechanism of the primary angle closure.
References:
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P237 ANTERIOR CHAMBER ANGLE CHANGES IN PRIMARY ACUTE ANGLE-CLOSURE GLAUCOMA AFTER
LASER EVALUATED BY IMAGES FROM STRATUS
OCT3
W.J. Dai, D.C. Liu, J.J. Bian
Xuanwu Hospital,Capital Medical University, BEIJING,
China
Objectives: Images of acute primary angle-closure glaucoma were acquired by OCT3 before and after laser treatment to evaluate the angle configuration and result of laser
management.
Design: Retrospective study.
Participants: Twenty-one eyes of 21 cases of first attack of
acute angle-closure glaucoma within 72 hours were included.
The average attack intraocular pressure was 59.46 ± 16.79
mmHg.
Main outcome measure: Iridoplasty was performed within
2-24 hours while iridectomy was finished in one week after
that. Images of anterior chamber angle were obtained by
OCT3 to evaluate the angle configuration on attack and after
laser treatment.
Results: Anterior chamber angle widened from 10.38 ± 4.27
degree on attack to 28.16 ± 9.77 degree after laser (P < 0.01).
OCT3 could clearly show angle changes at real time. IOP
reduced to 38.24 ± 9.67 mmHg after initial medications.
Apparent IOP reducing happened after iridoplasty as well as
iridotomy to 22.38 ± 4.55 mmHg (P < 0.01).
Conclusions: Compared with traditional angle examination,
OCT3 was an economic, convenient and accurate method
to evaluate angle configuration glaucoma. Images could be
acquired clearly at different period of acute angle-closure
glaucoma.
References:
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P238 ASSESSMENT OF ANTERIOR CHAMBER CHANGES
AFTER LASER PERIPHERAL IRIDOTOMY USING ANTERIOR SEGMENT OPTICAL COHERENCE TOMOGRAPHY
J.C. Teichman1, R. Lee2, A. Butler3, T.B. Klein2, I.I.K. Ahmed2
1
McMaster University, THORNHILL, Canada, 2University of
Toronto, TORONTO, Canada, 3University of British Columbia, VANCOUVER, Canada
Purpose: To compare the anatomical changes that occur in
the anterior chamber after laser peripheral iridotomy (LPI)
using anterior segment optical coherence tomography (ASOCT).
Design: Prospective case series.
Participants: Consecutive patients from a tertiary care glaucoma practice.
Methods: Using AS-OCT, we imaged 74 patients with closed
or occludable angles as determined clinically, before and after
LPI. We obtained low resolution scans of the horizontal and
vertical meridians, as well as high resolution scans of all four
quadrants.
Main outcome measures: Data measures included anterior
chamber depth (ACD), lens rise to anterior chamber ratio (LR:
AC), iris convexity (IC), angle opening distance at 500 microns
(AOD500), trabecular iris angle (TIA), and iris thickness at
1000 microns (IT1000).
Results: Preoperatively, the mean IC was 307 μm, which
decreased to 150um after LPI (p < 0.0001). Mean AOD500
and TIA increased from 84 μm and 9.1° preoperatively to
139μm and 15.0° postoperatively, respectively (p < 0.0001, p
< 0.0001). We found that the patients could be divided into two
groups, those whose angles improved significantly and those
whose did not, defined as a change in TIA of less than or equal
to 4°. There were 37 patients who improved and 37 who did
not. Preoperatively, there was not a significant difference
between the groups in ACD (p = 0.96), AOD500 (p = 0.59),
TIA (p = 0.31), or IT1000 (p = 0.49). There was a significant
difference in IC (p < 0.05) and LR: AC (p < 0.0001). In the
group whose angles did not change significantly, the only significant change postoperatvely was in IC (290μm to 167μm, p
< 0.0001). In the group who had a significant change in TIA,
there was also a significant change in ACD (2.21 mm to 2.25
mm, p < 0.05), IC (324 μm to 132 μm, p < 0.0001), AOD500
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(79 μm to 189 μm, p < 0.0001), and TIA (7.8° to 19.3°, p <
0.0001). Between the two groups postoperatively, there was
a significant difference in IC (p < 0.05), AOD500 (p < 0.0001),
and TIA (p < 0.001).
Conclusions: AS-OCT was helpful in determining objective
measurements before and after LPI. In the group of patients
where TIA increased significantly, so did AOD500 and there
was a significant decrease in IC. In patients that did not have
a significant increase in TIA, there was also a lack of significant
change in AOD500. They did show a significant change in IC.
This may demonstrate that their narrow angles are likely due
to a combination of pupillary block and plateau iris syndrome.
Once the pupillary block is resolved via LPI, the angle remains
narrow due to the plateau iris mechanism.
References:
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quantification of the change in anterior chamber angle following laser peripheral iridotomy in early chronic primary
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P239 ANTERIOR SEGMENT OPTICAL COHERENCE
TOMOGRAPHY AS A METHOD TO DETECT OCCLUDABLE ANGLES AND CORRELATION WITH GONIOSCOPY
J.C. Teichman1, R. Lee2, C.J. Pavlin2, I.I.K. Ahmed2
1
McMaster University, THORNHILL, Canada, 2University of
Toronto, TORONTO, Canada
Purpose: To correlate the objective measurements acquired
using anterior segment optical coherence tomography to
clinical gonioscopy and determine the ability to detect occludable angles.
Design: Prospective case series.
Participants: Consecutive patients from a tertiary care glaucoma practice.
Methods: Patients were evaluated by gonioscopy performed
by one glaucoma specialist. Patients were subsequently
imaged using AS-OCT. We obtained low resolution scans of
the horizontal and vertical meridians, as well as high resolution scans of all four quadrants.
Main outcome measures: Data measures included angle
opening distance at 500 microns (AOD500), and trabecular
iris angle (TIA).
Results: Sixty-eight angles of 68 patients were included in
the study. Clinical gonioscopy found 18 patients to have a
Shaffer grade 4 angle, 15 patients with a grade 3 angle, 15
patients with a grade 2 angle, 11 patients with a grade 1
angle, and 9 patients with a grade 0 angle. Mean TIA and
AOD500 were 42 ± 11 (25-59) and 485 ± 193 (240-880) in
patients with a grade 4 angle, 27 ± 9 (14-46) and 283 ± 123
(121-552) in grade 3 angles, 14 ± 4 (8-22) and 126 ± 45
(74-257) in grade 2 angles, 9 ± 8 (0-20) and 98 ± 95 (0-248)
in grade 1 angles, and 7 ± 7 (0-19) and 70 ± 80 (0-211) in
grade 0 angles. Using a TIA of less than 22 degrees, AS-OCT

has the ability to detect occludable angles with a sensitivity
of 100% and a specificity of 88%. When using an AOD of
214 μm, AS-OCT detects occludable angles with a sensitivity of 94% and a specificity of 89%.
Conclusions: AS-OCT was helpful in determining objective
measurements of angle grade. AS-OCT was also useful in
detecting occludable angles.
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P240 QUANTITATIVE ASSESSMENT OF CHANGES IN
TRABECULECTOMY BLEB MORPHOLOGY USING ANTERIOR SEGMENT OPTICAL COHERENCE TOMOGRAPHY
M. Singh1, T. Aung2, J. See1, C. Zheng1, T.A. Tun2, L. Thean1,
P.T.K. Chew1
1
National University Health System, Singapore, SINGAPORE, Singapore, 2Singapore National Eye Center, SINGAPORE, Singapore
Objective: To quantify changes in bleb morphology after
trabeculectomy surgery using anterior segment optical coherence tomography (ASOCT).
Design: Prospective longitudinal case series.
Participants: Seventy subjects with glaucoma who underwent trabeculectomy with mitomycin-C.
Methods: Subjects were assessed 1 day, 1 week, and 1, 3
and 6 months after trabeculectomy. At each visit, a standardized cross-sectional ASOCT (ASOCT prototype, Carl Zeiss
Meditec, Inc., USA) image of the bleb was obtained. A second masked observer measured standardized bleb height
(hB), cavity height (hC), wall cross sectional area (AW), cavity cross sectional area (AC), and bleb cross sectional area
(AB) using custom software. Success in terms of intraocular
pressure (IOP) was defined as 6-month IOP ≤ 18 mmHg and
≥ 20% drop from preoperative IOP, without medications.
Qualified successes was defined as 6-month IOP ≤ 18 mmHg
and < 20% IOP drop from preoperative IOP without medications. Failure was defined as IOP > 18 mmHg with or without
medications. Relative IOP reduction was defined as (IOP at
6 months - preoperative IOP) / preoperative IOP.
Main outcome measures: Quantitative changes in hB, hC,
AW, AC, and AB over 6 months.
Results: Seventy-three eyes were included with a mean
follow-up of 6.7 ± 1.5 months (range, 4.5-11.3 months). At
month 6, there were 44 (60.3%) successes, 26 (35.6%)
qualified successes and 3 (4.1%) failures. In successful
cases, there was an increase in mean hB from week 1 to
month 3 (1.16 ± 0.36 mm to 1.36 ± 0.45 mm, p = 0.001) and
from week 1 to month 6 (1.16 ± 0.36 mm to 1.45 ± 0.51 mm,
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p = 0.0006). Relative IOP reduction from before trabeculectomy to month 6 correlated with the change in hB from day
1 to month 1 (r2 = 0.213, p = 0.01), as well as with mean hB
at month 3 (r = 0.149, p = 0.01) and month 6 (r2 = 0.225, p =
0.002). Intra-observer reproducibility of bleb measurements
was high, with interclass correlation coefficient > 0.95 for all
parameters studied.
Conclusions: Changes in bleb morphology after trabeculectomy can be objectively quantified using ASOCT. Early
changes in bleb height are correlated with IOP outcome. Bleb
morphology quantitation with ASOCT may be useful in the
management of patients after trabeculectomy.
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1. Cairns JE. Trabeculectomy. Am J Ophthalmol 1968; 66:
673-679. 2. Picht G, Grehn F. Classification of filtering blebs
in trabeculectomy: biomicroscopy and functionality. Curr Op
Ophthalmol 1998; 9: 2-8. 3. Huang D, Swanson EA, Lin CP,
et al. Optical coherence tomography. Science 1991; 254:
1178-81. 4. Wells AP, Crowston JG, Marks J. A pilot study
of a system for grading drainage blebs after glaucoma surgery. J Glaucoma 2004;13; 6: 454-460. 5. Singh M, Chew
PTK, Friedman DS, et al. Imaging of trabeculectomy blebs
using anterior segment optical coherence tomography. Ophthalmology 2007; 114: 47-53. Epub 2006 Oct 27. 6. Radhakrishnan S, Rollins AM, Roth JE, et al. Real-time optical
coherence tomography of the anterior segment at 1310nm.
Arch Ophthalmol 2001, 119: 1179-1185. 7. Singh M, Aung
T, Friedman DS, et al. Anterior segment optical coherence
tomography imaging of trabeculectomy blebs before and after
laser suture lysis. Am J Ophthalmol 2007; 143: 873-875.
P241 USING BIOMETRIC PARAMETERS IN SCREENING
FOR ‘ANGLES-AT-RISK’ ON ANTERIOR SEGMENT OPTICAL COHERENCE TOMOGRAPHY
E.W. Chan, M.C. Aquino
National University Hospital, SINGAPORE, Singapore
Objective: Angle closure and angle-closure glaucoma are
prevalent in Asia. Anterior segment optical coherence tomography (AS-OCT) appears to be a promising imaging technology in screening patients for narrow angles. However, the
screening for such ‘angles-at-risk’ in a high-volume patient
cohort is time-consuming and requires ophthalmologist-evaluation of AS-OCT images. We aim to assess if AS-OCT can
be adapted for clinician-independent screening of ‘anglesat-risk’ by determining agreement of biometric parameters
measured on AS-OCT with clinician-assessment of ‘anglesat-risk’.
Design: Cross-sectional, hospital-based study.
Participants: One hundred seventy-eight eyes from 178
consecutive patients with a spectrum of angle configurations
and clinical diagnoses: open angles, narrow angles, primary
angle closure and primary open-angle glaucoma.
Methods: AS-OCT examination, ophthalmologist-evaluation
of AS-OCT images.
Main outcome measures: Biometric parameters measured
in the temporal quadrant of the right eye on AS-OCT: Anterior
chamber depth (ACD), scleral spur-to-scleral spur distance
(SSD), lens vault distance (LV), area of recessed angle at
500 μm and 750 μm (ARA500, ARA750) and angle opening
distance (AOD500, AOD750). The temporal quadrant of the
left eye image was used if visualization of the scleral spur or
angle structures did not allow assessment of angle grade.

Angle configurations were determined as closed, very narrow, narrow and open based on a consensus decision by
three ophthalmologists masked to the biometric measurements. We regarded angles with closed, very narrow or narrow configurations as ‘angles-at-risk’.
Results: ACD, LV, ARA500, AOD500, ARA750, AOD750
showed significant correlation (p < 0.001) with angle configuration, but not SSD (p = 0.651). The best parameter in
detecting ‘angles-at-risk’ was AOD750 (area under curve,
AUC 0.978), then ARA750 (0.964), AOD500 (0.959), ARA500
(0.909), ACD (0.834) and LV (0.810). AOD750 had optimal
sensitivity of 100% and specificity of 89.1 % at a threshold of
< 0.232 mm in predicting ‘angles-at-risk’.
Conclusions: The biometric parameter AOD750 correlated
well with ophthalmologist-assessment of ‘angles-at-risk’ on
AS-OCT imaging. This important finding suggests that in
Singapore, the AS-OCT may be adapted for use at the tertiary healthcare level as a clinician-independent device to
identify patients with ‘angles-at-risk’ for further evaluation of
angle closure and glaucoma.
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P242 ANTERIOR SEGMENT OPTICAL COHERENCE
TOMOGRAPHY MEASUREMENT OF ANTERIOR CHAMBER DEPTH AND ANGLE CHANGES AFTER PHACOEMULSIFICATION IN PRIMARY ANGLE-CLOSURE
GLAUCOMA
P. Alcocer, A. Lanzagorta
Fundación Oftalmológica del Mediterráneo, VALENCIA,
Spain
Purpose: To measure changes in anterior chamber parameters with an anterior segment OCT after facoemulsification
and intraocular lens (IOL) implantation in primary angleclosure glaucoma (PACG). We also studied changes in the
intraocular pressure (IOP) after facoemulsification.
Design and Participants: Twenty eyes (20 patients) had
uneventful phacoemulsification and IOL implantation through
a clear corneal incision. Anterior segment OCT was performed preoperatively and 1 month postoperatively. Intraocular pressure was measured at the same time preoperatively
and 1 month postoperatively.
Methods and Main outcome measure: evaluation of the
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lens referenced anterior chamber depth (ACD) and nasal and
temporal angle width after phacoemulsification with an anterior segment OCT (AS-OCT). Meassurement of IOP with
Goldmann applanation tonometer (GAT).
Results: We documented and quantified an increase in anterior segment chamber depth and also in the nasal and temporal angle width after the facoemulsification. On the other
hand, IOP measurements were lower after the surgery compared with the previous ones.
Conclusions: Deepening of the anterior chamber and widening of the nasal and temporal angles after cataract extraction
was shown on AS-OCT in patients with primary angle-closure
glaucoma. Goldmann applanation tonometer measurements
were lower after the surgery in the same patients.
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P243 EVALUATION OF ANTERIOR CHAMBER ANGLE
WITH VISANTE AS-OCT IN VARIOUS TYPES OF GLAUCOMA
E. Pavlidou1, A. Giamourkakis2, D. Dardambounis2, C. Yfantis3, G. Labiris3, K. Ioannakis3, V. Kozombolis3
1
Hospital of Alexandroupoli, XANTHI, Greece, 2Hospital f
Alexandroupoli, Alexandroupoli, Greece, ALEXANDROUPOLI, Greece, 3Hospital of Alexandroupoli, ALEXANDROUPOLI, Greece
Purpose: To evaluate the anterior chamber angle (ACA)
using Visante AS-OCT in four groups of patients (a control
group-healthy volunteers-, patients with primary open-angle
glaucoma (POAG), patients with ocular hypertension and
patients with pseudoexfoliation (PEX) glaucoma).To investigate possible correlation between central corneal
thickness(CCT) and anterior chamber angle.
Material and method: Observational prospective study.
Twenty-six patients were recruited for each group. Two measurements were obtained in every eye of each participant the
same day and the mean values were evaluated. The measurements included calculation of the anterior chamber angle
nasally and temporally as well as recording of CCT in each
eye of the participants.
Results: The ACA in the control group was 30.98° (SD 8.47),
in POAG patients 26.61° (SD 7.0), in patients with ocular
hypertension 25.87° (SD 6.83) and in PEX glaucoma patients
23.97° (SD 5.6). The results of the one-way independent
ANOVA analysis for the measurements between groups were
F (3,99) = 4.53, p < 0.005 και r2 = 49.9. The post-hoc analysis
showed that there was a statistical significant difference

between control group and PEX glaucoma group. The correlation of ACA with CCT using the Pearson’s correlation test was
r = +0.19, p = 0.2.
Conclusions: The ACA was wider in normal volunteers,
becoming narrower in order in POAG patients, in ocular
hypertension patients and in PEX glaucoma patients, with
statistical significant difference between groups. The correlation of ACA with CCT was feeble positive, meaning that an
increase in the ACA may be followed by an increase in CCT
or the opposite.
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P244 COMPARITIVE EVALUATION OF TIME DOMAIN
AND SPECTRAL DOMAIN OPTICAL COHERENCE
TOMOGRAPHY IN RETINAL NERVE FIBER LAYER
THICKNESS MEASUREMENTS
S. Bhartiya, T. Dada, M. Kumar HM, J. Prakash V, D. Guleria,
A. Panda
Dr. R.P. Centre for Ophthalmic Sciences, AIIMS, NEW
DELHI, India
Purpose: To evaluate retinal nerve fiber layer (RNFL) measurements between two optical coherence tomography (OCT)
systems: the Stratus OCT, a time domain system, and the
Cirrus HD-OCT, a spectral domain system (both by Carl Zeiss
Meditec, Inc., Dublin, CA) and compare their precision in the
diagnosis of glaucoma.
Design: Observational cross-sectional study.
Participants: Fifty-two eyes of 52 subjects (20 eyes with
primary open-angle glaucoma and 32 eyes of healthy controls).
Main outcome measures: Each clock hour, quadrant, and
average RNFL thickness was determined on each of the two
instruments.
Methods: One eye of each patient was imaged on the same
day with each instrument by two experienced operators. The
order of the machines was randomized. RNFL thicknesses
measured by the two instruments were compared. Reliabilty
was assessed by the Intraclass correlation coefficient (ICC)
and the Bland Altman plot for the limits of agreement for the
overall mean RNFL thickness and for each quadrant.
Results: A randomly selected eye of each of the 52 participants was analyzed. The mean temporal, superior, nasal and
inferior RNFL thickness (in microns) were found to be 65.42
± 18.98, 114.85 ± 26.67, 75.83 ± 28.61 and 116.35 ± 29.43
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when measured by the Stratus OCT. In glaucoma patients
these values were 55.06 ± 18.22, 97.86 ± 29.37, 63.44 ±
24.89, and 102.94 ± 38.20; and in controls these values were
70.59 ± 17.40, 123.61 ± 20.65, 82.03 ± 28.67 and 123.06 ±
21.63 respectively. The mean temporal, superior , nasal and
inferior RNFL thickness (in microns) were 62.00 ± 13.08,
112.00 ± 25.13, 68.56 ± 16.66 and 114.23 ± 25.82 respectively, when measured with the Cirrus OCT. In glaucoma
patients these values were 57.88 ± 12.99, 98.56 ± 26.88,
64.63 ± 12.52 and 105.50 ± 29.49; while in the control group
these were 64.06 ± 12.82, 118.72 ± 21.63, 70.53 ± 18.33,
and 118.59 ± 23.05 respectively. Intraclass correlation coefficient alpha (ICC alpha) for the temporal, superior, nasal and
inferior quadrant RNFL thickness measurements were 0.81,
0.85, 0.66 and 0.93 respectively. Bland-Altman plots showed
the limits of agreement (95%CI) for average RNFL to be 4.59
± 20.10 in the control group. In patients of glaucoma, BlandAltman plots showed the limits of agreement (95%CI) for
average RNFL to be 1.56 ± 21.50.
Conclusions: There is considerable variability in the RNFL
thickness measurements made by the Cirrus and Stratus
OCT that exceeds the limits of resolution afforded by the
instruments. RNFL measurements obtained from the two
OCT systems may not be used interchangeably.
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in normal and glaucomatous eyes. Graefes Arch Clin Exp
Ophthalmol 2009; 247: 245-252.
P245 COMPARISON OF UVEAL EFFUSION IN PRIMARY
ANGLE CLOSURE EYES DIAGNOSED BY ANTERIOR
SEGMENT OPTICAL COHERENCE TOMOGRAPHY (ASOCT) AND ULTRASOUND BIOMICROSCOPE (UBM)
E. Tomoyose1, R.S. Kumar2, I. Henzan1, S. Sawaguchi1,
T. Aung2, H. Sakai1
1
University of the Ryukyus, OKINAWA, Japan, 2Singapore
National Eye Centre, SINGAPORE, Singapore
Purpose: To evaluate the imaging ability for sub-clinical
uveal effusion in primary angle-closure eyes by anterior segment OCT (AS-OCT) and to compare it with ultrasound biomicroscope (UBM).
Design: Observational case series.
Participants: We evaluated 23 eyes of 12 patients with acute
or chronic primary angle closure (PAC), PAC suspect (PACS),
or with glaucoma (PACG).
Methods: Demonstrating uveal effusion on AS-OCT or UBM
were summarized. The images were evaluated and graded

by masked observers. Uveal effusion was diagnosed when
the suprachoroidal space was visualized as a separation
between the sclera and pars plana of the ciliary body. Uveal
effusion was graded as 0 (none), 1 (slit), 2 (band), and 3
(severe) as previously reported.
Main outcome measures: Presence of uveal effusion and
PAC, PACS, PACG.
Results: In 4 eyes of 4 patients with acute PAC, 3 eyes had
grade 2 and 1 eye had grade 1 uveal effusion. All 4 eyes had
effusion circumferentially and were identified by both UBM
and AS-OCT. Grade 1 uveal effusion was diagnosed by ASOCT in 19 chronic PAC eyes, and 14 eyes out of these 19
eyes showed effusion on UBM; none of the effusions were
seen on UBM alone. Using AS-OCT, effusion was evident in
4 quadrants (3 eyes), 3 quadrants (7 eyes), 2 quadrants (5
eyes), and 1 quadrant (4 eyes). UBM showed effusion in 3
quadrants (5 eyes), 2 quadrants (2 eyes) and 1quadrant
(7 eyes). Using UBM none of the eyes demonstrated effusion
in all 4 quadrants and effusion was not found in 5 eyes
(P = 0.015, chi-square test, William’s correction).
Conclusion: AS-OCT seems to have greater ability compared to UBM to demonstrate sub-clinical uveal effusion,
such as that present in eyes with chronic PAC.
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6.9.2.2. Clinical examination methods:
Computerized image analysis: Optical
coherence tomography: Posterior
see also P081, P110, P198, P216, P289
P246 GANGLION CELL COMPLEX LAYER MEASUREMENTS IN MACULAR REGION WITH FOURIER DOMAIN
OPTICAL COHERENCE TOMOGRAPHY IN NORMATIVE
AND GLAUCOMATOUS EYES
S. Takagi, T. Goji
Toho University Ohashi Hospital, TOKYO, Japan
Purpose: Unlike the Stratus time-domain optical coherence
tomography which allows only total macular thickness measurements, a Fourier domain optical coherence tomography
device (FD-OCT) can provide automatic measurements of
ganglion cell complex (GCC) thickness in macular area. And
it has come to know that glaucoma primarily affects the thickness of GCC in the macula area. The objectives of this study
were: 1) to measure GCC layer and total retinal nerve fiber
layer (RNFL) thickness in macular area in normal and glau-

170

book_Abstracts.indb 170

12-6-2009 16:17:35

coma patients with hemifield defects confirmed by standard
automated perimetry (SAP); 2) to analyze difference in the
GCC thickness between superior and inferior hemisphere in
normal and glaucomatous eyes; and (3) to analyze differences between normal and glaucoma eyes.
Participants and Methods: Thirty-six eyes of 36 patients with
hemifield SAP glaucomatous loss by SAP and 20 normative
eyes of 20 age-matched controls underwent FD-OCT imaging (RTVue-100: Optovue, Fremont, CA) by the MM7 test
program to obtain GCC thickness measurements in macular
area automatically. MM7, concomitant test of RTVue-100:
Optovue, Fremont, CA, automatically measurement GCC
thickness in macular area.
Results: In normative normal eyes, there were no not significant differences in the GCC thickness (GCCT) and the
total total retinal thickness between the superior and inferior
hemispheres (superior, 95.79 ± 9.3 μm 266.00 μm ± 14.8 μm;
inferior, 96.64 ± 9.3 μm 264.23 μm ± 9.3 μm, P > 0.1 ). In
glaucomatous eyes, the GCCT and the total retinal thickness
in the worse hemisphere were significantly thinner (76.6 ±
8.2 μm, 252.58 ± 14.6 μm) than those in the better hemisphere (89.98 ± 10.3 μm, 269.30 ± 10.3 μm) (p < 0.01, p <
0.01). The GCCT in the better hemisphere of glaucomatous
eyes was significantly thinner than that GCC of normative
eyes normal (P = 0.01). On the other hand, no such a difference was observed in the NFLT in the better hemisphere
between glaucomatous and normative eyes (P = 0.323). Total
retinal thickness in the better hemisphere of glaucomatous
eyes was not significantly thinner than that in normal (P =
0.323).
Conclusion: In glaucomatous eyes with hemifield defects,
GCCT in an apparent normal hemisphere was significantly
thinner than that in normative eyes. This suggested that
GCCT measurements in macular area by the FD-OCT have
an ability to detect glaucomatous damages in preperimetric
stage.
P247 RETINAL NERVE FIBER LAYER (RNFL) THICKNESS
MEASUREMENT BY HIGH-DEFINITION SPECTRALDOMAIN (CIRRUS) COMPARED TO TIME-DOMAIN (STRATUS) OPTICAL COHERENCE TOMOGRAPHY (OCT)
S. Kaushik1, S. Pandav2, P. Ichhpujani1, A. Gupta1
1
Advanced Eye Centre, Postgraduate Institute of Medical
Education and Research, CHANDIGARH, India, 2Advanced
Eye Centre, Postgraduate Institute of Medical Educaton and
Research, CHANDIGARH, India
Objective: OCT is a useful adjunct in the management of
glaucoma. However, the older time-domain technology has
in it inherent flaws of measurement artifacts arising out of eye
movements, and lack of registration of the scan circle. The
recently introduced spectral-domain OCT may overcome
these shortfalls due to its greatly enhanced speed of acquisition and improved resolution. This study was conducted to
compare retinal nerve fiber (RNFL) measurements by spectral-domain compared to time-domain optical coherence
tomography.
Design: Prospective cross-sectional observational study.
Participants: Normal subjects, glaucoma suspects and glaucoma patients.One hundred twenty-three eyes of 123 subjects were included comprising 68 normal, 32 glaucoma
suspect and 23 glaucomatous eyes.
Methods: The study was approved from the Institute Ethics

Committee, and adhered to the principles enshrined in the
Declaration of Helsinki. Informed consent was obtained from
all recruited individuals. Using time-domain OCT, the peripapillary RNFL was scanned using the Fast RNFL Thickness
(3.4) scanning protocol, which uses a 3.46 mm aiming circle.
Using the Cirrus OCT, the Optic Disk Cube 200x200 scan
protocol was used, which generates a cube of data through
a 6 mm square grid by acquiring a series of 200 horizontal
scan lines each composed of 200 A-scans. Average and
Quadrantic measurements from both machines were correlated using Spearman’s rho correlation coefficient. Differences in RNFL thickness measurements were analyzed by
Mann-Whitney U test. Bland-Altman plots were constructed
to study agreement between the measurements using both
machines. Area under receiver operating curves was analyzed to determine the best parameter to diagnose glaucoma.
P < 0.05 was considered to be statistically significant.
Main outcome measures: Average and quadrantic peripapillary RNFL thickness measurements by both machines.
Results: Average RNFL thickness were significantly thinner
on the Cirrus® (mean difference 11.23 microns) compared to
the Stratus in normal subjects, but thicker on the Cirrus® in
glaucoma patients (mean difference 2.89 microns). There
was good correlation between the measurements in all three
groups. In normals, the average, superior, nasal, inferior and
temporal correlations were r = 0.668; 0.601; 0.508; 0.620 and
0.661; p < 0.001 respectively. In glaucomatous eyes, the
corresponding values were r = 0.560; p = 0.005; r = 0.423; p
= 0.04; r = 0.117; p = 0.596; r = 0.742; p < 0.001; r = 0.669;
p < 0.001 respectively. Ninety-five percent limits of agreement of average RNFL thickness measured on the Cirrus and
Stratus OCT were -30.2 to 13.8 microns. AROCs for diagnosing glaucoma were comparable, with highest values for superior RNFL thickness by Cirrus® (0.925) and average RNFL
thickness by Stratus® (0.987).
Conclusions: RNFL measurements on the Cirrus® and Stratus® OCT correlate well, but do not have clinically acceptable
agreement between their measurements. The instruments
cannot be used interchangeably at the present time.
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P248 CORRECTED CALCULATION OF PERIPAPILLARY
RETINAL NERVE FIBER LAYER THICKNESS BY OPTIC
NERVE HEAD TILTING
S. Hong1, G.J. Seong1, B.J. Cho2, C.Y. Kim1
1
Yonsei University College of Medicine, SEOUL, SouthKorea, 2Konkuk University College of Medicine, SEOUL,
South-Korea
Objective: To understand better influences of the tilting of
optic nerve head (ONH) on peripapillary retinal nerve fiber
layer (RNFL) thickness measurement by spectral domain
optical coherence tomography (OCT).
Design: Cross-sectional observational comparative case
series.
Participants: One hundred twenty-eight eyes of 64 healthy
Korean subjects aged from 20 to 69 years.
Methods: Peripapillary RNFL thicknesses were measured
by an Optic Disc Cube 200 x 200 scan of the spectral domain
Cirrus OCT. For each subject, the horizontal and vertical
angles of ONH were calculated on the basis of cross-sectional OCT images of ONH. According to the ONH angles,
the corrected clock-hour RNFL thicknesses were provided
and compared with the original values.
Main outcome measures: Horizontal and vertical angles of
ONH, original and corrected peripapillary RNFL thickness.
Results: For the entire study population, the mean values of
horizontal and vertical angles of ONH were 12.62 degrees
(SD, 5.17) and 4.17 degrees (SD, 3.30), respectively. In 125
eyes (97.66%), the horizontal ONH plane was tilted temporally; in 89 eyes (69.53%), the vertical ONH plane was tilted
inferiorly. The corrected clock-hour RNFL thicknesses by
ONH tilting were significantly different with the original values
(p = 0.009); mean difference of these two RNFL differences
were 11.53% (SD, 11.58).
Conclusions: Even though the current ocular imaging
devices assume that ONH is never tilted, it seemed to be not
true. It implies that the ONH tilting should be considered
whether a certain RNFL thickness measurement is normal
or not. And the corrected RNFL thicknesses by ONH tilting
might be more suitable than the original RNFL thicknesses.
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P249 CORRELATION BETWEEN CENTRAL CORNEAL
THICKNESS AND PERIPAPILLARY RETINAL NERVE
FIBER LAYER THICKNESS IN NORMAL TENSION GLAUCOMA PATIENTS
J.H. Lee1, S.M. Hyung2, K.R. Choi3, K.W. Lee4, Y.H. Sohn5,
J.I. Moon6, N.H. Baek6
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Ophthalmology, Cheil Eye Hospital, DAEGU, South-Korea,
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Gok Eye Research Institute, SEOUL, South-Korea, 6Department of Ophthalmology The Catholic University of Korea
College of Medicine, SEOUL, South-Korea
Objective: To investigate correlation between central corneal
thickness (CCT) and peripapillary retinal nerve fiber layer
(RNFL) thickness in the eyes of patients with normal-tension
glaucoma (NTG).
Design: Case control study.
Participants and controls: Fifty-one eyes of 36 patients with
NTG were subject to the study and 51 eyes of 30 people
without the disease were used as control group.
Methods: Intraocular pressure, CCT and peripapillary RNFL
thickness measured in each eye by Goldmann applanation
tonometry, ultrasonic pachymetry, and optical coherence
tomography, respectively.
Main outcome measure: The correlations between the CCT
and the peripapillary RNFL were measured.
Results: CCT did not show any significant difference between
the eyes of NTG patients (543.19 ± 37.24 μm) and those of
control group (552.86 ± 32.71 μm, p = 0.167). There was no
significant correlation between the CCT and the peripapillary
RNFL thickness in the control group (R = -0.26, p = 0.07). In
contrast, patients with NTG showed significant positive correlation between the CCT and the mean peripapillary RNFL
thickness (R = 0.68, p < 0.01) and also between the CCT and
the peripapillary RNFL thickness of each quadrant (p <
0.05).
Conclusion: Patients with thinner CCT are more prone to
show thinner peripapillary RNFL thickness at the initial examination in NTG.
References:
1. Herndon LW, Choudhri SA, Cox T, Damji KF. Central corneal thickness in normal, glaucomatous, and ocular hypertensive eyes. Arch Ophthalmol 1997; 115: 1137-1141. 2.
Copt RP, Thomas R, Mermoud A. Corneal thickness in ocular hypertension, primary open-angle glaucoma, and normal
tension glaucoma. Arch Ophthalmol 1999; 117: 14-16. 3.
Medeiros FA, Sample PA, Zangwill LM, Bowd C, Aihara M,
Weinreb RN. Corneal thickness as a risk factor for visual field
loss in patients with preperimetric glaucomatous optic neuropathy. Am J Ophthalmol 2003; 136: 805-813 4. Herndon
LW, Weizer JS, Stinnett SS. Central corneal thickness as a
risk factor for advanced glaucoma damage. Arch Ophthalmol
2004; 122: 17-21. 5. Jonas JB, Holbach L. Central corneal
thickness and thickness of the lamina cribrosa in human
eyes. Invest Ophthalmol Vis Sci 2005; 46: 1275-1279. 6.
Mumcuoglu T, Twonsend KA, Wollstein G, Ishikawa H, Bilonick RA, Sung KR, et al. Assessing the relationship between
central corneal thickness and retinal nerve fiber layer thick-
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ness in healthy subjects. Am J Ophthalmol 2008; 146:
561-566.
P250 CORRELATION OF NOVEL OBJECTIVE SPECTRAL
DOMAIN OPTICAL COHERENCE TOMOGRAPHY OPTIC
NERVE HEAD PARAMETERS WITH DISC PHOTOGRAPHY AND VISUAL FIELD PARAMETERS
H. Wu1, M. Mujat2, K. Yi3, J.F. De Boer4, T.C. Chen1
1
Massachusetts Eye & Ear Infirmary, BOSTON, USA, 2Physical Sciences Inc., BOSTON, USA, 3Kangnam Sacred Heart
Hospital, SEOUL, South-Korea, 4VU University, AMSTERDAM, Netherlands
Purpose: To investigate if good correlation exists between
a novel objective Spectral Domain Optical Coherence Tomography (SDOCT) optic nerve head (ONH) parameter (i.e.,
minimum distance band) and more subjective clinical parameters (i.e., disc photography assessments and visual field
parameters).
Design: Prospective case series.
Participants: There were eleven patient volunteers. Included
were two normal eyes, two ocular hypertension eyes, two
glaucoma suspect eyes, and ten glaucomatous eyes with
various stages of glaucoma.
Methods: A clinical SDOCT system was used for high-speed
(29 fps) and high-axial resolution (4.7 μm) cross-sectional
optic nerve head imaging. The SDOCT neuroretinal rim
minimum distance band (MDB) was defined as the circular
band with the smallest area delimited by the retinal pigment
epithelium (RPE) end and the ONH surface. The mean thickness and area of the MDB were compared with Humphrey
visual field (Carl Zeiss Meditec, Dublin, CA) mean deviation
(MD) and pattern standard deviation (PSD) and disc photography vertical cup-to-disc ratio assessments (as determined
by 5 masked glaucoma specialists).
Main outcome measures: SDOCT MDB mean thickness
and area were correlated with clinical parameters (i.e. cupto-disc ratio, Humphrey visual field mean deviation and pattern standard deviation).
Results: SDOCT MDB determinations demonstrated glaucomatous structural changes that correlated well with visual
field test results and disc photography cup-to-disc ratio
assessments. Excellent correlations were found between
MDB mean thickness and all clinical parameters [i.e., MD (R
= 0.631, P = 0.009); PSD (R = -0.866, P = 0.0004); and cupto-disc ratio assessments (R = -0.883, P = 0.0003)] as well
as between MDB area and all clinical parameters [i.e., MD
(R = 0.633, P = 0.009); PSD (R = -0.734, P = 0.001); and
cup-to-disc ratio assessments (R = 0.559, P = 0.024)].
Conclusions: The objective SDOCT MDB mean thickness
and area calculations correlated very well with the more subjective clinical parameters derived from visual field testing
and disc photography and may potentially be used for a more
thorough evaluation of glaucoma patients.
References:
1. Lichter PR. Variability of expert observers in evaluating the
optic disc. Trans Am Ophthalmol Soc 1976; 74: 532-572. 2.
Povazay B, Hofer B, Hermann B, et al. Minimum distance
mapping using threedimensional optical coherence tomography for glaucoma diagnosis. J Biomed Opt 2007; 12:
041204. 3. Chen TC, Cense B, Pierce MC, et al. Spectral
domain optical coherence tomography: ultrahigh-speed,
ultrahigh-resolution ophthalmic imaging. Arch Ophthalmol
2005; 123: 1715-1720. 4. Wojtkowski M, Srinivasan V, Fui-

jimoto JG, et al. Three-dimensional retinal imaging with highspeed ultrahigh-resolution optical coherence tomography.
Ophthalmology 2005; 112: 1734-1746. 5. Yi K, Chen TC, de
Boer JF. Spectral domain optical coherence tomography.
Tech Ophthalmol 2006; 4: 170-174.
P251 PERIPAPILLARY RETINAL NERVE FIBER LAYER
THICKNESS MEASUREMENT BY SPECTRAL DOMAIN
OPTICAL COHERENCE TOMOGRAPHY, SCANNING
LASER POLARIMETRY AND CONFOCAL SCANNING
LASER OPHTHALMOSCOPY IN NORMAL SUBJECTS
H. Saito1, A. Tomidokoro1, M. Araie1, A. Iwase2, M. Shirakashi3, H. Abe3, S. Ohkubo4, K. Sugiyama4, M. Hangai5, N.
Yoshimura5
1
University of Tokyo, Graduate School of Medicine, TOKYO,
Japan, 2Tajimi Municipal Hospital, TAJIMI, Japan,
3
Niigata University, Graduate School of Medical and Dental
Sciences, NIIGATA, Japan, 4Kanazawa University, Graduate
School of Medical Science, KANAZAWA, Japan, 5Kyoto University, Graduate School of Medicine, KYOTO, Japan
Purpose: To compare average peripapillary retinal nerve
fiber layer thickness (avg RNFLT) determined by spectral
domain optical coherence tomography (SD-OCT,
3D-OCT1000), scanning laser polarimetry (GDx with variable
corneal compensation [VCC] and enhanced corneal compensation [ECC]) and confocal scanning laser ophthalmoscopy
(Heidelberg Retina Tomography II).
Design: Cross-sectional study.
Participants: One hundred sixty-four eyes of 164 ophthalmologically normal subjects.
Methods: Avg RNFLT was determined with SD-OCT, GDx
VCC/ECC, and HRT II, and was correlated with each other.
The peripapillary area was divided into 6 sectors for regional
analysis.
Main outcome measures: Correlation coefficients between
avg RNFLT and sectoral RNFLT determined by SD-OCT and
the other fundus imaging devices.
Results: Subjects’ age averaged 51.1 ± 16.2 (range: 21~77)
years old and spherical equivalent error (SE) -0.63 ± 1.64
(-5.75~2.88) diopters (D). In 135 eyes of 135 subjects with
reliable SD-OCT and GDx results, avg RNFLT by SD-OCT
at a 3.4 mm diameter significantly correlated with the TSNIT
average of GDx VCC (Rs = 0.48, P < 0.0001) Avg RNFLT of
each sector significantly correlated between the two devices
(Rs = 0.35~0.54, P < 0.0001), although the ratio of measurement values (TSNIT average [GDx VCC]/ avg RNFLT [SDOCT]) varied significantly among the sectors (0.40~0.69, P
< 0.0001). The results were similar regarding correlation
between SD-OCT and GDx ECC. When the subjects were
divided into half by an SE of -0.5D, there was no significant
difference in correlation in avg RNFLT by SD-OCT and GDx
VCC/ECC between the two groups. However, avg RNFLT by
SD-OCT did not significantly correlate with those by GDx in
the temporal superior and inferior sectors in myopic eyes (SE
&-0.5D), whereas significant correlation was seen in all sectors in non-myopic eyes. In 164 eyes of 164 subjects with
reliable SD-OCT and HRT II results, avg RNFLT by SD-OCT
did not significantly correlate with the mean RNFLT by HRT
II (Rs = 0.16, P = 0.08).
Conclusions: RNFLT measurements by SD-OCT and GDx
VCC/ECC significantly correlated with each other in normal
subjects. However, the degree of correlation was not high
enough and RNFLT values were not interchangeable. No
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significant correlation was seen between RNFLT measured
by SD-OCT and HRT II.
References:
1. Budenz DL, Anderson DR, Varma R, et al. Determinants
of normal retinal nerve fiber layer thickness measured by
Stratus OCT. Ophthalmology 2007; 114: 1046-1052. 2.
Nagai-Kusuhara A, Nakamura M, Fujioka M, et al. Association of retinal nerve fibre layer thickness measured by confocal scanning laser ophthalmoscopy and optical coherence
tomography with disc size and axial length. Br J Ophthalmol
2008; 92: 186-190. 3. Gabriele ML, Ishikawa H, Wollstein G,
et al. Peripapillary nerve fiber layer thickness profile determined with high speed, ultrahigh resolution optical coherence
tomography high-density scanning. Invest Ophthalmol Vis
Sci 2007; 48: 3154-3160. 4. Iester M, Mermoud A. Retinal
nerve fiber layer measured by Heidelberg retina tomograph
and nerve fiber analyzer. Eur J Ophthalmol 2005; 15:
246-254. 5. Leung CK, Chan WM, Chong KK,et al. Comparative study of retinal nerve fiber layer measurement by
StratusOCT and GDx VCC, I: correlation analysis in glaucoma. Invest Ophthalmol Vis Sci 2005; 46: 3214-3220.
P252 THE CORRELATIONS OF RETINAL NERVE FIBER
LAYER THICKNESS BETWEEN TIME DOMAIN AND
SPECTRAL DOMAIN OPTICAL COHERENCE TOMOGRAPHY
B. Cho, S.B. Oh, H.J. Shin, W.B. Cho, J.W. Moon, K.C. Shin,
S.T. Yi, H.C. Kim
Konkuk University Hospital, SEOUL, South-Korea
Purpose: To compare the peripapillary retinal nerve fiber
layer (RNFL) thickness of patients with different glaucoma
diseases obtained from time domain optical coherence
tomography (TD-OCT; Stratus, Carl Zeiss Meditec, Inc., Dublin, CA) and spectral domain optical coherence tomography
(SD-OCT; Spectralis, Heidelberg Engineering, Heidelberg,
Germany).
Design: Retrospective comparative study.
Participants: Ninety-four glaucoma suspect patients, 45
normal-tension glaucoma (NTG) patients, 32 primary openangle glaucoma (POAG) patients, 10 primary angle-closure
glaucoma (PACG) patients, and 30 healthy normal subjects
as controls were included.
Methods: In one randomly selected eye in each subject,
patients were scanned in a single session, by a single operator, on both OCT systems.
Main outcome measures: Average (AvgT), superior quadrant (Savg), and inferior quadrant (Iavg) RNFL thicknesses.
Results: Peripapillary RNFL thicknesses of total patients
measured by TD-OCT were significantly greater than those
measured by SD-OCT: AvgT, Savg, Iavg were 99.05 μm,
117.63 μm, 123.19 μm in TD-OCT and 96.03 μm, 113.66 μm,
120.14 μm in SD-OCT (p = <0.001, 0.001, 0.005). Mean differences of the two systems were 3.02 ± 9.37 μm in AvgT,
3.97 ± 13.83 μm in Savg, and 3.05 ± 12.84 μm in Iavg. Normal and glaucoma suspect groups showed a statistical difference only in Iavg. However, NTG and POAG groups
demonstrated statistical significances in all measurements.
Correlation coefficients of AvgT, SavgT, IavgT were 0.880,
0.804, 0.792 in normal group (p < 0.01), 0.744, 0.734, 0.796
in glaucoma-suspect group (p < 0.01), 0.836, 0.923, 0.847
in NTG group (p < 0.01), 0.895, 0.965, 0.900 in POAG group
(p < 0.01), 0.967, 0.965, 0.900 in PACG group (p < 0.01).

Conclusions: Absolute measures of peripapillary RNFL
thickness differed between TD-OCT and SD-OCT. Especially, NTG and POAG groups showed more significant differences. However, both OCT systems were highly correlated,
and higher correlations were seen in NTG, POAG, PACG
groups than in normal, glaucoma suspect groups.
References:
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Hee MR, Puliafito CA, et al. Quantification of nerve fiber layer
thickness in normal and glaucomatous eyes using optical
coherence tomography. Arch Ophthalmol 1995; 113: 586-596.
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retinal nerve fiber layer thickness in ocular hypertensive,
normal, and glaucomatous eyes with optical coherence
tomography. Arch Ophthalmol 2000; 118: 22-26. 4. Bowd C,
Zangwill LM, Berry CC, et al. Detecting early glaucoma by
assessment of retinal nerve fiber layer thickness and visual
function. Invest Ophthalmol Vis Sci 2001; 42: 1993-2003. 5.
Williams ZY, Schuman JS, Gamell L, et al. Optical coherence
tomography measurement of nerve fiber layer thickness and
the likelihood of a visual field defect. Am J Ophthalmol 2002;
134: 538-546. 6. Chen TC, Cense B, Pierce MC, et al. Spectral-domain optical coherence tomography: ultra-high speed,
ultra-high resolution ophthalmic imaging. Arch Ophthalmol
2005; 123: 1715-1720. 7. Nassif N, Cense B, Park BH, et al.
In vivo human retinal imaging by ultra-high speed spectral
domain optical coherence tomography. Opt Lett 2004; 29:
480-482. 8. Leitgeb R, Hitzenberger CK, Fercher AF. Performance of Fourier domain vs time domain optical coherence
tomography. Opt Express 2003; 11: 889-894. 9. de Boer JF,
Cense B, Park BH, et al. Improved signal to noise ratio in
spectral domain compared with time domain optical coherence tomography. Opt Lett 2003; 28: 2067-2069.
P253 COMPARISON OF NERVE FIBER LAYER THICKNESS MEASUREMENTS BETWEEN STRATUS, CIRRUS,
AND RTVUE IN PATIENTS WITH GLAUCOMA
C.Y. Kim1, S.Y. Kang1, N.R. Kim1, E.S. Lee1, G.J. Seong1,
Y.J. Hong2, B.J. Cho3
1
Institute of Vision Research, Severance Hospital, Yonsei
University, SEOUL, South-Korea, 2Noone Eye Hospital,
SEOUL, South-Korea, 3Department of Ophthalmology,
Keonkuk University Hospital, SEOUL, South-Korea
Objective: To compare retinal nerve fiber layer (RNFL) measurements obtained from two spectral domain optical coherence tomography (SD OCT) instruments (Cirrus OCT; Carl
Zeiss Meditec, Dublin, CA and RTVue FD OCT system; Optovue, Inc., Fremont, CA) and a time domain OCT (TD OCT)
instrument (Stratus OCT; Carl Zeiss Meditec) and compare
their agreement, correlation and diagnostic precision.
Design: Cross-sectional observational study.
Participants: Two hundred-elevenconsecutive subjects in
an outpatient tertiary glaucoma center. One hundred-seven
open-angle glaucoma patients grouped according to severity
of visual field (VF) defect as by the Hodapp-Anderson criteria
and 46 healthy eyes as controls.
Methods: Peripapillary average and quadrant RNFL thickness measurements were obtained for comparison and
analysis from all participants with all 3 OCTs in random order
on the same day by one operator.
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Main outcome measures: Bland and Altman plots, Intraclass correlation coefficient (ICC), Regression analysis, Area
under receiver operating characteristic curve (AUC).
Results: Eighteen, 3, and 4 eyes by Stratus (72%), Cirrus
(12%), and RTVue OCT (16%), respectively were excluded
due to poor image acquisition. RNFL thicknesses were generally thicker with the RTVue, followed by the Stratus then
the Cirrus for all diagnostic groups. There was significant
inter-instrument reliability and agreement among all instruments (p < 0.0001). ICC showed comparable correlation for
all 3 instruments that was more pronounced for average and
inferior RNFL measurements (ICC; Range: 0.684~0.930).
Eighteen, 3, and 4 eyes by Stratus (72%), Cirrus (12%), and
RTVue OCT (16%), respectively were excluded due to poor
image acquisition. There was significant inter-instrument reliability and agreement among all instruments (p<0.0001). ICC
showed comparable correlation for all 3 instruments that was
more pronounced for average and inferior RNFL measurements (ICC; Range: 0.684~0.930). There were no significant
differences in the diagnostic ability of all 3 instruments, but
the RTVue and the Cirrus had the highest AUC for average
RNFL (0.825 and 0.813), while the Stratus had the highest
AUC in the inferior quadrant (0.818). There were no significant differences in the diagnostic ability of all 3 instruments,
but the RTVue and the Cirrus had the highest AUC for average RNFL (0.825 and 0.813), while the Stratus had the highest AUC in the inferior quadrant (0.818).
Conclusions: Comparison of RNFL thickness measurements obtained with the best quality images provided by the
3 OCT instruments are well correlated and compatible. The
diagnostic precision of each instrument was not significantly
different. However, good quality image acquisition seems to
be easier with the SD OCT instruments. Also, direct comparison of measurements may be misleading as there are
significant differences among the 3 OCTs studied. Therefore
comparisons among instruments should be exercised with
caution.
References:
1. Huang D, Swanson EA, Lin CP, Schuman JS, Stinson WG,
Chang W, Hee MR, Flotte T, Gregory K, Puliafito CA, et al.
Optical coherence tomography. Science1991;254: 1178-1181.
2. Chen TC, et al. Spectral domain optical coherence tomography. Arch Ophthalmol 2005; 123: 1715-1720. 3. Ergun E,
Hermann B, Wirtitsch M, et al. Assessment of central visual
function in Stargardt’s disease/fundus flavimaculatus with
ultra-high-resolution optical coherence tomography. Invest
Ophthalmol Vis Sci 1005; 46: 310-316. 4. Ko H, Fujimoto JG,
Schuman JS, et al. Comparison of ultra-high and standard
resolution optical coherence tomography for imaging of macular pathology. Ophthalmology 2005; 112: e1-1922. 5. Srinivasan VJ, Monson BK, Wojtkowski M, et al. Characterization
of outer retinal morphology with high-speed, ultra-high resolution optical coherence tomography. Invest Ophthalmol Vis
Sci 2008; 49: 1571-1579.
P254 AGREEMENT BETWEEN SLIT LAMP EXAMINATION
AND OPTICAL COHERENCE TOMOGRAPHY IN ESTIMATING CUP DISC RATIOS IN GLAUCOMA PATIENTS
S. Kumar, S. Bhala, R. Sood, S. Sood
Govt.Medical College Hospital, CHANDIGARH, India
Purpose: To compare cup-disc ratio (CDR) measurements

by OCT with those estimated by two experienced glaucoma
specialists using slit lamp for evaluation of optic nerve head
in glaucoma patients.
Design: Retrospective observational comparative study.
Participants: One hundred-two eyes of 54 glaucoma
patients.
Methods: Optic nerve head of 102 eyes of 54 glaucoma
patients were examined using slit lamp with a +90 D lens by
2 experienced glaucoma specialists. Horizontal CDR [HCDR]
and vertical CDR [VCDR] were compared with OCT readings.
Main outcome measure: Cup-disc ratio.
Results: The mean HCDR [0.761 ± 0.15] obtained by OCT
was significantly higher than mean HCDR estimated by both
the specialists by slit lamp [0.590 ± 0.15 and 0.595 ± 0.15, p
value < 0.001]. The mean VCDR [0.698 ± 0.14] obtained by
OCT was also significantly higher than mean VCDR estimated by two specialists by slit lamp [0.532 ± 0.13, 0.526 ±
0.14, p < 0.001]. The CDR difference between two specialists
was not statistically significant.
Conclusion: The measurements obtained from OCT differ
significantly from those obtained by using slit lamp .This difference needs to be considered.
References:
1. Martinez-De-La-Casa JM, Saenz-Frances F, FernandezVidal AM, et al. Agreement between slit lamp examination
and optical coherence tomography in estimating cup-disc
ratios. Eur J Ophthalmol 2008; 18: 423-428. 2. ArnalichMontiel F, Muoz-Negrete FJ, Rebolleda G. Cup-to-disc ratio:
agreement between slit-lamp indirect ophthalmoscopic estimation and stratus optical coherence tomography measurement. Eye 2007; 21: 1041-1049. 3. Arthur SN, Aldridge AJ,
De Len-Ortega J. Agreement in assessing cup-to-disc ratio
measurement among stereoscopic optic nerve head photographs, HRT II, and Stratus OCT. J Glaucoma 2006; 15:
183-189. 4. Jayasundera T, Danesh-Meyer HV, Donaldson
M. Agreement between stereoscopic photographs, clinical
assessment, Heidelberg retinal tomograph and digital stereoscopic optic disc camera in estimating vertical cup: disc
ratio. Clin Experiment Ophthalmol 2005; 33: 259-263. 5. Correnti AJ, Wollstein G, Price LL. Comparison of optic nerve
head assessment with a digital stereoscopic camera (discam), scanning laser ophthalmoscopy, and stereophotography. Ophthalmology 2003; 110: 1499-1505.
P255 ASYMMETRY OF THE BIORETINOMETRY PARAMETERS OF THE TWIN EYES IN NORMAL STATE AND IN
PRIMARY GLAUCOMA
V. Strakhov, V. Alekseev, A. Ermakova
Yaroslavl State Medical Akademy, YAROSLAVL, Russian
Federation
Introduction: Primary glaucoma is the both sides disease,
which has asymmetry character in the twin eyes. The range
of the asymmetry of the glaucoma optical neuropathy in the
twin eyes may be important in the early glaucoma diagnostic.
Purpose: To study the asymmetry of bioretinometry the
parameters in normal state and in primary glaucoma.
Participants and controls: Forty healthy persons and 64
patients with the primary glaucoma were examined. The
patients with glaucoma were divided into two groups. The
first group - 49 patients (98 eyes) with different stages of
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glaucoma in both eyes. The second group - 15 patients (30
eyes) with developed glaucoma in one eye and without perimetry symphtoms in the other (better) eye. The control group
- 40 healthy persons (80 eyes) with undiscovered eye pathology of the same age.
Methods: The optic nerve head analysis and retina results
were made by means of optical coherent tomography Stratus
OCT 3000 (Germany).
Results: The asymmetry of the optic nerve head (ONH)
diameters in all groups did not exceed of 0,1 mm (asymmetry 6%), which makes the basis for the asymmetry evaluation
of all the other OCT parameters of ONH. In the control group
the minimum asymmetry was discovered in the parameter
characterising saggital area of the neuroretinal rim (horizontally integrated rim width (area)) - 4%. The maximum asymmetry was discovered in the parameters, characterising the
cup shape measure (47%). The asymmetry of the middle
thickness RNFL parameters (average thickness) of the twin
eyes in normal state makes 3%, for Imax, Iavg - for the inferior sector of the nerve fiber level - 6%, for superior sector (Savg, Smax) - 9%. In the group of patients with primary
glaucoma of different stages, the significant growth of the
asymmetry of all bioretinometry parameters of the twin eyes
was discovered. In the second group the repeated growth of
the same parameters was discovered.
Conclusions: It was determined, that the development of
the primary open-angle glaucoma is accompanied by the
significant growth of the asymmetry of the bioretinometry
parameters in the twin eyes. The maximum range of the
asymmetry of the bioretinometry parameters of twin eyes
under the primary glaucoma was determined in such parameters, which have the least asymmetry in normal state.
P256 REPRODUCIBILITY OF RETINAL NERVE FIBER
LAYER THICKNESS MEASUREMENT USING SPECTRALDOMAIN OCT IN NORMAL EYES
S. Konno1, A. Tomidokoro1, H. Hirasawa1, M. Hangai2, N.
Maeda3, K. Sugiyama4, A. Iwase5, S. Kishi6, H. Abe7, N.
Yoshimura2, M. Araie1, P. 3D Normative data Study Group8
1
University of Tokyo, TOKYO, Japan, 2Kyoto University,
KYOTO, Japan, 3Osaka University, SUITA, Japan, 4Kanazawa University, KANAZAWA, Japan, 5Tajimi Municipal Hospital, TAJIMI, Japan, 6Gunma University, MAEBASHI, Japan,
7
Niigata University, NIIGATA, Japan, 83D Normative data
Study Group, TOKYO, Japan
Purpose: To compare the reproducibility of retinal nerve fiber
thickness (RNFLT) measurement around the optic nerve
heads between a spectral-domain optical coherence tomography (SD-OCT) and a time-domain OCT (TD-OCT).
Design: A prospective study.
Participants: Thirty ophthalmologically normal eyes of 30
subjects.
Methods: In all subjects, after confirming ophthalmological
normality by comprehensive ophthalmic examinations including visual field testing with the Humphrey Field Analyzer 24-2
SITA standard (Carl Zeiss Meditec, CA), RNFLT measurements with a SD-OCT (3D-OCT1000, Topcon, Japan) and a
TD-OCT (Stratus OCT, Carl Zeiss Meditec) were performed
three times in the same day (short-term reproducibility) and
repeated in another day (inter-visit reproducibility). Scanning
protocols of the SD-OCT were the circular scan and the

3-dimensional raster(3-D scan) scan around the optic disc
and that of the TD-OCT was the Fast-RNFL scan.
Results: Coefficients of variation (CVs) for the short-term
reproducibility were good for the both instruments (≤2.2%)
without significant difference between the instruments in the
360-degree average and sectorized average of RNFLT (P >
0.1). CVs for the long-term reproducibility were not significantly different for the 360-degree average of RNFLT between
the two instruments (P > 0.1). In sectorized analysis, CVs for
the long-term reproducibility by the SD-OCT were significantly smaller in the superior and inferior quadrants with the
circular scan and in the superior and nasal quadrants with
the 3-D scan than those with the TD-OCT, respectively
(P &0.03).
Conclusion: Inter-visit reproducibility of RNFLT measurement with the SD-OCT were better than that with the TD-OCT
at least in some quadrants in which the changes in RNFLT
by glaucoma was often clinically important.
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Knecht P, Sturm V, et al. Reproducibility of nerve fiber layer
thickness measurements using 3D fourier-domain OCT.
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P257 A SUPER PIXEL ANALYSIS FOR GLAUCOMA DISCRIMINATION BY SPECTRAL DOMAIN OPTICAL COHERENCE TOMOGRAPHY (SD-OCT)
M. Gabriele, H. Ishikawa, R. Bilonick, G. Wollstein, J. Xu,
L. Kagemann, J. Schuman
University of Pittsburgh, PITTSBURGH, USA
Purpose: To evaluate the glaucoma discriminating ability of
a super pixel (SP) analysis of the macular region using SDOCT.
Design: Cross-sectional.
Participants: Eighty-eight eyes of 54 healthy volunteers; 26
eyes of 26 glaucoma subjects.
Methods: The macular region of all subjects was scanned
using SD-OCT (Cirrus HD-OCT; Carl Zeiss Meditec, Dublin,
CA; Macular Cube 200x200 scan). Total retinal (TR) and
inner retinal complex (IRC; retinal nerve fiber (RNFL), ganglion cell, and inner plexiform layers) were automatically
measured using custom software. 54 eyes (one eye from
each healthy volunteer) were used to establish normative
data for TR and IRC thicknesses, and the remaining 34
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healthy eyes were used to assess glaucoma discriminating
performance (test group). SPs were defined as the mean of
4x4 adjacent sampling points and used for RNFL thickness
analysis. Our software automatically calculated the number
of abnormal SP (< mean - 2*standard deviation; Num) and
the number of abnormal SPs in the largest abnormal SP
cluster (cluster should have at least 5 adjacent abnormal
SPs; Max). The conventional circumpapillary RNFL (cpRNFL)
thickness was measured on each eye with Cirrus HD-OCT,
Optic Disc 200x200 scan.
Main outcome measures: Area under receiver operating
characteristics curve (AUC) and specificity for cpRNFL, TR
Num, TR Max, IRC Num, IRC Max.
Results: Glaucoma subjects were older (64.3 ± 11.5 vs 43.1
± 15.3 years, p < 0.001, Wilcoxon) with a worse visual field
mean deviation (-7.3 ± 7.6 vs -0.5 ± 1.4 dB, p < 0.001) than
the healthy test group. AUC and specificity at a sensitivity of
~0.96 were as follows: cpRNFL AUC 0.97 (specificity 0.81),
TR Num AUC 0.94 (specificity 0.84), TR Max AUC 0.94
(specificity 0.81), IRC Num AUC 0.99 (specificity 0.93), IRC
Max AUC 0.99 (specificity 0.93). No statistically significant
difference in AUC was seen among measured parameters
(Jackknife method).
Conclusions: A super pixel analysis of the macular region
performs at least as well at discrimination glaucoma from
healthy eyes as conventional cpRNFL thickness measurements.
References:
1. Kook MS, Cho HS, Seong M, Choi J. Scanning laser polarimetry using variable corneal compensation in the detection
of glaucoma with localized visual field defects. Ophthalmology 2005; 112: 1970-1978. 2. Chauhan BC, LeBlanc RP,
McCormick TA, Rogers JB. Test-retest variability of topographic measurements with confocal scanning laser tomography in patients with glaucoma and control subjects. Am J
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topographic changes in the optic disc and peripapillary retina
using scanning laser tomography. Invest Ophthalmol Vis Sci
2000; 41: 775-782. 4. Hanley JA, Hajian-Tilaki KO. Sampling
variability of nonparametric estimates of the areas under
receiver operating characteristic curves: an update. Acad
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P258 CORRELATION BETWEEN STRATUS OPTICAL
COHERENCE TOMOGRAPHY AND SCANNING LASER
POLARIMETRY MEASUREMENTS IN GLAUCOMA, OCULAR HYPERTENSIVE AND GLAUCOMA-SUSPECT
EYES
H.Y. Chen1, M.L. Huang2
1
China Medical University Hospital, TAICHUNG, Taiwan,
2
National Chin-Yi University of Technology, Department of
Industrial Engineering, TAICHUNG COUNTY, Taiwan
Objective: To study the relationship between Stratus optical
coherence tomography (OCT) and scanning laser polarimetry with variable corneal compensation (SLP-VCC) in measuring peripapillary retinal nerve fiber layer (RNFL) thickness
in eyes with early glaucoma ( EG ), ocular hypertension (
OH), and glaucoma suspect ( GS) in a Taiwan Chinese
population.
Design: Prospective cross-sectional study.

Participants: One eye each of 120 patients (50 with EG, 32
with OH and 38 with GS) was included in the study.
Methods: Retinal nerve fiber layer (RNFL) thickness was
measured by both technologies. Humphrey Field Analyzer
visual field testing was performed in each patient.
Main outcome measure: The three parameters of the Stratus OCT (average, superior quadrant and inferior quadrant
thickness) and GDx VCC (TSNIT average, superior average
and inferior average thickness) were correlated using the
Pearson’s correlation coefficient (r) in three groups.
Results: In EG group, the following parameters were found
to be significantly correlated (P < 0.005). GDx VCC-TSNITaverage/ Stratus average thickness (r = 0.467), GDx VCCsuperior average/ Stratus OCT-superior quadrant (r = 0.614),
and GDx VCC-inferior average / Stratus OCT-inferior quadrant (r = 0.558). In the OH group, there was no significant
correlation in the three parameters. In GS group, there was
significant correlation only in GDx VCC-inferior average/ Stratus OCT-inferior quadrant (r = 0.361).
Conclusions: The RNFL thickness measured by Stratus
OCT and GDx VCC was well correlated in early glaucomatous eyes. However, the correlation of the measurement
between the two imaging machines was poor either in ocular
hypertension or glaucoma suspect eyes. When managing
the case with ocular hypertension or glaucoma suspect eye,
we should be more cautious in interpreting the imaging
data.
References:
1. Bagga H, Greenfield DS, Feuer W, et al. Scanning laser
polarimetry with variable corneal compensation and optical
coherence tomography in normal and glaucomatous eyes.
Am J Ophthalmol 2003; 135: 521-529. 2. Halkiadakis I, Kipioti A, Emfietzoglou I, et al. Comparison of optical coherence
tomography and scanning laser polarimetry in glaucoma,
ocular hypertension, and suspected glaucoma. Ophthalmic
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scanning laser polarimetry and Stratus optical coherence
tomography in the diagnosis of chronic glaucoma. Acta Ophthalmol Scand 2006; 84: 650-655. 4. Zangwill LM, Bowd C.
Retinal nerve fiber layer analysis in the diagnosis of glaucoma. Curr Opin Ophthalmol 2006; 17: 120-131. 5. Medeiros
FA, Vizzeri G, Zangwill LM, et al. Comparison of retinal nerve
fiber layer and optic disc imaging for diagnosing glaucoma
in patients suspected of having the disease. Ophthalmology
2008; 115: 1340-1346.
P259 EFFECT OF AGGRESSIVE LOWERING OF INTRA
OCULAR PRESSURE ON RETINAL NERVE FIBER LAYER
THICKNESS USING HIGH DEFINITION OCULAR COHERENCE TOMOGRAPHY
P. Vyas, S. Vyas
Choithram Netralaya, INDORE, India
Objective: To assess peripapillary RNLF thickness in glaucoma patients after aggressive reduction of IOP by using HD
OCT.
Design: Prospective selective case allocation observational
trial.
Participants: Nine eyes of 5 patients having POAG underwent medical or surgical intervention to reduce IOP by minimum of 50% from base line (damaging IOP).
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Methods: Newly diagnosed POAG patients with very high
initial IOP underwent RNFL measurement with HD OCT (Cirrus Software version 3.0 Carl Zeiss, Dublin CA), before initiation of therapy and after reduction of minimum 50% IOP
by medical or surgical therapy, peripapillary RNFL thickness
compared on following basis: 1. Mean RNFL thickness across
TSNIT curve; 2. Mean RNFL thickness in 4 quadrants TSNI;
3. Mean RNFL thickness at each clock position; 4. RNFL
thickness across TSNIT curve at 254 locations.
Results: Mean IOP before initiation of therapy was 40.66 ±
6.78 mmHg at 3 months was 14.88 ± 1.76 mmHg. Minimum
reduction of more than 50% in each eye from baseline. One
eye of one patient underwent trabeculectomy and and eight
eyes of four patients received medical therapy. Mean RNFL
thickness before treatment was 71.44 ± 14.43 μm. Mean
RNFL thickness at 3 months after treatment was 70.11 ±
15.01 μm. Mean RNFL thickness at four quadrants pre and
post treatment were respectively: Temporal 61.11 ± 14.56 /
66.33 ± 9.85, Superior 81.44 ± 78.50 / 74.77 ± 15.31, Nasal
70.00 ± 12.12 / 71.66 ± 12.63, Inferior 76.88 ± 21.42 / 78.55
± 21.34. RNFL thickness at each clock hour were compared
and also across the TSNIT curve at 254 locations were
observed for any deviation of more than five microns at three
consecutive locations, none showed that.
Conclusion: Aggressive lowering of IOP by medical or surgical means is not associated with change in RNFL thickness
as measured by HD OCT.
References:
1. Chang PT, Navneet Sekhon N, Budenz DL, et al. Effect of
Lowering Intra Ocular Pressure on Optic Nerve Tomograhy
Measurement of Peripapillary Retinal Nerve Fiber Layer
Thickness. Ophthalmology 2007; 114: 2252-2258. 2. Mumcuoglu T, Wallstein G, Wojtwaski M, et al. Improved Visualization of Glaucomatous Retinal Damage Using High Speed
Ultra High Resolution Optical Coherence Tomography. Ophthalmology 2007; 114: 2238-2243. 3. Parikh RS, Parikh S,
Chandra Sekhar G, et al. Diagnostic Capabilities of Optical
Coherence Tomography (Stratus OCT3) in Early Glaucoma
Ophthalmology 2007; 114: 2238-2234. 4. Sharma P, Sample
PA, Zangwill LM, et al. Diagnostic Tool for Glaucoma Detection and Management. Surv Ophthalmol 2008: 53: S17-S32.
5. Chang R, Budenz DL. New Development in Optical Coherence Tomography for Glaucoma. Current Opin Ophthalmol
2008: 19: 127-135.

Methods: Goldman applanation tonometry, Stratus OCT and
standard automated perimetry (SAP, Humphrey Field Analyzer II 750; Swedish Interactive Threshold Algorithm (SITA)
standard).
Main outcome measure: Global average, quadrant and
clock hour RNFL thicknesses as measured by Stratus OCT
and SAP result.
Results: The mean IOP of RVO fellow eyes was 14.93 ±
2.64 (range 9-20 mmHg). The global average (100.22 ± 13.61
vs 106.12 ± 8.99, p = 0.008), inferior quadrant (127.18 ±
18.93 vs 134.75 ± 14.04, p = 0.018) and temporal quadrant
thicknesses (73.70 ± 14.32 vs 79.11 ± 10.10, p = 0.023) were
significantly thinner in RVO fellow eyes compared to normal
control eyes. In the clock hour analysis, thicknesses were
significantly thinner in the 7 (134.57 ± 22.53 vs 143.86 ±
16.99, p = 0.015), 10 (83.18 ± 20.34 vs 95.41 ± 14.78 p <
0.001) and 11 (125.95 ± 28.80 vs 143.45 ± 18.13, p < 0.001)
o’clock sectors in RVO fellow eyes than in normal controls.
The glaucomatous visual field defects corresponding to the
OCT finding were found in 11 of 56 (19.6%) RVO fellow
eyes.
Conclusions: In RVO fellow eyes, the RNFL thickness was
decreased, in particular in the inferotemporal and superotemporal sectors compared to normal control eyes. These data
suggest that RVO and glaucoma may have systemic risk
factors as a common pathogenic mechanism.
References:
1. Stewart RM, Clearkin LG. Insulin resistance and autoregulatory dysfunction in glaucoma and retinal vein occlusion.
Am J Ophthalmol 2008; 145: 394-396. 2. Klein R, Moss SE,
Meuer SM, Klein BE. The 15-year cumulative incidence of
retinal vein occlusion: the Beaver Dam Eye Study. Arch Ophthalmol 2008; 126: 513-518. 3. Beaumont PE, Kang HK. Cupto-disc ratio, intraocular pressure, and primary open-angle
glaucoma in retinal venous occlusion. Ophthalmology 2002;
109: 282-286. 4. Sihota R, Sony P, Gupta V, Dada T, Singh
R. Diagnostic capability of optical coherence tomography in
evaluating the degree of glaucomatous retinal nerve fiber
damage. Invest Ophthalmol Vis Sci 2006; 47: 2006-2010. 5.
Martinez A, Proupim N, Sanchez M. Retinal nerve fibre layer
thickness measurements using optical coherence tomography in migraine patients. Br J Ophthalmol 2008; 92: 10691075.

P260 RETINAL NERVE FIBER LAYER THICKNESS MEASURED BY OPTICAL COHERENCE TOMOGRAPHY IN
THE FELLOW EYES OF UNILATERAL RETINAL VEIN
OCCLUSION
M.J. Kim1, E.S. Han2, T.-W. Kim3
1
Seoul National University Bundang Hospital, SEOUL, SouthKorea, 2Department of Ophthalmology, Seoul National University Hospital, SEOUL, South-Korea, 3Department of
Ophthalmology, Seoul National University Bundang Hospital,
SEOUL, South-Korea

P261 THE EFFECT OF SPHERICAL EQUIVALENT ON THE
RETINAL NERVE FIBER LAYER THICKNESS PROFILE IN
HEALTHY EYES
Y.C. Yoo1, K.H. Park2, S.H. Kang3
1
Gangdong Sacred Heart Hospital, SEOUL, South-Korea,
2
Seoul National University Hospital, SEOUL, South-Korea,
3
Chun Cheon Sacred Heart Hspital. CHUN SEON, SouthKorea

Purpose: To investigate whether the retinal nerve fiber layer
thickness is decreased in the fellow eyes with normal intraocular pressure in subjects with unilateral retinal vein occlusion
(RVO).
Design: Prospective cross-sectional study.
Participants and controls: Fifty six patients with unilateral
RVO and 56 age-matched normal control subjects were
enrolled.

Purpose: To determine the effect of spherical equivalent
(SE) on the retinal nerve fiber layer thickness (RNFL) profile
in healthy eyes.
Design: Cross-sectional observational study.
Participants: One hundred twenty seven eyes of 67 Korean
normal subjects.
Methods: Tilt ratio of the optic disc was calculated from color
disc photographs. Peripapillary Fast RNFL scans performed
by Stratus OCT were taken. From the raw data of scanned
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images, angular location of superior maximal RNFL thickness
point from a reference line, which was drawn horizontally
through the center of the scan circle, was calculated. With
same method, that of inferior maximal RNFL thickness point
was calculated.
Main outcome measure: Linear regression analysis of the
effect of SE on angular location of superior and inferior maximal RNFL thickness points.
Results: The mean SE was -4.75 diopter (standard deviation,
3.31) and the mean tilt ratio was 0.88 (standard deviation,
0.07). Closer angular location toward the fovea of both superior (r = 0.49, P < 0.01) and inferior maximal RNFL thickness
point (r = 0.54, P < 0.01) was associated with lower SE.
However, lower tilt ratio was not significantly associated with
lower SE (r = 0.10, P = 0.29).
Conclusion: Maximal superior and inferior RNFL thickness
points were located closer to the fovea in eyes with lower SE.
This variable may need to be taken into account when constructing internal normative database of Stratus OCT and
evaluating patients for diagnosis of glaucoma based on this
device.
References:
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Am J Ophthalmol 1989; 108: 404-413. 2. Tay E, Seah SK,
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139: 247-252. 3. Hwang JM, Kim TW, Park KH, et al. Correlation between topographic profiles of localized retinal
nerve fiber layer defects as determined by optical coherence
tomography and red-free fundus photography. J Glaucoma
2006; 15: 223-228. 4. Hoh ST, Lim MC, Seah SK, et al. Peripapillary retinal nerve fiber layer thickness variations with
myopia. Ophthalmology 2006; 113: 773-777. 5. Budenz DL,
Anderson DR, Varma R, et al. Determinants of normal retinal
nerve fiber layer thickness measured by Stratus OCT. Ophthalmology 2007; 114: 1047-1052.
P262 VISUAL FUNCTION AND RETINAL NERVE FIBER
LAYER THICKNESS: THE TIPPING POINT
G. Wollstein, R. Bilonick, L. Kagemann, H. Ishikawa, L.
Gabriele, R. Noecker, J. S. Schuman
UPMC Eye Center, PITTSBURGH, USA
Purpose: It has been suggested that glaucomatous structural damage precedes the appearance of functional abnormality. The purpose of this study was to determine the retinal
nerve fiber layer (RNFL) thickness at which visual field (VF)
damage accelerates.
Design: Cross-sectional.
Participants: Both eyes in 10 healthy and 29 glaucoma subjects.
Methods: VF exams and spectral-domain optical coherence
tomography (SD-OCT; Cirrus HD-OCT, Carl Zeiss Meditec,
Dublin, CA) optic disc 200x200 cube scans were obtained
from all subjects. A ‘broken stick’ analysis model was fitted
to VF mean deviation (MD) and average and quadrant RNFL
thicknesses data while ignoring clustering to provide an initial
estimate of the tipping point. The change point is a knot
between the two straight-line segments for higher MD and
lower MD. The method of maximum likelihood was used to
estimate the mixed effect model parameters including the
knot location.

Main outcome measures: RNFL thickness.
Results: At higher MD, the rate of functional loss was shallower (0.076 dB/μm RNFL thickness lost [95% confidence
interval -0.013-0.165]) than the rate of loss in lower MD
(0.568 dB/μm [0.453-0.683]). The inflection point for VF loss
was 72.34 μm, 23% below the healthy population mean of
92.60 μm, which was an RNFL thickness equal to a loss of
approximately 50% of the OCT dynamic range. Inferior, superior, nasal, and temporal RNFL tipping point thicknesses were
88.36, 67.75, 53.96, and 57.10 μm respectively.
Conclusions: Substantial structural loss occurs prior to the
appearance of functional VF loss. At mean RNFL thicknesses
above 72m, RNFL assessment is more sensitive to disease
progression.
References:
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monitoring progression of early glaucoma damage. Ophthalmology 1992; 99: 19-28. 2. Quigley HA, Enger C, Katz J,
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Guareschi M et al. Retinal sensitivity and retinal nerve fiber
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in glaucoma. Am J Ophthalmol 2007; 144: 733-740. 4. Ajtony
C, Balla Z, Somoskeoy S, Kovacs B. Relationship between
visual field sensitivity and retinal nerve fiber layer thickness
as measured by optical coherence tomography. Invest
Ophthalmol Vis Sci 2007; 48: 258-263. 5. Hood DC, Kardon
RH. A framework for comparing structural and functional
measures of glaucomatous damage. Prog Retin Eye Res
2007; 26: 688-710.
P263 MEASUREMENT OF RETINAL NERVE FIBER LAYER
THICKNESS USING 3D FOURIER-DOMAIN OCT IN EYES
WITH DIFFERENT STAGE OF GLAUCOMA
B. Cvenkel, A. Šket Kontestabile
Eye Hospital, University Medical Centre Ljubljana, LJUBLJANA, Slovenia
Purpose: To measure retinal nerve fibre layer (RNFL) thickness with Topcon 3d-OCT 1000 in normal subjects and glaucoma patients and to evaluate the relationship between visual
field (VF) parameters and RNFL thickness.
Design: Cross-sectional study
Participants: Hundred fifty eight subjects - 41 normal, 25
with preperimetric glaucoma (PPG) and 92 with different
stages of primary open-angle glaucoma (POAG) were
enrolled in this study.
Methods: Standard automated perimetry was performed in
all eyes. High-density 6x6 mm 3d-scans of the optic disc were
taken. RNFL thickness was measured for 6 areas of the 3,4
mm circle and for 8 areas corresponding to the ETDRS grid,
both centered on the optic disc. RNFL thickness values were
calculated for inner ring 1 surrounding the optic disc border
(consisting of areas 2-5) and the outer ring (ring 2, consisting
of areas 6-9) of the ETDRS grid. The strength of association
between mean sensitivity (MS), mean defect (MD) of visual
fields and RNFL thickness were evaluated with regression
analysis and Pearson correlation coefficients.
Main outcome measures: VF parameters: mean sensitivity
(MS) and mean defect (MD). OCT measurements of RNFL
thickness.
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Results: In the normal group mean RNFL for 3,4 mm circle
was 555 μm (60 μm) and 363 μm (56 μm) for ring 1, for the
POAG group the values were 347 μm (125 μm) for 3,4 mm
circle and 166 μm (85 μm) for ring 1, and for the PPG group
the values were 473 μm (79 μm) and 250 μm (51 μm),
respectively. The differences in RNFL thickness between
normal eyes, PPG eyes and POAG eyes were highly significant (p &0,001) for areas 2 and 4 of the ring 1, ring 1 and
mean RNFL for the 3,4 mm circle. The correlation of RNFL
and the VF parameters in normal and PPG eyes was not
significant. In POAG eyes, RNFL and both MS (r = 0,602)
and MD (r = -0,593) correlated significantly. The best parameters for differentiating normal from PPG eyes eyes were ring
1 (area under receiver operator characteristic curves (AUC)
= 0,949) and area 4 values (AUC = 0,905).
Conclusions: 3d-OCT showed significantly decreased mean
RNFL thickness of the ring 1 by 26% in PPG eyes and by
50% in eyes with early perimetric glaucoma compared to the
control group. These results support the usefulness of this
technology. However, in the future normative database is
needed, adjusted for variables that have an effect on
RNFL.
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P, et al. Evaluation of OCT and HRT parameters in detecting
early and moderate glaucoma. Invest Ophthalmol Vis Sci
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P264 MAPPING OF MACULAR SUBSTRUCTURES WITH
SPECTRAL DOMAIN OPTICAL COHERENCE TOMOGRAPHY IN NORMAL AND GLAUCOMATOUS EYES, 2ND
REPORT
M. Takamatu, T. Sone, Y. Kiuchi
Hiroshima Unniversity, HIROSHIMA, Japan
Purpose: To evaluate damage in normal and glaucomatous
eyes, we measured the ganglion cell complex layer thickness
of macular regions using spectral domain optical coherence
tomography (SD-OCT).
Design: Observational cross-sectional retrospective study.
Participants: One hundred forty-six eyes of ninety-four participants in Hiroshima University Hospital, divided into four
groups: normal (N), early glaucoma (EG), moderate glaucoma (MG) and severe glaucoma (SG) with 45, 14, 10 and
69 eyes (Stages are decided using Anderson’s classification),
respectively.
Methods: RTVue-100 (Optovue, Inc., Fremont, CA, USA)
was used to map the macula over an area of 7-mm square.
Macular OCT images were prepared for automatic segmentation using the GCC program. We measured the thickness
of the macular ganglion cell complex layer (mGCCL) as a
nerve fiber layer, ganglion cell layer with its inner plexiform
layer, and that of the macular total retina (mTR) as the

mGCCL with its outer retinal layer (mORL) (The mORL thickness was determined as the mTR thickness minus the
mGCCL thickness). The results in G eyes were compared
with those in N eyes. We also evaluated the co-efficiency of
each thickness of the mGCCL, mORL and mTR and each
mean deviation (MD) employing the Humphrey® Field Analyzer (HFA) using the SITA-standardTM program.
Main outcome measures: Area-weighted average thicknesses of retinal sublayers in the macula.
Results: The mGCCL was significantly thinner in other
groups {EG (87.39 ± 6.41 μm), MG (79.11 ± 3.58 μm), SG
(77.98 ± 13.65 μm)} than the N (91.36 ± 8.34 μm) eyes (p <
0.0001). Also the total retina was significantly thinner in other
groups {EG (255.34 ± 10.95 μm), MG (240.55 ± 13.81 μm),
SG (245.93 ± 19.47 μm)} than in N (260.05 ± 12.26 μm) eyes
(p < 0.0001). However, the difference in mORL thickness
between each glaucoma groups {EG (167.95 ± 7.47 μm), MG
(161.44 ± 7.04 μm), SG (167.96 ± 10.39 μm)} and N (168.69
± 7.95 μm) eyes was not significant (p = 0.1609). The coefficiency of the mGCCL thickness and MD was significant
(r2 = 0.323, p < 0.0001), also, that of the mTR thickness and
MD was significant (r2 = 0.201, p < 0.0001). However, that of
the mORL thickness and MD was non-significant (r2 = 0.005,
p = 0.426)
Conclusions: Glaucoma leads to the thinning of the mGCCL
and mTR at several stages. The MD (representing visual field
loss), mGCCL and mTR thickness showed significant coefficiency, but the mORL did not. Measurement of the mGCCL
using RTVue-100 was suggested to facilitate effective glaucoma detection and evaluation at various stages.
P265 REPRODUCIBILITY OF RETINAL NERVE FIBER
LAYER THICKNESS MEASUREMENTS WITH THE
REPEAT-SCAN PROTOCOL USING THE CIRRUS OCT IN
NORMAL AND GLAUCOMATOUS EYES
S. Bhartiya1, T. Dada1, M. Kumar HM1, S. Chaudhary2, D.
Guleria1, A. Panda1
1
Dr. RPCentre for Ophthalmic Sciences,AIIMS, NEW DELHI,
India, 2Dr RPCentre for ophthalmic sciences,AIIMS, NEW
DELHI, India
Purpose: To evaluate the test retest variability of Cirrus optical coherence tomography (Carl Zeiss Meditec, Inc., Dublin,
CA) in measurement of retinal nerve fibre layer thickness.
Design: Observational cross-sectional study.
Participants: Ninety-two eyes of 92 subjects (30 eyes with
primary open-angle glaucoma, 62 eyes of healthy controls).
Main outcome measures: Intrasession test-retest variability
of each clock hour, quadrant, and average RNFL thickness
was determined.
Methods: Peripapillary RNFL thickness was measured using
the repeat scan protocol of Cirrus optical coherence tomography (OCT) three times on the same day performed by a
single operator over a 30-minute period with a brief rest
between sessions to determine intrasession variability. Reliability was assessed by the Intraclass correlation coefficient
alpha (ICC) and the Bland Altman plot for the limits of agreement for the overall mean RNFL thickness and for each quadrant.
Results: The average age of the subjects was 43.09 ± 16.28
years. The mean average RNFL thickness (in microns) in
glaucoma patients for each of the repeats was 76.52 ± 13.72,
77.11 ± 12.65, and 76.78 ± 13.21 respectively. The mean
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average RNFL thickness in the control group was 91.40 ±
9.29, 91.15 ± 9.75, 91.18 ± 10.48 respectively. The Intraclass
correlation coefficient alpha for mean RNFL thickness was
0.99, while that for the temporal, superior, nasal and inferior
quadrants was 0.97, 0.92, 0.91 and 0.97 respectively. As per
the bland Altman plots the limits of agreement (95% CI) for
the average RNFL thickness for sessions one and two, one
and three, and two and three were, 0.26 ± 26.30,and 0.20 ±
26.66, and 2.00 ± 25.74 respectively in the control group. In
patients of glaucoma limits of agreement (95% CI) for the
average RNFL thickness for sessions one and two, one and
three, and two and three were 0.59 ± 18.9, 0.26 ± 12.92 and
0.33 ± 13.24 respectively.
Conclusions: The Cirrus OCT shows excellent intrasession
repeatability in both normal and glaucomatous eyes using
the repeat scan protocol.
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Clin Exp Ophthalmol 2009; 247: 245-252. 5. Costa-Cunha
LV, Cunha LP, Malta RF, Monteiro ML. Comparison of Fourier-domain and time-domain optical coherence tomography
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P266 REPEATABILITY AND INFLUENCE OF PUPIL DILATION ON RNFL MEASUREMENT WITH THE OPTOVUE
OCT IN DIFFERENT SEVERITY OF GLAUCOMA
G. Holló, A. Garas, P. Vargha
Semmelweis University, BUDAPEST, Hungary
Objective: To evaluate repeatability (CoV) and influence of
pupil dilation on RNFLT measurements with the Optovue
OCT (RTVue) in different glaucoma severity.
Design: Evaluation of a diagnostic technique.
Participants: One eye of 14 healthy subjects (MD<2dB), 11
glaucoma patients with MD 6-12dB and 12 glaucoma patients
with MD > 15dB.
Testing: RTVue NHM4 scan (software version 3.5) was
obtained 5 times before and after pupil dilation. Undilated
RNFLT repeatability was compared to that calculated from 5
GDx-VCC and 5 ECC measurements obtained on the same
eyes.
Main outcome measure: CoV, ICC.
Results: Pupil diameter changed from 2.5 ± 1.0 mm to 6.1
± 1.7 mm (paired t-test, p < 0.001). Most RNFLT values did
not change in mydriasis, and mean difference remained
≤ 1.47 μm. CoV was < 7% for all parameters and did not
change due to pupil dilation. Repeatability with RTVue OCT
was similar to that with GDx-VCC and ECC, but for RNFLT
avg it was consistently better than that found with GDx (VCC
or ECC or both). A significant trend for decreasing repeat-

ability in increasing disease severity (Jonckheere-Terpstra
test, p < 0.007) was seen for all parameters.
Conclusions: Repeatability of RNFLT measurements with
the RTVue OCT is favorable in all severity stages of glaucoma, not influenced by mydriasis, similar to and for average
RNFLT lower than that with GDx-VCC and ECC. RTVue OCT
repeatability shows small but significant decrease with
increasing disease severity.
P267 VARIABILITY OF THE OPTICAL COHERENCE
TOMOGRAPHY MEASUREMENT OF THE PERIPAPILLARY RETINAL NERVE FIBER LAYER ACCORDING TO
OPTIC DISC MARGIN DISTANCE
D.P.E. Castro, L.C. Castro, C. Mattox
New England Eye Center/Tufts Medical Center, BOSTON,
USA
Purpose: To verify the variability of peripapillary retinal nerve
fiber layer (RNFL) thickness in glaucomatous and glaucoma
suspect patients on Fourier domain optical coherence tomography (OCT) according to the optic disc margin distance.
Methods: Prospective cross sectional study in which 3D optic
disc OCT scans (3D1000 Topcon OCT) were performed twice
in one eye of 27 glaucoma or glaucoma suspect patients. After
the measurement of the optic disc size with Heidelberg Retinal
Tomography III, three different circle scans centered on optic
disc with radius 0.4; 0.7; 1.0 mm larger than the optic disc
radius were recorded from the 3D OCT scan. RNFL thickness
was computed for six subfields. All scans were manually corrected for software breaks of the 2 boundaries of the RNFL.
Inter-scan reproducibility of each circle was assessed with
intraclass correlation coefficients (ICCs).
Results: Twelve eyes from glaucoma suspects and 15 eyes
from glaucoma patients (11 POAG; 4 secondary glaucoma)
were scanned. The mean [standard deviation (SD)] vertical
and horizontal optic disc size were respectively 1.7 (0.2) mm,
and 1.5 (0.2) mm. The average (SD) RNFL thickness progressively decreased with the increasing distance to the optic disc
border (0.4; 0.7; 1.0 mm) on both first [103.6 (20.8); 94.5 (16.1);
80 (13.9) μm] and second scans [102.9 (22.7); 93.9 (17.4);
79.9 (15.8) μm] (p < 0.0001). ICCs (95% confidence interval)
showed good reproducibility on every sub-field in all the three
size circles. Superior temporal sub-field was the most reliable
on both 0.4 and 0.7 mm size circles [0.96 (0.92-0.98)] but was
the less reliable [0.74 (0.52-0.87)] in the 1.0 mm size circle.
The less reliable subfield in the 0.4 and 0.7 mm size circle was
inferior nasal [0.66 (0.38-0.83)] and superior nasal [0.79
(0.59-0.90)], respectively. The ICC of the average RNFL
thickness in the 0.7 mm size circle [0.96 (0.92-0.98)] was
similar to the 1.0 mm size circle [0.96 (0.91-0.98)], and both
were greater than the 0.4 mm [0.90 (0.89-0.98)].
Conclusion: The peripapillary RNFL thickness varies according to the optic disc distance, progressively thinning with the
increase of the distance from the optic disc margin. Reproducibility between two scans is good for all the three circles size
and there is no significant difference among them.
References:
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Skaf M, Barron E. Retinal nerve fiber layer thickness in normal human eyes. Ophthalmology 1996; 103: 2114-2119. 6.
Wu Z, Vazeen M, Varma R, et al. Factors associated with
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P268 COMPARISON OF CIRRUS SPECTRAL DOMAIN
OCT AND STRATUS OCT ON THE ABILITY TO DETECT
LOCALIZED RETINAL NERVE FIBER LAYER DEFECTS
IN PREPERIMETRIC GLAUCOMA
J.W. Jeoung1, K.H. Park1, T.W. Kim2, S.H. Kim3, D.M. Kim1
1
Seoul National University Hospital, SEOUL, South-Korea,
Stratus OCT for detecting preperimetric RNFL defects.
Among the various Cirrus OCT parameters, the Deviation
from Normal map had the highest sensitivity.
Purpose: To evaluate and compare the diagnostic abilities
of the Cirrus and Stratus optical coherence tomography
(OCT) to detect localized retinal nerve fiber layer (RNFL)
defects in patients with normal standard automated perimetry.
Design: Cross-sectional study.
Participants: Fifty-five eyes of 55 subjects with preperimetric localized RNFL defects based on red-free fundus photography and 55 healthy control eyes of 55 age- and sex-matched
subjects were enrolled from the Glaucoma Clinic of Seoul
National University Hospital.
Methods: All individuals underwent the Cirrus OCT and Stratus OCT within a 1-month period. Areas under the receiver
operating characteristic curves (AUROCs) were calculated
and compared for parameters reported as continuous variables. The sensitivity and specificity of various OCT parameters for detecting preperimetric localized RNFL defects were
calculated.
Main outcome measures: Sensitivity, specificity, and
AUROCs for various Cirrus and Stratus OCT parameters.
Results: There was no statistically significant difference
between the AUROCs for the best parameters from the Cirrus OCT (inferior thickness, AUROC = 0.728) and Stratus
OCT (7 o’clock sector, AUROC = 0.760) (P = 0.477). The
sensitivity of the various Cirrus OCT parameters, with the
criterion of abnormal at the 5% level, ranged from 21.0% to
87.1%, and that of the Stratus OCT parameters ranged from
4.8% to 30.7%. The highest Cirrus OCT sensitivity was
obtained with the Deviation from Normal map (sensitivity
87.1% and specificity 61.8%), and the highest Stratus OCT
sensitivity was obtained with the TSNIT thickness graph (sensitivity 30.7% and specificity 85.5%).
Conclusions: Cirrus OCT was more sensitive, but less specific than Stratus OCT for detecting preperimetric RNFL
defects. Among the various Cirrus OCT parameters, the
Deviation from Normal map had the highest sensitivity.
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P269 ASSESSMENT OF MACULAR ANATOMICAL AND
FUNCTIONAL CHANGES IN GLAUCOMA PATIENTS
A. Sedkey1, L.M. Hammouda2, K.A. Abou-Sedira3
1
Faculty of Medicine, Cairo University, Egypt, CAIRO, Egypt,
2
Faculty of Medicine, MENYA, Egypt, 3Research Institute,
GIZA, Egypt
Purpose: To detect the correlation between micro-structural
changes in the Ganglion Cell Complex (GCC) thickness and
macular functional damage detected in glaucoma patients
Design: A prospective study on patients with primary openangle glaucoma (POAG)
Participants: Seventy five eyes of thirty three glaucoma
patients were included in the study. The patients were divided
into groups according to the generalized glaucoma functional
damage detected.
Methods: Evaluation of micro-structural changes of the Ganglion Cell Complex (GCC) at the macular area using spectral
domain optical coherence tomography (OCT) was performed.
Deviation map together with the average, superior and inferior GCC thicknesses obtained from the thickness map were
used. Humphrey Automated Perimetry (HAP) using 10-2
Threshold strategy for detection of functional damage at the
macular area was also performed to all eyes.
Main Outcome Measures: Significant correlation between
anatomical and functional changees in glaucomatous
maculae with significant deviation from normal values was
detected in eyes with severe affection.
Results: An average thickness of the GCC in eyes showing
no visual field defect was ± 102.1μ. In eyes with early glaucomatous functional damage the average GCC thickness
was ± 96.5μ, while eyes showing advanced field defects had
an average GCC thickness of ± 65.2μ. These changes indicated a significant reduction of the GCC thickness (deviations
exceeding the lower 95th percentile), compared to agematched normative database, in patients with advanced
glaucomatous functional damage. A statistically significant
correlation between the GCC thickness and the existing
macular field defects was detected in the inter-group analysis.
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Conclusion: The combination of evaluating the macular area
both anatomically (using spectral domain OCT) and functionally (using the HAP, 10-2 strategy) has an important role in
defining the impact of GCC thickness on the integrity of the
visual field in glaucoma patients.
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P269.1 SPECTRAL DOMAIN OPTICAL COHERENCE
TOMOGRAPHY MEASUREMENTS OF LAMINAR AND
PRELAMINAR TISSUE MOVEMENT AFTER INTRAOCULAR PRESSURE ELEVATION
Y. Agoumi, G. Sharpe, P.H. Artes, L. Shuba, M.T. Nicolela,
B.C. Chauhan
Eye Care Centre, Dalhousie University, HALIFAX, Canada
Purpose: To determine the effects of acute intraocular pressure (IOP) elevation on laminar and prelaminar tissue position.
Methods: Eleven healthy subjects (mean 36.2; range 13-52
years) had their right optic nerve heads scanned with spectral
domain optical coherence tomography (SD-OCT, Spectralis,
Heidelberg Engineering) with 24 radial scans in high-resolution mode. Each radial scan consisted of 50 A-scans per
location. Baseline IOP was measured with a Tonopen and
then measured again with an ophthalmodynamometer with
a fixed force perpendicular to globe through the inferior lid.
SD-OCT imaging was repeated with the ophthalmodynamometer in place. The software allows image acquisition in
the same locations in sequential scans, hence the baseline
and post-IOP elevation images were precisely registered. A
line joining Bruch’s membrane/retinal pigment epithelium
opening was used as reference for baseline and post-IOP
elevation for each radial scan. The vertical distance from the
reference line to the anterior laminar surface and prelaminar
tissue surface at 9 equidistant points was measured for IOP
conditions.
Results: The mean baseline IOP was 13.8 (range; 9-19)
mmHg. Mean IOP elevation was 12.7 (range; 9-17) mmHg,
with the elevated IOP ranging 19-36 mmHg. The overall
mean shift in laminar position for the subjects was 0.06
(range; -5.29 to 3.99) microns indicating negligible net move-

ment of the laminar surface with IOP elevation. On the other
hand, the prelaminar tissue surface was displaced backwards
by a mean of 22.54 (range, 14.67-25.63) microns. There was
no relationship between the amount of prelaminar tissue displacement and magnitude of IOP elevation (r = -0.19, P =
0.68) or absolute IOP during elevation (r = 0.05, P = 0.92).
Conclusions: In normal subjects, the lamina appears to be
non-compliant to acute IOP changes. Our results suggest
that disc surface changes caused by acute IOP elevation are
the result of compression of prelaminar tissue as opposed to
a backwards displacement of the lamina.
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P269.2 NEURAL AND NON-NEURAL COMPOSITION OF
THE RETINAL NERVE FIBER LAYER IN EXPERIMENTAL
GLAUCOMA
J.L. Wheat1, L. Carter-Dawson2, R. Harwerth3
1
University of Houston, HOUSTON, USA, 2University of
Texas Health Science Center, HOUSTON, USA, 3University
of Houston College of Optometry, HOUSTON, USA
Purpose: Optical coherence tomography (OCT) is commonly
used to obtain thickness measurements of the circumpapillary retinal nerve fiber layer (RNFL) in glaucoma, but the
measurement does not give information regarding the composition of this region. Furthermore, it has been observed
with histology that there is an increase in the glial content
with glaucomatous damage which may confound the interpretation of the OCT measurements. The purpose of the
present study was to quantify the neural and non-neural components of the retinal nerve fiber layer in both glaucomatous
and control eyes.
Design: Case-control observational study.
Participants: Four macaque monkeys with experimental
glaucoma induced in one eye. The fellow eyes served as
controls.
Methods: Fixed retinal tissue from eight eyes was exposed
to phalloidin-Alexa 488, DAPI, glutamine synthetase and antiGFAP antibody to visualize actin in axons, nuclei, Mueller
cells, and astrocytes respectively. Segments of the RNFL
corresponding to similar regions previously measured with
OCT were examined using the Zeiss LSM510 Confocal
Microscope (Zeiss Meditec, Dublin CA). The proportion of
each stain in the RNFL was determined using a customized
MATLAB program in order to evaluate the tissue compositon
of the RNFL.
Main outcome: Evaluation of cell bodies contained within
the RNFL revealed a small decrease in the content of DAPI
staining elements between the normal and glaucomatous
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retina. The degree of actin staining showed a significant
decrease in the glaucomatous eyes versus the controls.
GFAP and glutamine synthetase staining elements were
elevated in the glaucomatous eyes.
Conclusions: Eyes with experimental glaucoma show a significant decrease in the proportion of actin staining elements
indicating a loss of ganglion cell axons, and an increase in
the proportion of GFAP and Mueller cell staining elements
indicating an increase in glial tissue in the RNFL with glaucoma.
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P269.3 DEVELOPMENT OF A NORMATIVE DATABASE
FOR GANGLION CELL COMPLEX ASSESSMENT WITH
THE RTVUE OCT
M. Fingeret1, M. Sinai2, D.F. Garway-Heath3, C. Girkin4, D.
Greenfield5, J. Liebmann6, J. Schuman7, R. Varma8
1
VA Medical Center, HEWLETT, USA, 2Optovue, inc, FREMONT, CA, USA, 3Moorfields Eye Hospital, LONDON, UK,
4
University of Alabama in Birmingham Dept of Ophthalmology, BIRMINGHAM, AL, USA, 5Bascom Palmer Eye Institute,
PALM BEACH GARDENS, FL, USA, 6Manhattan Eye, Ear
and Throat Hospital, NEW YORK, NY, USA, 7University of
Pittsburgh Eye Center, PITTSBURGH, PA, USA, 8Doheny
Eye Institute, LOS ANGELES, CA, USA
Purpose: To determine the range of normal thickness of the
ganglion cell complex in the macula region measured with
the RTVue, a Fourier Domain OCT, and to evaluate the relationship with age and possible ethnic differences.
Methods: A total of 861 eyes were collected at 15 clinical
sites worldwide with the average age 50.7 years old (range
19-82 years). Eligible participants were over 18 years old,
free from known ocular pathology, had IOP below 22 mmHg,
and had a normal visual field test based on the Humphrey
24-2 SITA Standard perimetry. The appearance of the optic
disc was not used as an exclusion criterion because it could
introduce bias in the database.
Results: The table lists the mean GCC thickness and standard deviation by ethnicity. Significant ethnic differences
were found (p < .001) even when age effects are taken into
account.
Discussion: The GCC in the macula may be an important
area of interest for detecting early glaucoma. Significant ethnic differences were found in the GCC thickness. Thus it may
be important for an instrument to use an ethnic-specific database which automatically adjusts the normative range and
cut-offs to account for both age and GCC effects.

6.9.5. Clinical examination methods: Computerized image analysis: Other
P270 STRUCTURAL AND FUNCTIONAL PARAMETERS
OF THE EYES OF GLAUCOMA PATIENTS AND THEIR
RELATIVES
I. Romanenko, E. Egorov, T. Romanova
Russian State Medical University, MOSCOW, Russian Federation
Background: Primary open-angle glaucoma has been previously associated with a positive family history of glaucoma.
The purpose of this study was to describe the value and the
results of screening of glaucoma patients and their firstdegree relatives.
Methods: Twenty families (sixty-six subjects) were included
in this study: 20 probands (glaucoma patients) with mean
age of 66 years, 14 siblings with mean age of 62 years and
32 their children with mean age of 41 years. Each participant
underwent a detailed examination, including visual acuity,
intraocular pressure measurement, gonioscopy, ophthalmoscopy. The HRT with software 3, the Humphrey 24-2 whiteon-white (W/W) and blue-on-yellow (B/Y) visual fields scores
were utilized.
Results: The relations between the topographic parameters,
retinal nerve fibre parameters, and visual field indices were
analyzed in glaucoma patients group. The mean retinal nerve
fiber layer (RNFL) thickness showed well correlation with
both pattern-standart deviation (PSD) (r = -0.58, p < 0.01)
and mean deviation (MD) (r = 0.55, p < 0.01) of W/W perimetry. There was also found statistically significant correlation
with optic nerve head (ONH) parameters such as rim area
and rim volume, and MD and PSD values of W/W visual field.
The MD and PSD values of B/Y perimetry were not so well
correlated with respective mean RNFL thickness (r = 0.40, r
= -0.30, respectively, p < 0.01), as W/W perimetry data. B-Y
perimetry MD and PSD of glaucoma patients are not so well
correlated with ONH parameters measured with the HRT, as
it has been reported previously. Among first-degree relatives
of glaucoma patients there were one affected child and one
affected sibling. Two glaucoma suspect children were also
firstly revealed. They had moderate changes in ONH parameters in one or two sectors, and decrease of MD and PSD of
B/Y perimetry. Inrtaocular pressure and W/W perimetry indices were in normal limits.
Conclusion: Therefore, both structural and functional
aspects should be evaluated in order to obtain full information
of the glaucomatous damage and to reveal any significant
changes in first-degree relatives of patients with glaucoma,
who has a strongly increased risk of this disease.
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6.11. Clinical examination methods: Bloodflow measurements
see also P037, P114
P271 RETROBULBAR FLOW VELOCITIES IN OPENANGLE GLAUCOMA AND THEIR ASSOCIATION WITH
MEAN ARTERIAL BLOOD PRESSURE
G. Fuchsjaeger-Mayrl, L. Schmetterer
Medical University of Vienna, VIENNA, Austria
Purpose: A number of previous studies have shown that
blood velocities in retrobulbar arteries are reduced in primary
open-angle glaucoma patients (POAG), indicative for reduced
blood flow to the eye. Some small scale studies also indicate
that reduced flow velocities as assessed with color Doppler
imaging (CDI) are a risk factor for the progression of the
disease. Large scale prospective studies on this topic are,
however, still missing. In the present studies we investigated
the relation between blood flow velocities in retrobulbar vessels and mean arterial blood pressure in patients with POAG
and healthy control subjects.
Design: Cross-sectional study.
Participants: A total of 252 POAG patients and 198 healthy
age-matched control subjects were included.
Main outcome measures: Retrobulbar flow velocities were
measured using CDI. Mean flow velocities (MFV) in the ophthalmic artery (OA), posterior ciliary arteries (PCAs) and the
central retinal artery (CRA) were taken as the main outcome
variables. Mean arterial blood pressure was measured noninvasively using automated oscillometry and intraocular pressure was measured using applanation tonometry.
Results: Intraocular pressure was higher in glaucoma
patients than in healthy controls (p < 0.01). Mean arterial
blood pressure was not different between groups. All flow
velocities were significantly reduced in POAG patients as
compared to healthy control subjects (p < 0.01 each). The
correlation between MFV and mean arterial blood pressure
was higher in POAG than in healthy control subjects for all
measured vessels.
Conclusions: As in previous studies blood velocities in retrobulbar vessels were reduced in POAG as compared to
healthy control subjects. In addition, an abnormal correlation
between blood velocities and mean arterial blood pressure
was found in POAG. This indicates vascular dysregulation
and supports the concept that reduced ocular blood flow in
glaucoma is not solely a consequence of the disease.
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P272 THE RELATIONSHIP BETWEEN PROGRESSION OF
VISUAL FIELD DEFECTS AND RETROBULBAR CIRCULATION IN PATIENTS WITH NORMAL-TENSION GLAUCOMA
Y. Yamazaki, T. Nakagami, F. Hayamizu, K. Mizuki
Nihon University Hospital, TOKYO, Japan
Purpose: To investigate whether the change of retrobulbar
circulatory dynamics are associated with progression of
visual field defects in eyes with normal-tension glaucoma
(NTG).
Design: Prospective study.
Participants: Thirty-four NTG patients (age: 60 ± 9 years,
gender: M/F = 17/17) underwent with diurnal tension curve
(DTC) and Color Doppler imaging.
Methods: Both eyes of all patients were followed up more
than 10 years with topical antiglaucoma medication. The
visual field was examined using program 30-2 of the Humphrey field analyzer in every twice a year. Progression of
visual field was defined as more than 2 adjacent points or at
least one of the innermost 4 points showed more than 10-dB
deterioration relatives to the average baseline values according to the Collaborative Normal-Tension Glaucoma Study.
Right eye of each patient was enrolled into the study. The
follow-up data of visual field change were analyzed using a
Kaplan-Meier life-table analysis.
Results: Eighteen eyes of 18 patients showed the progression of visual field, 16 eyes of 16 patients revealed visual
field stability during followed-up period. The mean value of
resistance index (RI) in the central retinal artery (CRA) was
0.75. The visual field stability was 61 ± 14% for eyes with RI
in the CRA less than 0.75, and 24 ± 11% for those with RI in
the CRA more than 0.75. There was a statistically significant
difference in the probability of visual field stability between
eyes with higher RI in the CRA than those with lower RI in
the CRA (Log Rank test; p = 0.03). Eyes with progressive
visual field showed significantly lower intraocular pressure
(IOP) of DTC than those with visual field stability (Paired
t-test, p = 0.012), but there was no difference in IOP during
followed-up period between the two groups.
Conclusion: Eyes with progressive visual field defects in
NTG have increased RI of CRA and lower IOP, suggesting
that not elevated IOP but circulatory factors may play a key
role in the deterioration of visual field defects.
References:
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P273 RELATIONSHIPS OF HEMODYNAMIC, STRUCTURAL AND FUNCTIONAL FINDINGS IN NORMAL TENSION GLAUCOMA PATIENTS
J. Wierzbowska, K. Wojtas, A. Stankiewicz
Military Health Service Institute, WARSAW, Poland
Purpose: To investigate the relation between retrobulbar
hemodynamics parameters measured by color Doppler imaging (CDI), optical coherence tomography (OCT) analysis of
the optic nerve head (ONH) and retinal nerve fibre layer
(RNFL), central corneal thickness (CCT) and standard automated perymetry (SAP) measures in patients with normal
tension glaucoma (NTG) and control subjects.
Design: A prospective, open-label study.
Participants and controls: Twenty-seven patients with nontreated NTG (F/M 23/4 mean age 60,6 SD 9,3) and 27 control
subjects (F/M 23/4 mean age 56,7 SD 8,5).
Methods and Main outcome measure: Peak systolic (PSV)
and end-diastolic velocities (EDV) and Pourcelot’s resistive
index (RI) of the ophthalmic artery (OA), the central retinal
artery (CRA) and the temporal and nasal short posterior ciliary arteries (TPCA, NPCA), Stratus OCT ONH parameters
(disc area DA, cup area CA, rim area RA, cup/disc area ratio
CDR, cup/disc horizontal ratio CDHR, cup/disc vertical ratio,
CDVR), OCT RNFL findings (average thickness AT, superior
average thickness Savg, inferior average thickness Iavg),
CCT and Humphrey visual field parameters (mean defect MD
and pattern standard deviation PSD) were correlated in both
groups. All measured parameters were also compared
between glaucoma and control subjects. Statistical analysis
was performed using t-test and the Fisher’s test.
Results: The PSV CRA, EDV CRA and EDV TPCA were
significantly reduced and RI CRA significantly increased in
NTG. CCT and all OCT ONH and RNFL outcomes differ significantly between groups. In NTG patients a significant
positive correlation were found between EDV CRA, EDV
TPCA, EDV NPCA and RNFLSavg thickness (EDV CRA: r =
0,41, EDV TPCA: r = 0,43 and EDV NPCA: r = 0,39), PSV
TPCA and RNFLSavg (r = 0,41), EDV CRA and RNFL AT (r
= 0,39). A significant negative correlation was found with PSV
NPCA and ONH CDR (r = - 0,41) and with PSV NPCA and
ONH CDVR (r = - 0,41). A significant correlation between
CCT and PSV AO was positive in NTG patients (r = 0,40)
whereas in healthy subjects the correlation was negative with
CCT and both AO velocities (PSV AO: r = -0,53; EDV AO: r=
=0,41). In healthy subjects ONH RA was significantly positively correlated with both RNFL Savg and RNFL Iavg thickness (r = 0,40 and r = 0,49, respectively).
Conclusions: Patients with NTG had reduced blood flow
velocities in CRA and TPCA and higher resistivity index in
CRA. Some hemodynamic parameters in NTG were positively

correlated with OCT RNFL thickness, CCT and negatively
with OCT ONH cup/disc ratio. In healthy subjects OCT RNFL
thickness was positively correlated with OCT ONH rim area
whereas CCT was negatively correlated with AO velocities.
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P274 THE EFFECT OF AGE ON CONTACT LENS DYNAMOMETRY
A. Boehm, T. Oppitz, L.E. Pillunat, E. Spoerl, R. Stodtmeister
University of Dresden, DRESDEN, Germany
Purpose: To examine the effect of age on diastolic and systolic blood pressure in the ophthalmic artery and the vein
pulsation pressure measured by a new contact lens dynamometer.
Design: Prospective cross-sectional study.
Participants: One randomly chosen eye of 106 healthy subjects (F: M = 58: 48) was examined. A nearly uniform age
distribution was achieved by recruiting subjects in 7 age
groups with at least 12 in each decade: 10-19 y, 20-29 y,
30-39 y, 40-49 y, 50-59 y, 60-69 y, and older or equal 70 y.
Methods: The diastolic and systolic blood pressure in the
ophthalmic artery and the vein pulsation pressure was measured by a new contact lens dynamometer (CLD) (Meditron,
Voelklingen, Germany). Arterial blood pressure at the upper
arm was measured by the cuff method according to Riva
Rocci (RR).
Main outcome measures: Systolic and diastolic ophthalmic
artery pressure, systolic and diastolic pressure in the subclavian artery (RR), pulsation pressure of the central retinal vein
(VPP).
Results: Blood pressures in the ophthalmic artery (CLD pressures) and in the subclavian artery (RR pressures) increased
with increasing age. This increase was stronger for the systolic ophthalmic artery pressures (R2 = 0.55; P < 0.001; 0.93
mmHg/year) than for the systolic subclavian artery pressures
(R2 = 0.28; P < 0.001; 0.45 mmHg/year). The increase with
age in diastolic pressure did not differ widely in both arteries
(CLD: R2 = 0.32; P < 0.001; 0.37 mmHg/year, RR: R2 = 0.26;
P < 0.001; 0.29 mmHg/year). The CLD pressures closely
correlated with the RR pressures (systolic: R2 = 0.54; P <
0.001; diastolic: R2 = 0.49; p < 0.001). The VPP was not
statistically significant related to age (R 2= 0.0001 and P =
0.824).
Conclusions: We showed for the first time that the systolic
pressure in the ophthalmic artery and the systemic blood
pressure converge with increasing age. This phenomenon
may be explained by increasing stiffness of the walls in the
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carotid arteries and the ophthalmic artery. Clinical CLD measurements in circulation diagnostics need to be compared to
measurements of the same age to avoid misinterpretation.
References:
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Karger 1962. 2. Sayegh FN, Weigelin E. Functional ophthalmodynamometry. Comparison between brachial and ophthalmic blood pressure in sitting and supine position. Angiology
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6.12. Clinical examination methods: Ultrasonography and ultrasound biomicroscopy
P275 COMPARATIVE STUDY OF CENTRAL CORNEAL
THICKNESS MEASUREMENT BY NON CONTACT SPECULAR MICROSCOPE AND ULTRASOUND PACHYMETER
IN NORMAL SUBJECTS
S. Kumar, N. Gupta, R. Sood, S. Bhala, S. Sood
Govt.Medical College Hospital, CHANDIGARH, India
Purpose: To compare central corneal thickness measurements by non contact specular microscope and ultrasound
pachymeter of corneas in normal subjects.
Design: Prospective randomized comparative study.
Participants: Ninety-six eyes of 49 normal subjects were
randomized and central corneal thickness was measured.
Method: Central corneal thickness was measured in 96 eyes
of 49 normal subjects using Non Contact Specular Microscope, TOPCON SP2000P and Ultrasound Pachymeter
P2000 (MICRO MEDICAL DEVICES,USA. All readings were
taken between 11.00 am and 2.00 pm (3hrs after awakening)
and by single investigator.
Main outcome measure: Central corneal thickness.
Results: Ninety-six eyes of 49 normal subjects were included
in the study with age ranging from 45 to 64 yrs and male to
female ratio of 1.5. CCT measured by ultrasound pachymeter ranged from 491-575.6 μm with a mean of 527.5 ± 24.8
μm. Central corneal thickness as measured by specular
microscope ranged from 450-542 μm with a mean of 490.5
± 26.4 μm. The mean value of central corneal thickness
obtained by non contact specular microscope was significantly less (37 μm) than the one by Ultrasound Pachymery
(p < 0.001).The two modalities show excellent linear correlation.
Conclusion: Both ultrasound pachymeter and non contact
specular microscope can be used to measure central corneal
thickness. Non contact specular microscope gives smaller
corneal thickness than ultrasound pachymeter which should
be kept in mind while interpreting corneal thickness.Though
these two devices show excellent correlation, they are not
interchangeable
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P276 UBM IMAGING OF THE FILTERING BLEB AFTER
X-200 IMPLANTATION
S. Roy1, E. Gkaragkani1, E. Pitchon1, M. Feusier2, A. Mermoud2
1
Jules Gonin Eyes Hospital, LAUSANNE, Switzerland, 2Clinique de Montchoisi, LAUSANNE, Switzerland
Purpose: To visualize and characterize on ultrasound biomicroscopy (UBM) the filtering bleb after X-200 Ex-PRESSTM
implantation in a modified minimally penetrating deep sclerectomy.
Design: Prospective, unmasked, monocentric, non-randomized clinical study.
Participants: Twenty patients with uncontrolled primary
open-angle glaucoma.
Methods: The patients underwent a modified deep sclerectomy with X-200 implantation in the scleral bed. After performing a standard deep sclerectomy, the tube was inserted
2 mm behind Schlemm’s canal into the anterior chamber.
The tube was covered with the superficial scleral flap to prevent from eroding the conjunctiva. Comprehensive slit lamp
examinations including Goldmann applanation intraocular
pressure (IOP) measurements, best corrected visual acuity
(BCVA) assessments and fundus observation were performed before surgery and every week for 1 month then every
month for a 9 months follow-up. Outcome data were mean
IOP, BCVA, number of medications and complication rates.
UBM imaging was performed 6 months after surgery and
subconjunctival, intrascleral and subchoroidal spaces were
analyzed using digital imaging software.
Main outcome measure: IOP, BCVA, number of medication,
filtering bleb size.
Results: The preoperative IOP was 22.4 ± 6.9 mmHg, the
BCVA was 0.46 ± 0.33, and the number of medication was
2.8 ± 1.1 (mean ± SD). At the end of the follow-up (7.7 ± 1.4
months) the IOP was lowered to 11.4 ± 3.2 mmHg, the BCVA
was 0.46 ± 0.31, and the number of medication was reduced
to 0.6 ± 0.9. On UBM imaging the subconjunctival bleb was
barely visible. The mean intrascleral bleb volume measured
was 0.72 ± 0.69 mm3. The subchoroidal space was visible
for 11 (55%) patients only. One case of malignant glaucoma
was reported. The complete success rate was 65%. No tube
was removed or went blocked. Needling of the bleb was
required in 6 (30%) cases to prevent durable fibrosis of the
filtering bleb.
Conclusions: The subconjunctival filtering bleb after deep
sclerectomy using X-200 is rather shallow and the main bleb
visible is located into the intrascleral space. The new technique of minimally penetrating deep sclerectomy reduces the
subconjunctival bleb thickness without compromising on the
IOP control.
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P277 GONIOSCOPY OR ULTRASOUND BIOMICROSCOPY IN THE DETECTION OF ANGLE CLOSURE IN
PATIENTS WITH SHALLOW ANTERIOR CHAMBER
Y. Zou, X. Liu, N. Zhang
First Hospital of Tshinghua University, BEIJING, China
Objective: To find the extent of agreement between gonioscopy and ultrasound biomicroscopy (UBM) as related to
occludable and closed angles in patients with shallow anterior
chamber.
Design: Observational comparative study of two different
examination methods.
Participants: Persons with normal intraocular pressure and
peripheral anterior chamber depth less than of corneal thickness based on slit lamp examination.
Methods: Gonioscopy was performed with a Goldman goniolens in a dark room first using a 1-mm beam that did not fall
upon the pupil followed by full beam light and indentation. An
occludable angle was defined as an eye where no more than
90 degrees of the filtering trabecular meshwork was visible
in dim illumination. Angle closure was defined as the presence of any peripheral anterior synechia. UBM was first
undertaken in a darkened room with all lights off then repeated
with normal room lighting. The central anterior chamber depth
(ACD) of each eye and the number of quadrants with iristrabecular apposition under the two conditions were recorded.
Occludable angle was defined if there was any apposition of
the iris and trabecular meshwork only with lights off but not
on. Angle closure was defined when there was any apposition
of iris-trabecular meshwork with lights both off and on.
Main outcome measure: For occludable angle the outcome
measure was observation of Non Apposition versus Apposition of iris-trabecular meshwork. For angle closure the outcome measure was the presence or absence of synechia.
Results: Fifty-three eyes of 27 patients (one patient was with
only one eye) were examined. Out of the 53 eyes examined
24 were occludable and 17 were closed using the gonioscopic method. And 20 were occludable and 20 were closed
using the UBM method. Kappa analysis showed that agreement between these two methods was good. (Kappa = 0.44,
p < 0.001). The ACD was measued as 2.22 mm on average
in all patients enrolled.
Conclusions: Both gonioscopy and UBM are indispensable
methods for detecting occludable and closed angle. However, none of them could replace the other.
References:
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P278 ULTRASOUND BIOMICROSCOPY IN THE INFANTS
WITH CONGENITAL CORNEAL OPACITY AND ITS CORRELATIONS WITH CLINICAL DIAGNOSIS AND INTRAOCULAR PRESSURE
H. Yoshikawa
Kyoto Prefectural University of Medicine, KYOTO, Japan
Purpose: To clarify the appearance of ultrasound biomicroscopy (UBM) in the infants with congenital corneal opacity and
its correlations with clinical diagnosis and intraocular pressure (IOP).
Design: Retrospective, consecutive, non-comparative, case
series.
Participants: This study involved 19 eyes of 10 consecutive
infants (8 females and 2 males) with congenital corneal opacity who were recruited at the Kyoto Prefectural University of
Medicine between September 2001 and January 2009. The
mean age of the subjects at the time of first visit was 8.0 ±
13.8 months (1 to 47 months).
Methods: All subjects were examined by an ophthalmologist
(Y.I.) using UBM (UD-6010, Tomey Corp, Nagoya, Japan),
and compared with the clinical diagnosis based on the IOP
and slit lamp findings. The IOP of each subject was measured
using an ICare® tonometer (iCare Finland Oy, Helsinki, Finland) or tactile measurement. A diagnosis of glaucoma was
made in any subjects with IOP more than 20 mmHg or with
the obvious enlargement of the eyeballs in their clinical
course.
Main outcome measure: UBM appearances and clinical
course.
Results: Of the disease types found in the 19 examined
eyes, 7 subjects (13 eyes) involved Peter’s anomaly (PA)
and 3 subjects (6 eyes) involved sclerocornea (SC). The
mean observation periods for PA and SC subjects were 18.9
± 27.1 and 46.7 ± 37.7 months, respectively. Several abnormal appearances with slit lamp examination were observed
such as congenital corneal opacity (n = 19), iridocorneal dysgenesis (n = 13), and shallow anterior chamber (n = 9). The
main UBM clinical appearances include as follows; defects
of the Descemet’s membrane (13 and 6 eyes in PA and SC,
respectively), abnormal membrane ringing out from the iris
(12 and 6 eyes), partial iridocorneal obstruction (10 and 5
eyes), aniridia (3 and 0 eyes), shallow anterior chamber (5
and 1 eyes), and lens dysgenesis (1 and 0 eyes). Among the
PA subjects, 3 subjects (4 eyes) showed high IOP using the
ICare® tonometer, 2 subjects (3 eyes) were diagnosed as
high IOP by only a tactile measurement, and 5 subjects (6
eyes) were within normal IOP range. All 3 SC subjects (6
eyes) showed normal IOP, while 6 PA subjects (7 eyes;
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53.8%) were diagnosed as glaucoma. There are no morphological differences in the UBM appearances between the
eyes with normal IOP and glaucoma with congenital corneal
opacity.
Conclusions: High incidence of UBM abnormality was clarified similar between PA and SC. However, the PA infants
had higher incidence of glaucoma than the SC infants, and
UBM has a limited capability to predict those glaucomatous
changes in the infants with congenital corneal opacity.
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P279 CORRELATION OF HIGH RESOLUTION ULTRASOUND OF SCHLEMM’S CANAL WITH CLINICAL OUTCOME POST TRABECULOTOMY BY FOUR DIFFERENT
TECHNIQUES
R. Fellman
Glaucoma Associates of Texas, DALLAS, USA
Objective: Trabeculotomy has evolved over the past two
decades mainly due to advances in canal surgery. The purpose of the study is to compare the postoperative ultrasonic
appearance of Schlemm’s canal after four different trabeculotomy procedures and correlate with the clinical outcome.
Design: Image the canal for several clock hours after trabeculotomy by high frequency ultrasound techniques. The
patients that exhibit the best clinical correlates from the four
procedure groups will be presented.
Participants: Patients who could be imaged after trabeculotomy surgery.
Main outcome measure: The angle following 4 different
methods of trabeculotomy including trabecular ablation with
microcautery, standard metal trabeculotome, 360 prolene
suture and flexible microcatheter was visualized postoperatively and correlated with outcome.
Results: Pertinent postoperative features associated with
canal cleavage include reclosure of the anterior and posterior
leaflets, fibrosis, reformation, re-cannulation, PAS and persistent cleavage of the leaflets. The specific type of device
used to open the angle correlated well with the ultrasonic
appearance.
Conclusion: The high frequency ultrasonic appearance of
the canal post trabeculotomy is correlated with the type of
procedure and helps explain outcome. The ability to correlate
ultrasound microanatomy with gonioscopy is a valuable
learning tool for future angle surgery.
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P280 IN-VIVO SCHLEMM’S CANAL STUDY BY ULTRASOUND BIOMICROSCOPY: IMPLICATIONS TO THE
CANAL SURGEON
R. Ayyala, I. Irshad
Tulane University, NEW ORLEANS, USA
Purpose: To measure variances in the diameter and location
of Schlemm’s canal in vivo by ultrasound biomicroscopy.
Design: Prospective, single institution, consecutive case
series.
Participants: Ninety-four patients with or without glaucoma.
Methods: Under topical anesthesia, 80 MHz iUltrasound
machine was used to measure the diameter and location of
the canal from the anatomical limbus(corneoscleral junction)
and angle (the base of the canal and the angle of iris insertion)at the twelve o’ clock position.
Main outcome measures: Size and location of the canal in
relation to gender, age, intraocular pressure, race, diagnosis,
filtering surgery, pachymetry, refraction, lens type, axial
length, and keratometry.
Results: Average canal diameter was 122 microns. Females
and hyperopes had larger canal sizes (compared to males
and myopes) by 16 microns (p = 0.02) and 47 microns (p <
0.001) respectively. The distance between the angle and the
canal was found to be larger in Caucasians (335 microns; p
= 0.04) and myopes (335; p = 0.03) than that of other races
and hyperopes. African-Americans had the most posteriorly
located canals (655 microns; p = 0.01) from the limbus.
Pachymetry > 555 microns was associated with more posteriorly located canals (684 microns; p < 0.001) from the limbus
compared with thinner corneas (626 microns).
Conclusions: Schlemm’s canal diameter measured significantly smaller in vivo (122 microns) with ultrasound biomicroscopy (UBM) as compared to previous histopathology
studies. Its diameter varies by gender and refraction whereas
location varies by race, refractive error, and corneal thickness.

6.13. Clinical examination methods: Provocative tests
P281 - withdrawn
P282 THE RELATIONSHIP BETWEEN PROGRESSION OF
GLAUCOMA AND SUPINE AND WATER DRINKING TESTS
- PRELIMINARY RESULTS
K. Yuttitham, S. Estermann, J. Chen, T. Yang, S. Lin,RL.
Stamper
University of California San Francisco, SAN FRANCISCO,
USA
Purpose: To assess the relationship between intraocular
pressure (IOP) after supine and water drinking tests and progression of open-angle glaucoma (OAG).
Design: Cross-sectional study.
Participants: Sixty-one eyes from 33 patients with OAG
including primary open-angle glaucoma (POAG), normal tension glaucoma (NTG), pseudoexfoliative glaucoma (PXG),
and pigment dispersion glaucoma (PDG).
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Methods: All patients participated in both supine and water
drinking tests. Baseline IOP was measured by Goldmann
applanation tonometry (GAT), pneumotonometry (PT) and
dynamic contour tonometry (DCT). For the supine test, IOP
was measured by PT at 1 and 5 minutes in the supine position. A second baseline IOP was recorded 5 minutes after
returning to an upright position. For the water drinking test,
patients were asked to consume 800 ml of water within ten
minutes and IOP was measured at 15 and 30 minutes. Baseline DCT and ocular pulse amplitude (OPA) measurements
were also recorded and repeated 30 minutes after water consumption. Patients were then retrospectively classified by
masked observer into ‘glaucoma progression’group (16 eyes
from 11 patients) and ‘non-progression’ (45 eyes from 27
patients) group based on serial Humphrey visual fields and
HRT exams.
Main outcome measure: Change in IOP and OPA.
Results: The IOP readings were significantly different
between the ‘glaucoma progression’ and ‘non-progression’
groups when measured with GAT 30 minutes after water
drinking. The OPA values measured by DCT 30 minutes after
drinking water were also significantly different between these
two groups. The increase in IOP over baseline in the ‘glaucoma progression’ group was 3.93 mmHg compared to 2.31
mmHg for the ‘non-progression’ group (p = 0.032 independent t-test). Moreover the OPA values showed a statistical
significant difference between the two groups: the progressive group showed a decrease of value of 0.2 mmHg and the
non-progressive group showed an increase of 0.5 mmHg (p
= 0.030 independent t-test).
Conclusion: The IOP increased significantly in both supine
and water drinking test. However, only the increase in IOP
30 minutes after drinking water and the decrease in OPA
were significantly associated with progression of open-angle
glaucoma. Further studies are needed to determine if either
of these parameters is predictive of progression.
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P284 UNDERSTANDING THE MECHANISM OF THE
WATER DRINKING TEST: THE ROLE OF FLUID CHALLENGE VOLUME IN PATIENTS WITH PRIMARY OPENANGLE GLAUCOMA
N.M. Kerr, S.S.L. Chew, H.V. Danesh-Meyer
University of Auckland, AUCKLAND, New Zealand
Purpose: The provocative water drinking test provides a
practical method of estimating peak diurnal intraocular pressure. However, the exact mechanism by which the water
drinking test produces a rise in intraocular pressure is
unknown. The purpose of this study is to determine the role
of fluid challenge volume in intraocular pressure rise in
patients with medically-managed primary open-angle glaucoma and to evaluate whether a 500-ml fluid challenge produces a different intraocular pressure response profile
compared to a 1000-ml water drinking test.
Design: Prospective, observer-masked, cross-over, observational study.
Participants: Fifteen patients with primary open-angle glaucoma on topical ocular hypotensives with a mean deviation
of -5.0 dB or worse.
Methods: Patients were prospectively recruited from a private specialist glaucoma practice with affiliations to the University of Auckland. One eye of each patient was included in
the study. If both eyes fulfilled the eligibility criteria one eye
was selected at random. No fluid or food ingestion was permitted 2 hours before the water drinking test. Patients were
randomised to receive either a 500-ml or 1000-ml fluid challenge and were required to drink the required volume within
15 minutes. Baseline intraocular pressure was recorded with
a Goldman applanation tonometer and then every 15 minutes
for one hour following water ingestion by a masked examiner.
A second water drinking test with the alternate volume of
water was performed after a minimum wash-out period of 24
hours and at the same time of day. T test and one-way
ANOVA statistical tests were performed.
Results: Fifteen patients were recruited. The mean patient
age was 67.0 ± 10.2 years and 60% of patients were female.
The mean MD on automated perimetry was -9.28 ± 3.73 dB.
There was no statistically significant difference in IOP at
baseline (P = 0.11). The 500-ml water drinking test was associated with a lower peak IOP of 17.1 ± 2.3 mmHg compared
to 20.0 ± 1.6 mmHg compared to the 1000-ml water drinking
test (P = 0.002).
Conclusion: Intraocular pressure rise associated with water
drinking is volume dependent in patients with medicallycontrolled primary open-angle glaucoma.
References:
1. Danesh-Meyer, HV. The water-drinking test: the elegance
of simplicity. Clin Exper Ophthalmol 2008; 36: 301-303. 2.
Diestelhorst M, Krieglstein GK. The effect of the water-drinking test on aqueous humor dynamics in healthy volunteers.
Graefe’s Arch Clin Exper Ophthalmol 1994; 232: 145-147. 3.
Miller D. The Relationship between Diurnal Tension Variation
and the Water-Drinking Test. Am J Ophthalmol 1964; 58:
243-246. 4. Susanna R Jr, Vessani RM, Sakata L, Zacarias
LC, Hatanaka M. The relation between intraocular pressure
peak in the water drinking test and visual field progression in
glaucoma. Br J Ophthalmol 2005; 89: 1298-1301. 5. DaneshMeyer HV, Papchenko T, Tan Y-W, Gamble GD. Medically

190

book_Abstracts.indb 190

12-6-2009 16:17:45

Controlled Glaucoma Patients Show Greater Increase in
Intraocular Pressure than Surgically Controlled Patients with
the Water Drinking Test. Ophthalmology (in press).

6.19. Clinical examination methods: Telemedicine

P285 COMPARISON OF THE VALUES OF PEAKS AND
FLUCTUATIONS OF PRESSURE IN 2 WATER DRINKING
TESTS IN DIFFERENT SCHEDULES
M. Tosi, M.R.B.M. Silva
Unesp, BOTUCATU, Brazil

P287 PRACTICAL EXPERIENCE AND IMPACT OF SELFTONOMETRY IN TELEMEDICAL HOME-MONITORING OF
GLAUCOMA PATIENTS
C. Jürgens, R. Grossjohann, S. Antal, F. Tost
University Eye Hospital Greifswald, GREIFSWALD, Germany

Purpose: The water drinking test (WDT) has been used as
a method for detention of peaks and fluctuations of intraocular pressure (IOP). The purpose of this study is to compare peaks and fluctuations of two different WDTs carried
out, in different periods of the day.
Design: The 2 WDTs were performed in 29 patients at 6 am
and 2 pm, on the same day.
Participants: Twenty-nine patients who are being treated for
primary open-angle glaucoma and ocular hypertension, of
both sexes (29 eyes), with an average age of 60,31 years.
Methods: All patients were submitted to the water drinking
test. The WDT consisted of the ingestion of 1 liter of water,
in the ambient temperature in up to 5 minutes, without previous ingestion of liquids and solid of 2 hours.
Main outcome measure: The IOP before the ingestion of
the water and 15 in 15 minutes after was evaluated, during
1 hour. For analysis, only the measurements of the right eye
were used. For mean values comparison between basal and
peaks, in the same test and between the 2 WDTs, a students’ttest was used for dependent samples (level of significance
p < 0,05). For comparision of flutuations (difference between
greater and minor value of intra-ocular pressure) was used
Wilcoxon’s test (level of significance p < 0,05).
Results: The mean of the basal IOP was 14,31 ± 3,38 mmHg
and 12,72 ± 3,51, mmHg, respectively at 6 am and 2 pm (p
= 0,022). The mean of the peaks of IOP was of 17,34 ± 4,52
mmHg and 16,79 ± 3,76 mmHg, respectively at 6 am and 2
pm (p = 0,431). Medium and the quartiles of the fluctuation
were of 5,00 (3,00; 6,00) and 5,00 (3,50; 7,50), respectively
at 6 am and 2 pm (p = 0,387).
Conclusions: Although the 2 different WDT began with different IOP values, the peak and fluctuation was similar in the
2 WDTs, suggesting that the WDT can be done in any period
of the day.
References:
1. Danesh- Meyer HV, Papchenko FT, Tan Y, Gamble GD.
Medically controlled glaucoma patients show greater increase
in intraocular pressure than surgically controlled patients with
the water drinking test. Ophthlmology 2008; 9: 1566-1570.
2. Danesh- Meyer HV. The water-drinking test the elegance
of simplicity. Clinical and experimental. Ophthalmology 2008;
36: 301-303. 3. Medeiros FA, Leite CA, Susanna Jr R. Correlao entre os picos pressricos da curva tensional diria e o
teste de sobrecarga hidrica. Rev Bras oftalmol 2001; 6:
418-423. 4. Susanna Jr R, Vessani R M, Sakata L, Zacarias
L C, Hatanaka M. The relation between intraocular pressure
peak in the water drinking test and visual field progression in
glaucoma. Br J Ophthalmol 2005; 89: 1298-1301. 5. Susanna
Jr R, Hatanaka M, Vessani R M, Pinheiro A, Morita C. Correlation of asymetric glaucomatous visual field and waterdrinking test response. Invest Ophthalmol Vis Sci 2006; 47:
641-644.

Objective: To determine acceptance, feasibility and impact
of self-tonometry in patients with primary open-angle glaucoma in a telemedical home-monitoring scenario.
Design: In the project Teletonometry Mecklenburg-Vorpommern (TTMV) patients were equipped with a home-monitoring
system for 24-hour self-measurements of intraocular pressure and blood pressure for a period of six months. All measurements were transmitted via telephone modem to an
electronic patient record. This long-term investigation was
designed as a randomised cross over study in two groups.
Participants: In this study we present the characteristics of
70 patients with primary open-angle glaucoma based on a
total amount of 3282 self-measurements.
Methods: All patients measured blood pressure and intraocular pressure at home using a self-tonometer (Goldmann
applanation principle). They subsequently transmitted all selfmeasurements via a ‘telemedical interface’ to an electronic
patient record, which automatically calculated ocular perfusion pressure using the formula: (OPP = [2/3 * (2/3 * DBP +
1/3 * SBP)] - IOP). Physicians used a web frontend to access
electronic patient records. Before, during and after homemonitoring we measured the patients’ quality of life using the
standardized SF-36 questionnaire.
Main Outcome Measure: We compared quality of IOP documentation in paper based glaucoma cards to electronic data
management. We analyzed individual intraday fluctuations
of intraocular perfusion pressure and ocular perfusion pressure. We determined quality of life at three different project
stages with the SF-36 summary measures ‘Physical Health’
and ‘Mental Health’.
Results: Glaucoma cards showed documentation gaps without IOP records corresponding to practice opening hours.
Average IOP values were significantly higher in home-monitoring: 18.9 ± 4.7 mmHg RE and 18.2 ± 4.4 mmHg LE, glaucoma cards: 16.3 ± 2.9 mmHg for both eyes. We observed
more frequent IOP fluctuations with higher value ranges.
Between 7 am and 12 am ocular perfusion pressure was
significantly depressed. The SF-36 summary measures
showed no influence of home-monitoring and self-tonometry
on the patients’ quality of life: ‘Physical Health’ average was
51, 51, 51 and ‘Mental Health’ average was 46, 45, 44 at
three project stages.
Conclusions: Home-monitoring represents an innovative
and growing health service area in which suitable conditions
have to be created for the attending doctor and also for the
patient. For this it is necessary to offer the technical supply
and also to establish simultaneously organizational structures
based on prevalent experiences of general ambulant care.
Glaucoma patients may benefit from an individually optimized
patient-oriented therapy.
References:
1. Antal S, Großjohann R, Jürgens C, Tost F. Diurnal Variation of Ocular Pressure in Open-Angle Glaucoma with Telemonitoring. Klin Monatsbl Augenheilkd 2009; in press. 2.
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Deutsch C, Draeger J, Groenhoff S. 2 Jahre Selbsttonometrie
- Akzeptanz und Ergebnisse. Ophthalmologe 1992, 89:
489-492. 3. Draeger J, Rumberger E. Neue diagnostische
Möglichkeiten durch ein vollautomatisches Applanationstonometer für den Augenarzt. Ophthalmologe 2000, 97:
571-573. 4. Jürgens C, Antal S, Henrici K, Grojohann R, Tost
F. Fluctuation of Intraocular Pressure in 24-Hour Telemonitoring Compared to Tonometry during Normal Office Hours.
Klin Monatsbl Augenheilkd 2009; 226: 54-59. 5. Jürgens C,
Tost F. Progress in geriatric care through telemedicine. Ophthalmologe 2006; 103: 749-754. 6. Lämmer R, Groh MEM,
Michelson G. Telematisch assistierte Selbsttonometrie.
Ophthalmologe 2004; 101: 813-818. 7. Ware JE, Gandek B.
Overview of the SF-36 health survey and the international
quality of life assessment (IQOLA) project. J Clin Epidemiol
1998, 51: 903-912.

6.20. Clinical examination methods: Progression
see also P272
P288 TREND OF VISUAL FIELD LOSS PRIOR AND AFTER
THE TRABECULECTOMY IN PATIENTS WITH PRIMARY
OPEN-ANGLE GLAUCOMA
P. Hentova-Sencanic, M. Bozic, I. Marjanovic, V. Markovic
Clinical Centar of Serbia, BELGRADE, Serbia
Objective: To evaluate whether the loss of visual field sensitivity is greater prior or after the glaucoma operation and
whether surgery induces changes in the trend of visual field
loss.
Method: Twenty patients with primary open-angle glaucoma
were followed for six years with tonometry and automated
perimetry, Octopus 500 EZ. Number of eyes for this investigation was limited due to the requirements for total 10 visual
fields per eye , at least 5 before and at least 5 after the glaucoma operation (trabeculectomy without antimetabolites), in
order to determine preoperative and postoperative slope of
the regression line of visual field sensitivity. Linear regression
analysis of the mean sensitivity value (dB) of each field test
versus time (months) was compared before and after the
operation. The mean of the percentage reduction in intraocular pressure (IOP) following the operation in comparison to
initial preoperative value was calculated using the formula:
postoperative IOP minus initial preoperative IOP X 100
divided by initial preoperative IOP. The results were statistically tested with Wilcoxon matched-pairs signed-ranks test.
Results: The mean of the percentage reduction in intraocular pressure (IOP) following the operation in comparison to
initial preoperative value was 29.16%. The mean slope of the
visual field sensitivity in time was -0.08 ± 0.25 dB/months
prior as compared to -0.03 ± 0.07 dB/months after the operation. The decrease in mean sensitivity was on the average
lesser after than before the operation. The difference was
evident although statistically non-significant (p = 0.593).
Conclusions: According to our results, lowering of IOP has
favorable effect on the prognosis of glaucoma. Better prognosis does not always imply stopping but merely slowing of
visual field deterioration which is presented by decrease and
not by elimination of the visual field loss.
References: 1. Katz J, Gilbert D, Quigley HA, Sommer A.
Estimating progression of visual field loss in glaucoma. Oph-

thalmology 1997; 104: 1017-1025. 2. Kwon YH, Kim ChS,
Zimmerman MB, Wallace LM. Rate of visual field loss and
long-term visual outcome in primary open-angle glaucoma.
Am J Ophthalmol 2001; 132: 47-56. 3. O’Brien C, Schwartz
B, Takamoto T, Wu DC. Intraocular pressure and the rate of
visual field loss in chronic open-angle glaucoma. Am J Ophthalmol 1991;11: 491-500. 4. Rasker MT, Van den Enden A,
Bakker D, Hoyong PFJ. Deterioration of visual field loss in
patients with glaucoma and without optic disc hemorrhages.
Arch Ophthalmol 1997; 115: 1257-1262. 5. Weinreb RN,
Greve EL (eds.). Glaucoma diagnosis. Structure and function. The Hague, The Netherlands: Kugler Publications
2004.
P289 COMPARISON OF OPTICAL COHERENCE TOMOGRAPHY AND VISUAL FIELDS TO DETECT PROGRESSION OF GLAUCOMA
J. Ahn, J.W. Kim, H. Yang, H.M. Lew
Ajou University Hospital, SUWON, South-Korea
Purpose: To assess agreement between retinal nerve fiber
layer (RNFL) thickness measurement of optical coherence
tomography (OCT) and visual field (VF) tests criteria to detect
progression of glaucoma.
Design: Retropective, longitudinal and comparative study.
Participants: Thirty-six eyes of 36 open-angle glaucoma
patients (13 POAG eyes and 23 NTG eyes) with mean followup of 35.9 ± 6.3 months.
Methods: Progression of glaucoma was evaluated with stratus OCT and standard automated perimeter (Humphrey Field
Analyzer, HFA). Visual field progression was determined by
the progression criteria of the Collaborative Initial Glaucoma
Treatment Study (CIGTS) and Glaucoma Progression Analysis (GPA) software incorporated into HFA. Progression of
OCT was defined as RNFL thinning of at least 20 um from
baseline in at least 1 clock-hour (OCT1), neighboring 2 clockhours (OCT2) and 1 quadrant (OCTq).
Main outcome measure: Agreement between OCT and VF
progression was evaluated by kappa analysis. The changes
of RNFL thickness with time were analyzed by Repeated
Measures ANOVA (RMANOVA) in progressing and nonprogressing groups according to 2 different visual field criteria.
Results: Seven eyes (19.4%) and 4 eyes (11.1%) of 36
patients were progressed by the GPA and CIGTS criteria
respectively. The progressing eyes according to the OCT
were 14 (38.9%), 8 (22.2%), and 7 (19.4%) in OCT1, OCT2,
and OCTq respectively. Kappa values between GPA criteria
and OCT were 0.29 (OCT1), 0.58 (OCT2), and 0.47 (OCTq).
Kappa values between CIGTS criteria and OCT were 0.19
(OCT1), 0.41 (OCT2), and 0.26 (OCTq). Among 7 GPA progressing eyes, 5 (71.4%) eyes were progressed by OCT2
and among 29 GPA non-progressing eyes, 26 (89.7%) eyes
showed no progression by OCT2. The RMANOVA revealed
that the rate of thinning in the inferior and temporal RNFL
thickness was greater in GPA progressing group than in GPA
non-progressing group during follow-up. Using CIGTS criteria, no significant difference in any quadrants was noted
between progressing and non-progressing group.
Conclusion: GPA showed better agreement than CIGTS
criteria with RNFL changes measured by OCT. OCT progression criteria using RNFL thinning in at least neighboring 2
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clock-hours showed moderate agreement with visual field
progression criteria.
References:
1. Budenz DL, Fredette MJ, Feuer WJ, Anderson DR. Reproducibility of peripapillary retinal nerve fiber thickness measurements with stratus OCT in glaucomatous eyes.
Ophthalmology 2008; 115: 661-666. 2. Heijl A, Bengtsson B,
Chauhan BC, Lieberman MF, Cunliffe I, Hyman L, Leske MC.
A comparison of visual field progression criteria of 3 major
glaucoma trials in early manifest glaucoma trial patients.
Ophthalmology 2008; 115: 1557-1565. 3. Lalezary M,
Medeiros FA, Weinreb RN, Bowd C, Sample PA, Tavares
IM, Tafreshi A, Zangwill LM. Baseline optical coherence
tomography predicts the development of glaucomatous
change in glaucoma suspects. Am J Ophthalmol 2006; 142:
576-582. 4. Leung CK, Cheung CY, Lin D, Pang CP, Lam
DS, Weinreb RN. Longitudinal variability of optic disc and
retinal nerve fiber layer measurements. Invest Ophthalmol
Vis Sci 2008; 49: 4886-4892. 5. Vizzeri G, Weinreb RN, Martinez de la Casa JM, Alencar LM, Bowd C, Balasubramanian
M, Medeiros FA, Sample P, Zangwill LM. Clinicians agreement in establishing glaucomatous progression using the
Heidelberg retina tomograph. Ophthalmology 2009; 116:
14-24. 6. Wollstein G, Schuman JS, Price LL, Aydin A, Stark
PC, Hertzmark E, Lai E, Ishikawa H, Mattox C, Fujimoto JG,
Paunescu LA. Optical coherence tomography longitudinal
evaluation of retinal nerve fiber layer thickness in glaucoma.
Arch Ophthalmol 2005; 123: 464-470.
P290 PERFORMANCE OF THE VISUAL FIELD INDEX FOR
ASSESSING GLAUCOMATOUS PROGRESSION
Y. Itoh, T. Nakano, H. Matsuda, S. Ogawa, T. Noro, H. Tsuneoka
Jikei University School of Medicine, TOKYO, Japan
Purpose: The purpose of this study was to evaluate the validity of the visual field index (VFI) in comparison with the pattern standard deviation slope (PSDS).
Subjects and Methods: The analysis in this study was conducted on 144 eyes (primary open-angle glaucoma (POAG),
22 eyes; normal-tension glaucoma (NTG), 122 eyes) in which
it was possible to make measurements with the reliable Humphrey 30-2 SITA-Standard 5 or more times in patient with
glaucoma diagnosed at The Jikei University. The PSDS and
VFI were calculated.
Results: The PSDS indicated progression in 29 eyes (average mean deviation [MD] ± standard deviation [SD]: -4.17 ±
4.57 dB), and the VFI indicated progression in 24 eyes (average MD ± SD: -3.97 ± 3.69 dB). More specifically, progression
was indicated by both the PSDS and VFI in 15 eyes, by only
the VFI in 9 eyes, and only the PSDS in 14 eyes.
Conclusion: In a large percentage of eyes, the VFI and
PSDS disagreed, and the results suggest that the VFI may
be more affected by central weighting of the index than is
traditional PSDS.
References:
1. Bengtsson B, Heijl A. A Visual Field Index for Calculation
of Glaucoma Rate of Progression. Am J Ophthalmol 2008;
145: 343-353. 2. Weijland A, Fankhauser F, Bebie H, Flammer J. Automated perimetry, visual field digest. 5th ed. Switzerland: Haag-Streit AG 2004, p. 120. 3. Collaborative
Normal-Tension Glaucoma Study Group. Natural history of
normal-tension glaucoma. Ophthalmology 2001; 108:

247-253. 4. Heijl A, Leske MC, Bengtsson B, Hussein M.
Early Manifest Glaucoma Trial Group. Acta Ophthalmol
Scand 2003; 81: 286-293. 5. Nouri-Mahdavi K, Hoffman D,
Gaasterland D, Caprioli J. Prediction of visual field progression in glaucoma. Invest Ophthalmol Vis Sci 2004; 45:
4346-4351.
P291 THE ANALYSIS OF THE OCULAR RESPONSE ANALYZER (ORA) MEASUREMENT ASSOCIATIONS WITH
GLAUCOMA PROGRESSION
L. Ha, J. Choi, S. Jang
Soonchunhyang University Hospital, SEOUL, South-Korea
Objective: This study compared measurements of the Ocular Response Analyzer (ORA) parameters to determine their
association with glaucoma progression between the progression and the non-progression groups.
Design: Observational cross-sectional study.
Participants: Among patients previously diagnosed as primary open-angle glaucoma and normal-tension glaucoma,
46 eyes (46 patients) exhibiting observed glaucoma progression such as optic disc hemorrhage and visual field progression and 64 eyes (64 patients) not exhibiting such
conditions.
Method: Corneal hysteresis (CH), corneal resistance factor
(CRF), Goldmann-correlated IOP (IOPG), and corneal-compensated IOP (IOPcc) were measured by ORA. Furthermore,
using Goldmann Applanation Tonometer (GAT), Dynamic
Contour Tonometer (DCT), and Non-contact Tonometer
(NCT), intraocular pressure and central corneal thickness
were also measured and compared to previous measurements.
Main outcome measures: CH, CRF, IOPG, IOPcc were
measured by ORA, IOP with GAT, DCT, NCT and compared
between glaucoma progression group and non-progression
group.
Results: The mean ± SD of CH measurements of the progression group and the non-progression group were 9.60 ±
1.45 and 10.47 ± 1.60, respectively, showing a statistically
significant difference (p = 0.019); The mean ± SD of the
IOPcc measurements were 14.11 ± 3.25 and 12.55 ± 2.67
for the progression and the non-progression groups, respectively (p = 0.007). However, CRF and IOPG did not show a
statistically significant difference between the two groups. In
addition, the intraocular pressure measured by GAT (p =
0.016) and DCT (p = 0.024) showed statistically significant
differences, but the central corneal thickness and NCT did
not. The odds ratios of the progressed group to the nonprogression group for CH, IOPcc, GAT, and DCT measurements were 1.67, 2.37, 1.44, and 1.86, respectively, with
IOPcc exhibiting the highest value (p = 0.028).
Conclusion: There were significant associations between
glaucoma progression measured by the ORA for CH and
IOPcc measures. Among the two, the IOPcc showed a
greater odds ratio for intraocular pressure than the GAT or
the DCT measures and can be used as a useful measure to
detect glaucoma progression.
References:
1. Etsuo Chihara. Assessment of True Intraocular Pressure:
The Gap Between Theory and Practical Data. Surv Ophthalmol 2008; 53: 203-218. 2. Anthony PW, et al. Corneal Hysteresis but Not Corneal Thickness Correlates With Optic
Nerve Surface Compliance in Glaucoma Patinets. IOVS
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2008; 49: 3262-3268. 3. David T, et al. Correlations between
corneal hysteresis, intraocular pressure, and corneal central
pachymetry. J Cataract Refract Surg 2008; 34: 616-622. 4.
Jose MM, et al. Ocular Response Analyzer versus Goldmann
Applanation Tonometry for Intraocular Pressure measurements. IOVS 2006; 47: 4410-4414. 5. Aachal Kotecha. What
Biomechanical Properties of the Cornea Are Relevant for the
Clinician? Surv Ophthalmol 2007; 52(Suppl 2): S109-114.
P292 TO STUDY THE OCT PARAMETERS FOR GLAUCOMA PROGRESSION IN A LONGITUDINAL STUDY-AN
INDIAN PERSPECTIVE
M.D. Dhar, S.J. Haridas, N. Haripriya
Amrita Institute of Medical Sciences, COCHIN, India
Objective: To study the OCT Parameters for glaucoma progression in a longitudinal study –an Indian perspective.
Design: Retrospective observational longitudanal study in
Indian Population with at least 2 measurements of OCT
parameters between October 2004 and January 2009.
Participants: All patients attending the glaucoma clinic in a
tertiary hospital in South India for whom OCT was possible
at least twice, and did not have any other ocular pathology
that would interfere with OCT parameters were studied.
These included patients of established glaucoma, preperimetric glaucoma, ocular hypertensives and glaucoma suspects
Methods: Complete glaucoma evaluation-including tonometry, visual field examination, optic nerve head examination,
pachymetry, gonioscopy, fast optic nerve head and fast retinal nerve fibre layer imaging on Stratus OCT. The parameters
studied were mean RNFL, I max on the RNFL, and vertical
integrated rim width (VIRA), horizontal integrated rim width
(HIRW) and rim area 2 on the Optic nerve head mapping. the
values and changes were plotted. The collected data was
subjected to Statistical analysis using the SPSS software,
student’s paired t-test.
Main outcome measure: Change in Mean RNFL > 8
microns. Decline in VIRA, HIRW and rim area 2.
Results: Of the OCT parameters studied, the parameter that
showed a decline in maximum number of patients is rim area
2. While only 7 patients had a significant change on HFA,
20% (n = 15) patients had a decrease in the rim area2. The
no. of patients showing decline in OCT parameters was 13%
for VIRA and HIRW both, 8% for Mean RNFL and 5% for I
max values.
Conclusions: Greater likelihood of glaucomatous progression
was identified by OCT vs automated perimetry. Stratus OCT
detects progressive RNFL atrophy with high sensitivity. OCT
changes in RNFL and especially ONH parameters may in
future serve as a good guide to anticipate and indicate early
glaucoma progression. Conversions to estabilished glaucoma from OHT needs larger patient base and a longer followup Rim area2 appears to have the earliest and consistent
decline.
References:
1. Wollstein G, Schuman JS, Price LL, et al. OCT longitudinal
evaluation of RNFL thickness in glaucoma. Arch Ophthalmol
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R, Tewari HK, et al. Quantification of the retinal nerve fiber
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tomography. Indian J Ophthalmol 2004; 52: 303-309. 8. Wollstein G, Ishikawa H, Wang J, Beaton SA, Schuman JS. Comparison of three Optical Coherence Tomography Scanning
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P293 ANALYZING THE STRUCTURAL PROGRESSION
OF PREPERIMETRIC GLAUCOMA
C. Ajtony, Z. Bernad, R. Fustos, A. Horvath, Z. Biro
University of Pecs, Clinical Center, PECS, Hungary
Purpose: To evaluate the rate and pattern of visual field (VF)
changes in preperimetric glaucoma patients during a median
of 3.7 years follow-up.
Design: Observational cohort study.
Participants: One hundred-twelve eyes of 112 patients with
optic nerve head changes typical for glaucoma but no detectable VF defects.
Methods: Anually obtained retinal nerve fiber layer (RNFL)
thickness measurements by StratusOCT along with standard
automated perimetry visual fields performed every 4 to 6
months were evaluated. VF progression was definied as a
glaucoma hemifield test outside normal limits and/or a pattern
standard deviation with P < .05. Independent samples T-test
for means comparisons was employed using SPSS 16.0 statistical software. The change of RNFL thickness over time was
defined by regression analysis.
Main outcome measure: Measurements of RNFL thickness
over time by OCT.
Results: Twenty-three eyes (20%) from 112 detected eyes
had VF progression during follow-up. Fifteen cases of 23 (65%)
developed in those with average RNFL below 80 μm at baseline (mean: 73.3 ± 5 μm) together with -0.6 μm/year (R2 = 0.43)
rate of AVG RNFL loss, mainly in the temporal sector and in
the 7, 8 and 9 o’clock segments. Subjects with thicker AVG
RNFL (baseline mean: 95.3 ± 5.45 μm) had -2.08 μm/year
decline (R2 = 0.8) with a more diffuse pattern of RNFL loss.
There was no significant age difference between the groups
(64.3 ± 8.1 vs 60 ± 11.5 years).
Conclusions: No constant RNFL decline can be suspected
in the process of glaucoma. In preperimetric glaucoma
patients with thinner RNFL thickness at baseline, a more
subtle structural change may precede the appearance of glaucomatous visual field loss. These data might also support our
previous finding that a mean value of RFNL thickness around
70 μm – even considering its wide range of interindividual
variability – can represent a profound threshold value in glaucomatous structural changes. Implication of these findings may
have importance when evaluating progression of the disease.
References:
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194

book_Abstracts.indb 194

12-6-2009 16:17:47

surements with Stratus OCT in Glaucomatous Eyes
Ophthalmology 2008; 115: 661-666. 2. Lalezary M, Medeiros
FA, Weinreb RN, Bowd C, Sample PA, Tavares IM, Tafreshi
A, Zangwill LM. Baseline Optical Coherence Tomography
Predicts The Development Of Glaucomatous Change In
Glaucoma Suspects. Am J Ophthalmol 2006; 142: 576.
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And Glaucoma. Am J Ophthalmol 2004; 138: S19-S31.
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G, Sample PA, Weinreb RN. Detection of Progressive Retinal
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Ophthalmol Vis Sci 2009; 50: 1675-1681. 5. Carpineto P,
Ciancaglini M, Zuppardi E, Falconio G, Doronzo E, Mastropasqua L. Reliability of Nerve Fiber Layer Thickness
Measurements Using Optical Coherence Tomography in
Normal and Glaucomatous Eyes. Ophthalmology 2003; 110:
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Tielsch JM. Reproducibility of Retinal Nerve Fiber Thickness
Measurements Using the Stratus OCT in Normal and Glaucomatous Eyes. Invest Ophthalmol Vis Sci 2005; 46:
2440-2443.

Results: at the end of the follow up, the actual GSS stage
was 3,06 (1,44 st.dev). The predicted GSS value was slightly
lower, being 2,81 (1,63 st.dev). The mean square deviation
based on was 0.25 of GSS2 stage.
Conclusions: The GDPT© algorithm offers a good estimate
of the possible progression rate of visual field damage in
glaucoma.
References:
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P294 CALCULATION AND PREDICTABILITY OF THE
PROGRESSION RATE OF FIELD DAMAGE IN GLAUCOMA WITH GLAUCOMA DAMAGE PROBABILITY
TREND – ALGORITHM: A LONG TERM FOLLOW UP
D. Paoli1, S. Gandolfi2, P. Brusini3, C.E. Traverso4
1
Hospital of Monfalcone, MONFALCONE, Italy,
2
Ophthalmology,University of Parma, PARMA, Italy, 3Maria
della Misericordia Hospital, Struttura Complessa Oculistica,
UDINE, Italy, 4University of Genoa, University Eye Clinic,
GENOVA, Italy

6.30. Clinical examination methods:
Other

Purpose: To analyze the possibility of predicting the rate of
glaucoma damage progression and its acceleration over time
periods ranging from 5 to 25 years.
Design: An original algorithm (Glaucoma Damage Probability Trend, GDPT©) based on the Brusini’s Glaucoma Staging
System 2© (GSS2) and inserted into the Glaucoma Management System© (GMS) is used to calculate the rate of progression.
Participants: n = 24 eyes of 24 glaucoma patients (average
age 75, age range 58-84) who were studied over an average
period of 10.8 years (from 8 to 20 years) with annual visual
field tests (Humphrey 24/2, either full threshold or SITA) with
an average of 11.8 tests per patient.
Methods: To calculate the probability of progression, the
patient follow-up was divided into two parts; the first part (5
years with a minimum of 5 visual field tests) was used to
calculate the progression rate of each patien. The GDPT©
algorithm runs on visual field indexes (MD and PSD for Humphrey, MS and LV for Octopus) that the observer must input
manually in the system. Thanks to the GSS2, data collected
from both analyzers can be used to estimate progression rate
in the individual patient.
Main outcome measure: GDPT was used to predict the
progress of the disease and the nature of the progression,
comparing the theoretical results obtained through the algorithm with the real ones which were verifiable from the second
part of the patient follow-up.

P295 FACTORS AFFECTING THE OCULAR RESPONSE
ANALYZER PARAMETER IN NORMAL KOREAN EYES
S. Sung Gwan
Pusan Paik Hospital Inje University College of Medicine,
PUSAN, South-Korea
Objectives: To identify normal range of factors which can
be measured with Ocular Response Analyzer (ORA, Depew,
NY, USA) in normal Korean eyes, and to analyze factors
affecting ORA by measuring intra ocular pressure(IOP) of
noncontact tonometer (NCT) and central corneal thickness
(CCT).
Design: Three hundred-one normal Korean subjects who did
not have special ophthalmological diseases and surgeries in
the past were recruited for this study.
Participants: Three hundred and one normal Korean subjects.
Methods: Corneal hysteresis (CH), corneal response factor
(CRF), corneal compensated IOP (IOPcc), Goldmann related
IOP (IOPg), CCT and IOP of NCT were measured using ORA
and the results and factors were analyzed. The results were
divided into a juvenile group (n = 57) and an adult group over
age 20 (n = 244) and compared.
Results: Mean CH measured among normal Koreans in this
study was 10.7 ± 1.45 mmHg and distribution was 7.5~15.8
mmHg. The mean CRF was 10.40 ± 1.61 mmHg and distribution was 6.5~15.9 mmHg, having similar range to CH. The
mean CH was 11.06 ± 1.42 mmHg for the juvenile group and
10.62 ± 1.45 mmHg for the adult group. The mean CRF was
11.06 ± 1.64 mmHg for the juvenile group and 10.25 ± 1.57
mmHg for the adult group. CH and CRF were significantly
higher in the juvenile group. A positive correlation was found
between CCT&NCT and CH and CRF, but the magnitude
was weak (P < 0.01). IOPcc and IOPg as measures of IOP
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in ORA had significant correlation with IOP of NCT. In particular, IOPcc appeared to be independent of corneal thickness.
Conclusion: Mean CH among normal Koreans were lower
than those of Americans (P < 0.01), indicating racial differences. CH and CRF were significantly higher in the juvenile
group, indicating difference in biomechanical properties of
eye ball due to age. IOPcc and IOPg measured in ORA have
significant clinical correlation with IOP of NCT. In particular,
IOPcc will become more important as it is independent of
corneal thickness which should be compensation in general
measurement of IOP and reflects biomechanical properties.
Further investigation should be advised to determine whether
IOPcc as tonometer being independent of corneal thickness
and incorporating new concept of biomechanics would be
more useful than IOP of NCT.
References:
1. Dupps WJ. Hysteresis: new mechanospeak for the ophthalmologist. J Cataract Refract Surg 2007; 33: 1499-1501.
2. Luce DA. Determining in vivo biomechanical properties of
the cornea with an ocular response analyzer. J Cataract
Refract Surg 2005; 31: 156-162. 3. Luce D, Taylor D. Reichert ocular response analyzer measures corneal biomechanical properties and IOP. Provides new indicators for corneal
specialties and glaucoma management. March 2006 4. Hager
A, Loge K, Kutschan A, Wiegand W. The effect of cataract
and vitreoretinal surgery on central corneal thickness and
corneal hysteresis. Klin Monatsbl Augenheilkd 2008; 225:
207-211. (In German.) 5. Kirwan C, O’Keefe M. Measurement of intraocular pressure in LASIK and LASEK patients
using the Reichert Ocular Response Analyzer and Goldmann
applanation tonometry. J Refract Surg 2008; 24: 366370.
P296 CORNEAL BIOMECHANICAL PROPERTIES EVALUATED WITH OCULAR RESPONSE ANALYZER IN
PATIENTS WITH OCULAR HYPERTENSION
M. Zanolli, L. Traipe, M. Carreño, A. Gibbons, J. Stoppel
Fola, SANTIAGO, Chile
Objective: To evaluate the corneal biomechanical properties
with Ocular Response Analyzer (ORA) in patients with ocular
hypertension (OH).
Participants and Methods: We conducted a demographical
characterization of patients an analysis of their diagnosis,
medications, IOP and visual results. Retrospective revision
of data of 21 patients (40 eyes) with diagnosis of OH, studied
with ORA and Ultrasonic Pachimetry (USP).
Results: Twelve women (57%). Mean age 62,6 years ± 9,
USP 542 ± 32 μm, mean Goldmann IOP 23,34 ± 3,7 mmHg
v/s mean corneal compensated IOP 23,98 ± 3,9 mmHg (p =
0,0079); mean corneal resistence factor (CRF) 11,79 ± 1,5;
mean corneal hysteresis (CH) 9,24 ± 1,5 mmHg.
Conclusions: Compared with normal literature values, USP
resulted similar, CRF higher and CH significantly lower. Comparative, prospective studies should be done in order to set
differences in ORA between normal population and OH
patients, because little literature has been published.
References:
1. Hager A, Loge K, Schroeder B, Fllhas MO, Wiegand W.
Effect of central corneal thickness and corneal hysteresis on
tonometry as measured by dynamic contour tonometry, ocular response analyzer, and Goldmann tonometry in glau-

comatous eyes. J Glaucoma 2008; 17: 361-365. 2. Ang GS,
Bochmann F, Townsend J, Azuara-Blanco A. Corneal biomechanical properties in primary open-angle glaucoma and
normal tension glaucoma. J Glaucoma 2008; 17: 259-262.
3. Sullivan-Mee M, Billingsley SC, Patel AD, Halverson KD,
Alldredge BR, Qualls C. Ocular Response Analyzer in subjects with and without glaucoma. Optom Vis Sci 2008; 85:
463-470. 4. Touboul D, Roberts C, Krautret J, Garra C, Maurice-Tison S, Saubusse E, Colin J. Correlations between
corneal hysteresis, intraocular pressure, and corneal central
pachymetry. J Cataract Refract Surg 2008; 34: 616-622. 5.
Moreno-Montas J, Maldonado MJ, Garca N, Mendiluce L,
Garca-Gomez PJ, Segu-Gomez M. Reproducibility and clinical relevance of the ocular response analyzer in nonoperated
eyes: corneal biomechanical and tonometric implications.
Invest Ophthalmol Vis Sci 2008; 49: 968-974. 6. ElMallah
MK, Asrani SG. New ways to measure intraocular pressure.
Curr Opin Ophthalmol 2008; 19: 122-126. (Review.)
P297 THE AGREEMENT AMONG EXAMINERS AND THE
S.T.A.R. II ON CLINICAL DECISIONS FOR OCULAR
HYPERTENSIVE PATIENTS
A. Oliveira, M. Mendes de Faria, M. Bottene Villa Albers, C.
Caixeta Umbelino, M. Della Paolera, N. Kasahara
Santa Casa de São Paulo, SÃO PAULO, Brazil
Purpose: The purpose of the study was to evaluate the
degree of agreement between a group of physicians and the
S.T.A.R. II, the second generation of risk calculator.
Design: A standard chart which included data regarding age,
gender, ethnicity, family history, diabetes, visual acuity,
intraocular pressure and central cornea thickness was created and given to three examiners along with a copy of the
visual field exam and an optic disk print photograph. Each
examiner was asked to calculate the risk for glaucoma conversion and to choose for each patient observation, consider
treatment or no treatment. For each patient, the risk for glaucoma conversion in 5 years was calculated by the S.T.A.R.
II and three possibilities were chosen according to the result:
risk < 5%, observation; risk between 5% and 15%, consider
treatment and risk < 15%, treatment.
Participants: The medical records of all patients with ocular
hypertension from the private practice of one of the authors
were selected based on the inclusion criteria, namely: older
than 40 y, best corrected visual acuity over 20/25, absence
of cataract or other media opacity, intraocular pressure above
21 mmHg and no ocular hypotensive drugs, cup to disk ratio
less than 0.5 and asymmetry between eyes less than 0.2,
and automated perimetry (full threshold 24-2).
Testing: In order to assess the degree of agreement among
examiners and the risk calculator we used the chance-corrected proportional agreement statistic (kappa, Κ). Kappa
can vary between 0 (no agreement) and 1 (perfect agreement). Values of Κwere assessed as suggested by Landis &
Kock (1977): Κ≤ 0 (poor); 0-0.2 (slight); 0.2-0.4 (fair); 0.4-0.6
(moderate); 0.6-0.8 (substantial); 0.8-1.0 (almost perfect).
Main outcome measure: The degree of agreement was
measured for the three examiner and the risk calculator,
among the examiners, and for each examiner and the risk
calculator.
Results: The agreement among examiners A, B, and C and
the risk calculator was poor (Κ= -0,0550, z = -0,9457, P =
0,1722). The agreement among the examiners themselves
was poor (Κ= -0,0123, z = 0,1519, P = 0,4396).

196

book_Abstracts.indb 196

12-6-2009 16:17:49

Conclusions: The calculator was developed based on the
results of OHTS and takes into account only the risk factors
identified in that study. The examiners probably included
other possible risk factors in their decision to treat. Besides,
in addition to risk, life expectancy, medical status, effectiveness, safety, tolerability, and cost of treatment are included
in the decision to treat.
References:
1. Boland MN, Quigley HA. Risk factors and open-angle glaucoma: Classification and application. J Glaucoma 2007; 16:
406-418. 2. Gordon MO, Beiser JA, Brandt JD, Heuer DK,
Higginbotham EJ, Johnson CK et al. The Ocular Hypertension Treatment Study: Baseline factors that predict the onset
ofprimary open-angle glaucoma. Arch Ophthalmol 2002; 120:
714-720. 3. European Glaucoma Prevention Study (EGPS)
Group. Results of the European Glaucoma Prevention Study.
Ophthalmology 2005; 112: 366-375. 4. Wilson PW, D’Agostino
RB, Levy D, Belanger AM, Silbershatz H, Kannel WB. Prediction of coronary heart disease using risk factor categories.
Circulation 1998; 97: 1837-1847. 5. Medeiros FA, Weinreb
RN, Sample PA, Gomi CF, Bowd C, et al. Validation of a
predictive model to estimate the risk of conversion from ocular hypertension to glaucoma. Arch Ophthalmol 2005; 123:
1351-1360.
P298 DATASET GENERATOR FOR GLAUCOMA DIAGNOSIS EMPLOYING HIGH DEFINITION OPTICAL COHERENCE TOMOGRAPHY AND STANDARD AUTOMATED
PERIMETRY
M. Dias1, V. Vidotti2, E. Gomi1, V. Costa2
1
University of Sao Paulo, SAO PAULO, Brazil, 2University of
Campinas, CAMPINAS, Brazil
Purpose: To create an artificial population of glaucomatous
and normal individuals based on OCT and SAP parameters,
and to apply machine learning classifiers to this population in
order to increase the sensitivity and specificity of glaucoma
diagnosis.
Design: Prospective study.
Participants: Twenty-six patients with primary open-angle
glaucoma and 44 healthy individuals.
Methods: An artificial data generator named GLOR (Glaucoma Oracle) was created based on the Monte Carlo method
employing functional and structural data. Functional data was
provided by Standard Automated Perimetry (SAP) and structural data by High Definition Optical Coherence Tomography
(HD-OCT) instruments. The development of GLOR starts by
generating values based on literature data on the distribution
of 12 clock-hour retinal nerve fiber layer thickness measurements in normal and glaucomatous individuals. Subsequently,
these values are translated to SAP data according to a structure-function relationship model between OCT and SAP [4].
Finally, the SAP data is converted to a graphic output, which
improves readability by ophthalmologists, and is compatible
with commercially available instruments. Following the creation
of an artificial population, a multilayer perceptron classifier was
trained, The sensitivity, specificity and area under the ROC
curve (aROC) of the classifier were calculated. The classifier
was then tested in a real population formed by 26 patients with
primary open-angle glaucoma and 44 normal individuals.
Main outcome measures: Sensitivity, specificity, and area
under the ROC curve (aROC) for glaucoma diagnosis.
Results: GLOR created an artificial population of 4500 normal

and 500 glaucomatous subjects. The multilayer perceptron
classifier trained over this population using age, SAP and OCT
parameters and tested in the same artificial population resulted
in 91% sensitivity, 99% specificity and aROC of 0.995. When
tested on real patient data, the classifier resulted in 81% sensitivity, 75% specificity, and an aROC of 0.885.
Conclusion: The creation of a large artificial population of
glaucomatous and normal individuals may be used to train
machine learning classifiers, saving time spent during the collection of real data. The sensitivity and specificity of the
machine learning classifier developed in this study were high
and may be employed to help the diagnosis of glaucoma.
References:
1. Bowd C, Hao J, Tavares IM, Medeiros FA, Zangwill LM, Lee
TW, Sample PA, Weinreb RN, Goldbaum MH. Bayesian
Machine Learning Classifiers for Combining Structural and
Functional Measurements to Classify Healthy and Glaucomatous Eyes. IOVS 2008, 49: 945-953. 2. Burgansky-Eliash S,
et al. Optical Coherence Tomography Machine Learning Classifiers for Glaucoma Detection: A Preliminary Study. IOVS
2005; 46: 4147-4152. 3. Bowd C, Chan K, Zangwill LM, Goldbaum MH, Lee TW, Sejnowski TJ, Weinreb RN. Comparing
neural networks and linear discriminant functions for glaucoma
detection using confocal scanning laser ophthalmoscopy of
the optic disc. IOVS 2002; 43: 3444-3454. 4. Harwerth RS,
Wheat JL. Modeling the effects of aging on retinal ganglion
cell density and nerve fiber layer thickness Graefes Arch Clin
Exp Ophthalmol 2008; 246: 305-314. 5. Hothorn H, Lausen B.
Bagging tree classifiers for laser scanning images: a data- and
simulation-based strategy. Artificial Intelligence in Medicine
2003; 27: 65-79. 6. Huang ML, Chen HY, Huang JJ. Glaucoma
detection using adaptive neuro-fuzzy inference system. Expert
Systems with Applications 2007; 32: 458-468.
P299 BINOCULAR INFRARED PUPILLOMETRY IN
DETECTING RELATIVE AFFERENT PUPILLARY DEFECT
IN GLAUCOMA PATIENTS
A. Shwe Tin1, D. Taylor2, G.T. Smith1, I.E. Murdoch3
1
The Great Western Hospital, SWINDON, UK, 2Procyon
Instruments Ltd, UK, LONDON, UK, 3Moorfields Eye Hospital,
LONDON, UK
Purpose: To determine the sensitivity and specificity with
which a commercially available binocular infrared pupillometer, Procyon P3000, can differentiate patients with primary
open-angle glaucoma from normal subjects based on relative
afferent pupillary defect (RAPD).
Design: A method comparison study where the diagnosis
accuracy of the pupillometer was tested against the diagnosis made clinically using dilated fundoscopy of optic nerve
head, tonometry and visual field test. The pupillometer was
designed to simulate the swinging flash light test. Data from
direct pupillary responses were processed to obtain two measures of RAPD, direct (RAPDDIR) and consensual (RAPDCONS) in decibels (dB). The pupil reflexes were acquired at
two intensity levels: scotopic (0.07 lux) and high mesopic (7
lux). Combination of the two RAPD results at each light level
was used to determine if the patient had a clinically significant
RAPD based on predetermined cut-off values.
Participants: Fifty-eight normal subjects and 58 unilateral
or bilateral, primary open-angle glaucoma patients, regardless
of asymmetry of the disease, were included. Participants
were excluded if they had secondary glaucoma, visually sig-
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nificant media opacity, amblyopia (VA worse than 6/9), large
eso/exo tropia (> 40 prism dioptre), retinal disease or other
optic nerve disease which might produce an RAPD, and any
conditions that affect pupil dynamics.
Intervention: Before any pupillometric data was acquired, the
subject was dark adapted for a period of 30 seconds. During
acquisition, stimulus pulses were ON for 0.4 seconds and
OFF for 1.6 seconds, and were alternated between left and
right eyes. The stimulus sequence was repeated seven times
during the acquisition.
Main outcome measures: The pupillary responses were
recorded to determine the RAPDDIR and RAPDCONS using
the amplitude of pupillary constriction. The output was on a
continuous scale from 0dB and above zero. Sensitivity, specificity, positive and negative likelihood ratio were derived from
the cross tables describing the variation in specificity and
sensitivity with different cut-off values for each of RAPDDIR
and RAPDCONS.
Results: Sensitivity of 86.2% (95% CI = 74.6% - 93.8%) and
specificity of 84.4% (95% CI = 72.6% - 92.6%) were achieved
when the optimal cut-off values of 0.09dB and 0.13dB were
used for RAPDDIR and RAPDCONS. The positive likelihood
ratio and the negative likelihood ratio for the chosen cut-offs
were 5.6 and 0.84.
Conclusions: The RAPD elicited by the pupillometer can
categorise a subject as normal or as having primary openangle glaucoma with high sensitivity and specificity. The
method is objective, reproducible, and quickly and easily
administered. Although this pilot study has produced encouraging results, more subjects are required to confirm the usefulness of these settings.
References:
1. Murdoch I, Theodossiades J. Is review of enriched populations the way forward for glaucoma case detection? Eye
2003; 17: 5-6. 2. Thompson HS. Afferent pupillary defects,
pupillary findings associated with defects of the afferent arm
of the pupillary light reflex arc. Am J Ophthalmol 1966; 62:
860-873. 3. Kalaboukhova L, Fridhammar V, Lindblom B.
Relative afferent pupillary defect in glaucoma: a pupillometric
study. Acta Ophthalmol Scand 2007; 85: 519-525. 4. Wride
N, Habib M, Morris K, Cambell S, Fraser S. Clinical evaluation of a rapid, pupil-based assessment of retinal damage
associated with glaucoma. Clinical Ophthalmology 2009; 3:
123. 5. Kawasaki A, Moore P, Kardon RH. Variability of the
relative afferent papillary defect. Am J Ophthalmol 1995; 120:
622-633.
P300 PENTACAM OF ANTERIOR SEGMENT OF GLAUCOMATOUS EYES WITH CATARACT
A. Slavikova, H. Langrova, P. Rozsival
Teaching Hospital and Charles University, HRADEC KRALOVE, Czech Republic
Purpose: To determine the anatomic and function changes
of anterior segment in glaucoma before and after cataract
surgery followed by a three-dimensional picture of Scheimpflug’s rotating camera (PENTACAM). The observation group
had primary open-angle glaucoma (POAG) and angle-closure
glaucoma (PCAG). The aim was to examine behavior and
changes of anterior segment of glaucomatous eye before and
immediately after facoemulsification and follow-up care with
reducing antiglaucomatous drugs.
Participants and Methods: Forty patients (42 eyes) in the

prospective study were divided into 3 groups of 10 eyes with
normal cataract (control group), 26 eyes with cataract and
POAG and 6 eyes with cataract and PCAG. Central anterior
chamber (AC) depth, APD (manual measurement of depth
of the anterior chamber on the level of pupil before and after
surgery), AC volume, AC angle and IOP were measured
before, and 1 day, and 1 month after cataract surgery using
PENTACAM and automatic non-contact tonometry. These
data were measured: A. Average ± SD before / average ±
SD 1st day after cataract surgery; B. Average ± SD before /
average ± SD 1 month after cataract surgery.
Results: In the group of 10 normal cataracts with foldable
IOL implantation: A. 2.6 ± 0,0005 / 4.2 ± 0,0005 mm, 2.2 ±
0.3 / 2.5 ± 0.3 mm, 147 ± 0.0005 / 200 ± 0.0005 mm3, 33.5°
± 0.003 / 41° ± 0.003 and 15.6 ± 0.320 / 15.0 ± 0.320 mmHg.
B. 2.6 ± 0.0005 / 4.9 ± 0.0005 mm, 2.2 ± 0.3 / 2.8 ± 0.3 mm,
147 ± 0.0005 / 208 ± 0.0005 mm3, 33,5° ± 0.003 / 44° ± 0.003
and 15.6 ± 0.320 / 15.2 ± 0.320 mmHg. In the group of 26
cataracts with verified POAG and and foldable IOL: A. 2.3 ±
0.0005 / 4.0 ± 0.0005 mm, 1.7 ± 0.5 / 2.7 ± 0.5 mm, 110 ±
0.0005 / 150 ± 0.0005 mm3, 28.1° ± 0.0005 / 42.3° ± 0,0005
and 16.3 ± 0,152 / 13,0 ± 0,152 mmHg. B. 2.3 ± 0,0005 / 4.1
± 0,0005 mm, 1.7 ± 0.5 / 2.5 ± 0.5 mm, 110 ± 0.0005 / 170 ±
0.0005 mm3, 28.1° ± 0.0005 / 40.6° ± 0.0005 and 16.3 ± 0.152
/ 15.3 ± 0.152 mmHg. In the group of 6 cataracts with PCAG
and foldable IOL: A. 1.9 ± 0.018 / 4.3 ± 0.018 mm, 0.99 ± 0.5
/ 2.0 ± 0.5 mm, 89.5 ± 0.028 / 140 ± 0.028 mm3, 30.4° ± 0.018
/ 36° ± 0.018 and 32.4 ± 0.028 / 11.8 ± 0.028 mmHg. B. 1.9
± 0.018 / 4.6 ± 0.018 mm, 0.99 ± 0.5 / 2.5 ± 0.5 mm, 89.5 ±
0.028 / 156.3 ± 0.028 mm3, 30.4° ± 0.018 / 38.0° ± 0.018 and
32.4 ± 0.028 / 13 ± 0.028 mmHg. There were statistically
significant differences between the ACD, size of the iridocorneal angle before and after surgery in all mentioned
groups. In POAG were no statistically significant differences
in the IOP before and after surgery because of reducing of
the quantity of antiglaucomatous drugs (only 2 patients need
medication again).
Conclusion: We have documented the significant influence
of cataract surgery on IOP, AC depth, AC volume and AC
angle in all mentioned groups. The most significant effect
was measured in the group of cataract with chronic closure
angle glaucoma. In both types of glaucoma is cataract surgery very good therapy for reducing quantity of antiglaucomatous drugs and for improvement patient’s compliance.
References:
1. Oka N. Clinical study of anterior ocular segment topography in angle-closure glaucoma using the three-dimensional
anterior segment analyzer Pentacam. Nippon Ganka Gakkai
Zasshi 2006; 110: 398-403. (In Japanese.) 2. Yang CH.
Intraocular lens position and anterior chamber angle changes
after cataract extraction in eyes with primary angle-closure
glaucoma. Cataract Refract Surg 1997; 23: 1109-113. 3.
Wang Y. Biometry of intraocular lenses using Pentacam
Scheimpflug images. Key Laboratory of Ophthalmology of
Ministry of Education and Zhongshan Ophthalmic Center,
Guangzhou 510060, China. (In Chinese.) 4. Sharan S. Nanophthalmos: ultrasound biomicroscopy and Pentacam assessment of angle structures before and after cataract surgery. J
Cataract Refract Surg 2006; 32: 1052-1055. 5. Radhakrishnan S. Optical coherence tomography imaging of the anterior
chamber angle. Ophthalmol Clin North Am 2005; 18: 375381.
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P301 HIERARCHY ANALYSIS METHOD IN DECISION
SUPPORT FOR OPEN-ANGLE GLAUCOMA RISK
ASSESSMENT
I. Sliesoraityte1, E. Fedorov2, R. Dubakiene1
1
Vilnius University, VILNIUS, Lithuania, 2Donetsk Institute of
Automobile Transport, Dedicated Computer System Department, DONETSK, Ukraine
Objective: To develop decision support for open-angle glaucoma risk assessment based on hierarchy analysis
method.
Design: Retrospective case series study.
Participants and controls: Sixty-five open-angle glaucoma
and 35 age-matched healthy subjects.
Methods: Visual acuity (LogMAR), intraocular pressure
(Goldmann applanation), central corneal thickness (ultrasonic pachymeter), blood flow (colour Doppler imaging),
nerve fiber layer thickness (scanning laser polarimetry), pattern electroretinogram alterations (Veris), and standard automated perimetry. A generalized estimation of the patient’s
condition was obtained while transforming a vector parameter to a scalar one. The comparison of the pairs in terms of
the qualitative definition was performed using modified hierarchy analysis method. Decision support compatability index
was verified.
Main outcome measure: Glaucoma risk assessment.
Results: The developed decision support tool based on hierarchy analysis method enables to define the correct openangle glaucoma diagnostics regarding visual acuity,
intraocular pressure, central corneal thickness, blood flow
alterations in central retinal artery, mean deviation and pattern standard deviation in perimetry, and nerve fiber index
changes in 98.7% of all the case (p < 0.01). Determination
of glaucoma risk was achieved with 95.0% sensitivity, and
specificity was 91.0% with a reliability threshold of p < 0.001.
Expert decision deviation was not statistically significant.
Conclusions: Decision support analysis based on hierarchy
analysis method is a reasonable one for assessing the risk
of open-angle glaucoma and further a strategic potential for
particular subject.
References:
1. Boland MV, Quigley HA, Lehmann HP. The impact of risk
calculation on treatment recommendations made by glaucoma specialists in cases of ocular hypertension. J Glaucoma
2008; 17: 631-638. 2. Coleman AL, Miglior S. Risk factors for
glaucoma onset and progression. Surv Ophthalmol 2008; 53
Suppl1: S3-10. 3. Gekeler F, Messias A, Ottinger M, BartzSchmidt KU, Zrenner E. Phosphenes electrically evoked with
DTL electrodes: a study in patients with retinitis pigmentosa,
glaucoma, and homonymous visual field loss and normal
subjects. Invest Ophthalmol Vis Sci 2006; 47: 4966-4974. 4.
Januleviciene I, Sliesoraityte I, Siesky B, Harris A. Diagnostic compatibility of structural and haemodynamic parameters
in open-angle glaucoma patients. Acta Ophthalmol 2008; 86:
552-557. 5. Mansberger SL, Medeiros FA, Gordon M. Diagnostic tools for calculation of glaucoma risk. Surv Ophthalmol
2008; 53 Suppl1: S11-16. 6. Medeiros FA, Weinreb RN. Risk
assessment in glaucoma and ocular hypertension. Int Ophthalmol Clin 2008; 48: 1-12. 7. Sliesoraityte I, Poderno PI.
Decision support analysis for glaucoma diagnosis: complex
criteria. Biotechnical Systems in Medicine and Ecology 2006;
2: 69-73.

8.4. Refractive errors in relation to glaucoma: Refractive surgical procedures
see also P124, P132
P302 CHANGE OF VISUAL FIELD AFTER IRIS CLAW
PHAKIC INTRAOCULAR LENS IMPLANTATION FOR
CORRECTION OF MYOPIA IN GLAUCOMA SUSPECTS
S.H. Lee, J.B. Lee
Yonsei Plus Eye Center, SUNGNAM, South Korea
Purpose: To evaluate the clinical characterics of glaucoma
suspects after artisan phakic IOL implantation for correction
of high myopia
Design: retrospective case control study
Participants: Twenty-one subjects (10 glaucoma suspects
with high myopia, 11 controls with high myopia).
Method: Visual field test was performed using SITA 24-2
program of the Humphrey field analyzer before and after surgery. Central corneal thickness, cup to disc (C/D) ratio and
intraocular pressrue were compared perioperatively.
Main outcome measure: Mean deviation (MD) and pattern
standard deviation (PSD) from Humphrey SITA strategy.
Results: The mean refractive error was -10.54 ± 3.8 D and
the follow-up period was 12 months after artisan phakic IOL
implantation. Photopic pupil diameter was 3.01 mm (range:
2.53-3.5 mm). Vertical C/D ratio was 0.68 and the ratio was
not changed until 12-month postoperative. No significant
change of MD and PSD was recognized after the surgery.
Conclusion: artisan phakic IOL implantation may be a viable
option in some glaucoma suspects. But, careful patients education and lifelong follow-up is mandatory after surgery.
References:
1. Visual field changes after transient elevation of intraocular
pressure in eyes with and without glaucoma. Ophthalmology
2008; 115: 667-672. 2. Refractive surgery in glaucoma. Curr
Opinion in Ophthalmology 2004; 15: 112-118. 3. Retinal
nerve fiber layer thickness changes after an acute increase
in intraocular pressure. J Cataract Refract Surg 2002; 28:
2117-2122. 4. LASIK-associated visual field loss in a glaucoma suspect. Arch Ophthalmol 2001; 119: 774-775. 5. Considerations of glaucoma in patients undergoing corneal
refractive surgery. Surv Ophthalmol 2005; 50: 245-251.

9.1.1. Clinical forms of glaucomas: Developmental glaucomas: Congenital glaucoma, Buphthalmos
see also P278, P504, P523
P303 LONG-TERM RESULTS OF COMBINED VISCOTRABECULOTOMY-TRABECULECTOMY IN REFRACTORY
DEVELOPMENTAL GLAUCOMA
N. Tamcelik1, A. Ozkiris2
1
Istanbul University Cerrahpasa School of Medicine, ISTANBUL, Turkey, 2Erciyes University Department of Ophthalmology, KAYSERI, Turkey
Background: To evaluate the outcomes of combined viscotrabeculotomy-trabeculectomy in patients with refractory
developmental glaucoma and to compare the success and
complications rates with classical trabeculotomy-trabeculectomy procedure.
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Methods: Patients who were selected for this study had
cloudy corneas with a diameter of 13 mm or greater and with
an initial IOP of 27 mmHg or more, and they were divided
into two groups. Group 1 consisted of 40 eyes of 24 patients
who had undergone combined viscotrabeculotomy-trabeculectomy, and group 2 consisted of 35 eyes of 20 patients
who had undergone classical viscotrabeculotomy-trabeculectomy. Pre-and postoperative intraocular pressures (IOPs),
mean antiglaucoma medication, mean corneal diameter, success rates, intra-and postoperative complications were compared between two groups.
Results: Mean IOP reduced from a preoperative level of 33.2
± 5.3 and 32.8 ± 5.2 mmHg to 14.2 ± 3.1 and 15.3 ± 3.3
mmHg in group 1 and group 2, respectively (P < 0.001). The
mean number of antiglaucoma medications used after surgery was significantly lower in group 1 (P < 0.05). KaplanMeier survival analysis showed that the success probability
at the last visits was 90% and 71.4% in group 1 and group
2, respectively, and the difference was statistically significant
(P < 0.05). The most common early postoperative complication was transient IOP elevation in group 1 and hyphema in
group 2 (for each, P < 0.05).
Conclusion: Use of viscoelastic materials during trabeculotomy-trabeculectomy may increase the success rate of the
procedure by prevention of postoperative hemorrhage, anterior chamber shallowing, adhesion of the incision lips or fibroblastic proliferation.
P304 IRIS NEOVASCULARIZATION IN PATIENTS WITH
PRIMARY CONGENITAL GLAUCOMA AND ITS IMPACT
ON THE SEVERITY OF GLAUCOMA AND OUTCOME OF
SURGICAL TREATMENT
H.L. Fahmy1, E.A. Mohamed2, T.A. Shazly1
1
Assiut University Hospital, ASSIUT, Egypt, 2Assiut University
Hospital Department of Ophthalmology, ASSIUT, Egypt
Purpose: To report iris neovascularization as a histopathologic finding in patients with primary congenital glaucoma,
and its impact on the surgical outcome, as a possible contributing factor to the pathogenesis in those patients.
Design: Case series.
Participants: Eleven eyes of 6 consecutive infants (3 males
and 3 females), with primary congenital glaucoma, presenting
to the department of Ophthalmology, Assiut University Hospital, from January 2006 to October 2008 were included.
Their ages ranged from 1 week to 4 months with a mean of
40 ± 36.26 days. Infants who had any previous intraocular
surgery were excluded.
Methods: Examination under general anesthesia, and preoperative A and B-scan ultrasound were performed, to establish the diagnosis of primary congenital glaucoma, and to
exclude any detectable cause of secondary congenital glaucoma. All eyes underwent combined trabeculotomy-trabeculectomy with Mitomycin C. Histopathological examination
of the peripheral iris tissue specimen obtained during surgical
iridectomy was done in all cases. Successful surgical outcome was defined as IOP less than 18 mmHg for at least 6
months after surgery.
Main outcome measure: Histopathological findings of iris
biopsy and intraocular pressure following surgery.
Results: All eyes presented with enlarged globes, with a
mean axial length of 27.43 ± 4.87 mm, and cloudy corneas,
with a mean horizontal diameter of 13.44 ± 0.41 mm. Fundus

examination and refraction could not be done due to corneal
edema. B-scan ultrasound did not reveal posterior segment
abnormalities in any of the eyes included. In 6 out of the 11
eyes, histopathological examination of the iris specimen
revealed neovasularization with a fibrovascular membrane
over the iris surface. The rest of the specimens showed normal iris tissue. The operative success rate in the first group
(eyes with iris neovascularization) was 1 out of 6 eyes
(16.6%), while the success rate in the second group (eyes
without iris neovascularization) was 80% (4 out of 5 eyes).
Intra operative bleeding during iridectomy occurred in 5 eyes,
all had neovasularization in their iris samples.
Conclusion: Iris neovascularization is sometimes present in
patients with congenital glaucoma. The exact origin of iris
neovascularization, and its rule in the pathogenesis of congenital glaucoma is unknown. Those patients carry worse
surgical outcome following combined trabeculotomy-trabeculectomy with Mitomycin C, compared to those patients
without iris neovascularization. Identifying neovascularization
in patients with congenital glaucoma, is essential for management of these cases. The classic surgical options in our
series were ineffective, and carried a bad prognosis in this
group. So we recommend a more aggressive surgical
approach for those infants. Further research is required to
investigate the etiology of iris neovascularization in patients
with congenital glaucoma, and to compare the outcome of
different treatment options for those patients.
References:
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19: 217-221. 2. Worst JGF. Congenital glaucoma. Remark
on the aspect of chamber angle: Ontogenic and pathogenic
background and mode of action of goniotomy. Invest Ophthalmol 1968; 7: 127-134. 3. Shields MB. Textbook of glaucoma. Baltimore: Williams & Wilkins 1992, pp. 220-223. 4.
Anderson DR. The development of the trabecular meshwork
and its abnormality in primary infantile glaucoma. Tran Am
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glaucoma. In: Metzhs (Ed.). Pediatric Ophthalomology. Garden City, NY: Medical Examination Publishing Co. 1979.
P305 CORRELATION BETWEEN PHENOTYPE AND GENOTYPE IN PRIMARY CONGENITAL GLAUCOMA
S. Yazdani, A. Miraftabi, M. Pakravan, M. Sedigh, M. Yaseri
Labbafinejad Medical Center, TEHRAN, Iran
Purpose: To evaluate the correlation between CYP1B1
mutations and clinical manifestations of primary congenital
glaucoma (PCG).
Design: Observational case series.
Participants: Seventeen unrelated PCG patients (34 eyes)
with known CYP1B1 mutation profile.
Methods: A clinical and molecular genetics study was performed on 17 Iranian patients with PCG. Hospital records
were reviewed and findings were correlated with presence
or absence of mutations in CYP1B1 as determined by
sequence analysis of genomic DNA obtained from peripheral
blood samples. A severity index for PCG phenotype was
developed based on age of onset, presenting IOP, corneal
diameter, cup-disc (CD) ratio, and number of operations.
Main outcome measures: Phenotypical severity of PCG.
Results: Ten patients (58.8%) harbored CYP1B1 mutations
while 7 (41.2%) subjects did not. Consanguinity was seen in
8 (47.1%) cases, while 3 (17.6%) patients had a positive
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family history of primary congenital glaucoma. Mean followup was 74.6 ± 42.8 (median 68.4) months overall, and 79.1
± 49.8 months versus 68.1 ± 33 months in subjects with and
without mutations respectively (P = 0.62). The male/female
ratio was 4/6 in the subset of subjects with mutations versus
6/1 in those with no mutations (P = 0.134). Onset of the
disease was earlier than one month of age in 9 of 10 (90%)
cases with mutations as compared to 2 of 7 (28.6%) patients
without mutations (P < 0.008). Baseline IOP was 29.3 ± 6.5
mmHg in the mutation group versus 17.6 ± 3.7 mmHg in
subjects without mutations (P < 0.001), furthermore patients
with mutations had significantly higher IOP throughout followup (P = 0.002). There was no statistically significant difference in cup/disc ratio and corneal diameter between the
study subgroups. Mean severity score was higher in patients
with as opposed to those without CYP1B1 mutations (P <
0.001). The number of operations was significantly larger in
subjects with as compared to those without mutations (3.33
versus 1.71 procedures, P < 0.025). The rate of complications, however, was comparable in subjects with and those
without mutations (P = 0.85).
Conclusion: Patients with CYP1B1 mutations seem to have
earlier onset disease, display more severe manifestations of
PCG and also require more operations as compared to subjects without such mutations. These findings may have implications in prognosticating PCG, guiding therapy to prevent
end-organ damage and pre-marital genetic counseling.
References:
1. Plasilova M, Stoilov I, Sarfarazi M, Kadasil. Identification
of a single ancestral CYP1B1 mutation in Slovakgypsies
affected with primary congenital glaucoma. J Med Genet
1999; 360: 290-294. 2. Subharata Chakabati, Kiranpreet
Kaur, Inderjeet Kaur. Globally CYP1B1 mutations in primary
congenital glaucoma are strongly structured by geographic
and haplotype backgrounds. Invest Ophthalmol Vis Sci 2006;
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Stoilov. Genotype and phenotype correlation in congenital
glaucoma. CYP1P1 mutation, goniodysgenesis and clinical
characteristics. Am J Ophthalmol 2006; 142: 993-1004. 4.
Phenotype of cytochrome p4501B1 gene mutations in Japanese patients with primary congenital glaucoma. Y Ohtake,
T tanino, Y Suzuki, H Miyata. Br J Ophthalmol 2003; 87:
302-304. 5. Chitsazian BK, Tusi E, Elahi H, Saroei A, Sanati
MH, Yazdani S, Pakravan M. CYP1B1 mutation profile of
Iranian primary congenital glaucoma patients and Associated
haplotypes. J Mol Diag 2007; 9: 382-393. 6. Sbirly G, Panicker Anil K, Mandal Aramati B. Correlation of genotype with
phenotype in Indian patients with primary congenital glaucoma. Invest Ophthalmol Vis Sci 2004; 45: 1149-1156.
P306 SURGICAL OUTCOME OF INFANTILE GLAUCOMA
WITH ACUTE CORNEAL HYDROPS
A.K. Mandal
LV Prasad Eye Institute, HYDERABAD, India
Purpose: To evaluate outcome of infantile glaucoma presented with acute corneal hydrops.
Design: Retrospective analysis.
Participants: Eleven consecutive children (20 eyes with
mean age at surgery 6.4 ± 1.8 months) were included.
Intervention: All underwent combined Trabeculotomy-Trabeculectomy (CTT) between 1990 and 2006.

Main outcome measures: IOP-control, refractive status,
corneal clarity and vision.
Results: IOP reduced from 26.6 ± 4.8 to 12.0 ± 2.8 mmHg
(P < 0.0001) with a mean follow-up of 41.5 ± 49.4 months
(median, 12 months). All eyes achieved good IOP control (16
mmHg), but 2 eyes required one medication. Post-operatively
all eyes had clear cornea with Haab’s striae while 17 eyes
(85%) had > 1D of astigmatism. All the patients had ageappropriate normal visual acuity.
Conclusions: CTT is safe and effective with excellent IOP
control and good functional outcome.
References:
1. Mandal AK, Naduvilath TJ, Jayagandan A. Surgical Results
of Combined Trabeculotomy-Trabeculectomy for Developmental Glaucoma. Ophthalmology 1998; 105: 974-982. 2.
Mandal AK. Primary combined trabeculotomy-trabeculectomy
for early-onset glaucoma in Sturge-Weber syndrome. Ophthalmology 1999; 106: 1621-1627. 3. Mandal AK, Bhatia PG,
Gothwal VK, Reddy VM, Sri Ramulu, Prasad MS, John RK,
Rishita N, Shamanna BR. Safety and efficacy of simultaneous bilateral primary combined trabeculotomy-trabeculectomy for developmental glaucoma. Indian J Ophthalmol 2002;
50: 13-19. 4. Mandal AK, Gothwal VK, Bagga H, Nutheti R,
Mansoori T. Outcome of surgery on infants younger than one
month of age with congenital glaucoma. Ophthalmology
2003; 110: 1909-1915. 5. Mandal AK, Gothwal VK, Nutheti
R. Surgical outcome of primary developmental glaucoma: A
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P307 PRIMARY CONGENITAL GLAUCOMA: CAN WE
MAKE THE DIAGNOSIS IN UTERO?
K.D.S. Duarte Silva, C.R.M. Rolim de Moura, A.F.M. Fernandes Moron, F.D.S. Duarte Silva
Federal University of São Paulo, SÃO PAULO, Brazil
Purpose: To describe some parameters of eye growth measurements in utero and to observe if they have correlation
in-between. These measurements can be useful for early
diagnosis of primary congenital glaucoma.
Setting: Centro Paulista de Medicina Fetal
Methods: The study group comprised 34 fetuses’ eye of 24
pregnant women. Fetuses’ eye measurements were obtained
during routine ultrasonographic examination.
Results: The average of axial diameter in the second trimester was 10,47 ± 1,17 mm and 15,64 ± 1,5 mm in the third
trimester. The average of posterior chamber was 6,3 ± 0,75
mm in the second and 9,98 ± 1,43 mm in the third trimester.
The ocular volume showed a good correlation with axial
diameter (R 2= 0,81).
Conclusion: This study showed a linear relationship between
axial ocular dimensions and volume in normal fetuses. These
measurements may be used to help early primary congenital
glaucoma diagnosis.
References:
1. Miller SJH. Genetics aspects of glaucoma. Trans Ophthalmol Soc UK 1962; 81: 425. 2. Duke-Elder S. Congenital
deformities. System of Ophthalmology, III, Pt 2. St Louis: CV
Mosby, 1969. 3. Hoskins HD, Shaffer RN. Evaluation techniques for congenital glaucoma. J Pediatr Ophthalmol Strabismus 1971; 8: 81. 4. Kolker AE, Hetherington JJ (eds.).
Becker-Shaffer’s diagnosis and therapy of the glaucomas,
4th ed. St Louis: CV Mosby, 1976. 5. Manigitti E, Lavin JR.
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1982; 143: 513. 10. Achiron R, Gottlieb Z, Yaron Y, et al. The
development of the fetal eye: in utero ultrasonographic measurements of the vitreous and lens. Prenat Diagn 1995; 15:
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9.1.2. Clinical forms of glaucomas: Developmental glaucomas: Juvenile glaucoma
see also P195
P308 LONG TERM STRUCTURAL AND FUNCTIONAL
CHANGES IN TREATED PRIMARY JUVENILE OPENANGLE GLAUCOMA
V. Gupta, J. Ov, R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmic Sciences, DELHI,
India
Purpose: To longitudinally evaluate optic disc and visual field
changes in treated primary juvenile onset open-angle glaucoma (JOAG) eyes.
Design: Retrospective comparative study.
Participants: JOAG patients presenting between 10-40
years with IOP > 22 mmHg (on two separate occasions) in
the presence of gonioscopically wide-open angle and glaucomatous optic neuropathy with or without corresponding
glaucomatous visual field defects. Exclusion criteria were: 1)
eyes in which IOP could not be measured due to corneal
opacity or non-cooperation; 2) eyes with corneal diameters
> 12 mm; 3) pigmentary dispersion; 4) those with a history
of steroid intake; 5) presence of retinal or neurological pathology; 6) those in whom visual acuity in the better eye was <
6/36; and 7) patients with consistently unreliable visual
fields.
Method: Morphometric and functional evaluation of the optic
disc of 42 treated JOAG eyes (42 patients) referred to our
centre between January 2000-January 2002 was performed
over a 5-year period. Visual fields using Humphrey perimetry
and disc characteristics on scanning laser Ophthalmoscopy
(HRTII) were evaluated at baseline and over the five-year
follow-up. These were compared between those JOAG eyes
treated medically and those treated surgically.
Results: Average number of HRT examinations per patient
were 11.1 ± 3.2 and Visual Field examinations were 9.5 ± 4.1.
Lower age among the JOAG was correlated to larger cup area
( r = -0.34, p = 0.04), larger cup-disc ratio (r = -0.34, p = 0.038)
greater mean cup volume (r = -0.288, p=0.08) and cup depth
(r = -0.22, p=0.19) at baseline.
Fifteen eyes (35.7%) had undergone surgery (trabeculetomy
with mitomycin), while the rest were controlled on medical
therapy alone. Mean IOP drop at the 5 year follow-up in the
surgically treated eyes (19 ± 10.5 mmHg ) was not significantly
different from those treated medically (16.35 ± 13.2 mmHg);
(p = 0.67). Three of the surgically treated eyes (20%) showed

improvement of disc parameters on HRT compared to none
of the medically treated eyes (p = 0.39).
Conclusion: Medical therapy can be an equally effective
option as surgery for long-term IOP control in JOAG eyes.
Trabeculectomy to control IOP may reverse cupping in younger
juvenile onset open-angle glaucoma patients.
References:
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Structural and functional recovery in juvenile open-angle glaucoma after trabeculectomy. Eye 2006; 20: 132-134.
P309 RELATIONSHIP BETWEEN THE THE GDX VCC AND
STRATUS OCT IN JUVENILE GLAUCOMA
R. Zarei, M. Soleimani
Farabi Eye Hospital, TEHRAN, Iran
Purpose: To compare the ability of scanning laser polarimetry (GDx VCC), and optical coherence tomography (OCT)
to discriminate eyes with juvenile glaucoma from normal eyes
and to assess the relationship between their parameters.
Methods: Twenty-four glaucomatous eyes of 24 patients and
24 normal eyes were enrolled. Patient age range was 11 to
40 with a mean age of 25.1 ± 8.2 years. Contol groups consisted 24 eyes of 24 idividual without glaucoma with a mean
age of 33.2 ± 8.2. All subjects underwent a full ophthalmic
examination, automated perimetry, GDx VCC and OCT. Correlation coefficients between the parameters of OCT and GDx
VCC were calculated. We calculated area under the receiver
operating characteristic curve (AROC) for GDx VCC and OCT
main parameters.
Results: Statistically significant correlations were observed
between GDx VCC and OCT parameters. Pearson coefficients ranged from 0.75 for inferior average to 0.86 for nerve
fiber indicator (NFI)/average thickness. The greatest area
under AROC parameter in OCT (inferior average 0.92) had
a lower area than that in GDx VCC (NFI; 0.99). There were
a significant statistical significance in all visual field, GDx
VCC , and OCT variables between two groups.
Conclusion: Many GDx VCC parameters were significantly
correlated with those of the OCT. Inferior average and NFI
had the greatest area under AROC parameter in OCT and
GDx VCC, respectively. NFI had high sensitivity and specificity for the diagnosis of JOAG.
References:
1. Ma KT, Lee SH, Hong S, et al. Relationship between the
retinal thickness analyzer and the GDx VCC scanning OCT
optical coherence tomograph, and Heidelberg retina tomograph II confocal scanning laser ophthalmoscopy. Korean J
Ophthalmol 2008; 22: 10-17. 2. Brusini P, Maria L. Salvetat,
et al. Comparison between GDx VCC scanning laser polarimetry and Stratus OCT optical coherence tomography in
the diagnosis of chronic glaucoma. Acta Ophthalmol Scand
2006; 84: 650-655. 3. Medeiros FA, Zangwill LM, Bowed C,
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et al. Comparison of scanning laser polarimetry using variable corneal compensation and retinal nerve fiber layer photography for detection of glaucoma. Arch Ophthalmol 2004;
122: 698-704. 4. Sommer A, Katz J, Quigley HA, et al. Clinically detectable nerve fibre layer atrophy precedes the onset
of glaucomatous field loss. Arch Ophthalmol 1991; 109:
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the nerve fibre layer of normal and glaucomatous eyes. Am
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1812-1818. 8 Bowd C, Zangwill LM, Berry CC, et al. Detecting early glaucoma by assessment of retinal nerve fibre layer
thickness and visual function. Invest Ophthalmol Vis Sci
2001; 42: 1993-2003. 9. Chang YS, Sohn YH. The relationship between optical coherence tomography and scanning
laser polarimetry measurements in glaucoma. Korean J Ophthalmol 2006; 20: 225-229. 10. Mabuchi F, Aihara M, Mackey
MR, et al. Regional optic nerve damage in experimental
mouse glaucoma. Invest Ophthalmol Vis Sci 2004; 45:
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9.1.3. Clinical forms of glaucomas: Developmental glaucomas: Syndromes of
Axenfeld, Rieger, Peters, aniridia
P310 CENTRAL CORNEAL THICKNESS IN CONGENTIAL
ANIRIDIA PATIENTS OF A SOUTH-EAST ASIAN ORIGIN
M. A. Karim, S.M. Noman, S.S. Sugrim
Chittagong Eye Infirmary and Training complex,Chittagong,
Bangladesh, CHITTAGONG, Bangladesh
Purpose: To compare the mean central corneal thickness
(CCT) in congenital aniridia patients to that of a group of age
and sex matched control subjects.
Design: A hospital-based prospective case-control series.
Participants and controls: Thirteen cases (23 eyes) of congenital aniridia and 13 controls (23 eyes) of normal age and
sex-matched control subjects.
Method: The mean values of ten consecutive pachymetry
measurements of patients with aniridia and control subjects
were used for analysis. Statistical analysis was performed
using the student’s t-test.
Main outcome measure: A statistically significant mean difference between the cases and controls.
Results: All patients were of Bangladeshi origin (five male
and eight female patients). Mean age was 13.2 ± 10.7 years
(Range: 1-33 years). Visual acuity of our aniridia patients
ranged from 6/18 to perception of light. Six patients (46.2%)
of our patients were diagnosed with glaucoma. The mean
CCT for congenital aniridia patients was 632.17 ± 25.52 μm
and for the control group was 534.26 ± 36.49 μm with a range
of 566-695 μm. The mean difference of the CCT between
cases and controls was 97.91 ± 40.27 μm (95% CI:
115.33-80.49 μm) (p < 0.000).
Conclusion: The mean CCT of patients with congenital
aniridia was statistically greater than the age and sexmatched controls. The mean difference between the two
groups was approximately 100 m.
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Am Ophthalmol Soc 1974; 72: 207-228. 8. Baulmanna DC,
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tonometry and central corneal thickness. Acta Ophthalmol
1975; 53: 34-43. 10. Goldmann H, Schmidt T. U ber Applanationstonometrie. Ophthalmologica 1957; 134: 221-242.

9.2.2. Clinical forms of glaucomas: Primary Open-angle glaucomas: Other risk
factors for glaucoma
see also P114
P311 EVALUATION OF OCULAR RISK FACTORS
RELATED TO ASYMMETRIC VISUAL FIELD DEFECTS IN
NORMAL TENSION GLAUCOMA
J.H. Yim1, C. Kee2
1
Ulsan University Hospital, ULSAN, South-Korea, 2Samsung
Medical Center, SEOUL, South-Korea
Purpose: To evaluate ocular risk factors related to asymmetric visual field defects in normal tension glaucoma
(NTG).
Design: Retrospective intra-individual comparison.
Participants: Ninety-two NTG patients with asymmetric
visual field defects.
Methods: We retrospectively evaluated 92 NTG patients
(184 eyes) with asymmetric visual field defects; these patients
were classified as having more affected eye (ME) group or
less affected eye (LE) group. The differences between ME
and LE based on the intra-individual comparison were
assessed with several ocular risk factors.
Main outcome measure: Refractive error, intraocular pressure (IOP), central corneal thickness, disc hemorrhage, zone
of peripapillary atrophy (PPA), and disc size.
Results: The MD was -11.2 ± 6.5 in the ME group, and -5.9
± 5.4 in the LE group (p = 0.00). The optic disc size was 2.62
± 0.8 in the ME group, 2.48 ± 0.5 in the LE group (p = 0.00),
and there were no statistically significant differences in the
other factors. Regarding the difference in the MD, the optic
disc size was statistically significant in the less different
group, and the angle of PPA was statistically significant in
the more different group (p = 0.00 and p = 0.01, respectively).
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Conclusions: The optic disc size is a risk factor related to
visual field defects in the ME group and the less affected
patients, and the PPA is a risk factor, thought to be associated with ischemia, related to visual field defects in the more
affected patients with asymmetric normal tension glaucoma.
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P312 RISK FACTORS FOR PROGRESSION TO END
STAGE GLAUCOMA
K. Rao1, M. Syed2, A. Chuang1, R. Feldman1
1
University of Texas Health Science Center-Houston, HOUSTON, USA, 2University of Texas Medical Branch, GALVESTON, TX, USA
Objective: To examine the medical records of patients with
open-angle glaucoma (OAG) and assess certain clinical factors which might contribute to progression to end stage glaucoma.
Design: A retrospective chart review of patients of a tertiary
glaucoma referral service from the Hermann and Cizik Eye
Center from January 1998 until December 2008 was conducted. Patients were followed from initial diagnosis until
either endpoint or the time frame of the study was reached.
Participants: Patients > 35 years old with uni- or bilateral
open-angle glaucoma, including primary open-angle glaucoma, pseudoexfoliation, and pigmentary glaucoma were
included. All other forms of glaucoma were excluded.
Methods: This was a retrospective chart review with statistical data analysis. Data was summarized using mean and
standard deviation for continuous variables and frequency
and percentage for categorical variables. A stepwise Cox
regression analysis was employed to identify the factors

which had a significant effect on short term outcome. 207
charts were reviewed, of which 65 were included. The remaining 142 charts could not be used because the patients had
already reached the endpoint at their initial visit, did not have
follow-up visual fields, or did not have a diagnosis of OAG.
Data on age, race, sex, visual acuity, intraocular pressure,
central corneal thickness, refractive error, blood pressure/
diastolic perfusion pressure, visual field, medical history, family history, glaucoma diagnosis, previous surgeries, previous
laser procedures, and presence of optic disc hemorrhages
was recorded. The visual field data was recorded using the
Advanced Glaucoma Intervention Study (AGIS) criteria. The
mean deviation of the visual field test was also noted. Data
was recorded for the initial baseline visit and follow-up visits.
Main outcome measure: The endpoint was a visual acuity
of less than or equal to 20/70. A visual field defect having
three contiguous points with more than 10db depression on
two consecutive fields, and within 20 degrees of fixation
nasally or temporally also qualified as endpoint.
Results: The p-value for age was .0202 with a hazard ratio
of 1.049. The visual field p-value was < .0001 with a hazard
ratio of .342. All other factors were not statistically significant.
Conclusion: Age and visual field are significant risk factors
for progressing to end stage glaucoma. Surgical and laser
interventions were found to have a protective effect. More
patients and a longer follow-up time is needed to reinforce
these conclusions.
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Trial. Ophthalmology 2007; 114: 205-209. 2. Gaasterland D,
Ederer F, Sullivan K, Caprioli J, Cyrlin M. Advanced Glaucoma Intervention Study. Visual Field Test Scoring and Reliability. Presented at the American Accademy of
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progression in the Early Manifest Glaucoma Trial. Ophthalmology 2007; 114: 1965-1972. 4. Rivera JL, Bell NP, Feldman RM. Risk factors for primary open-angle glaucoma
progression: what we know and what we need to know. Curr
Opin Ophthalmol 2008; 19: 102-106. 5. Stewart WC, Kolker
AE, Sharpe ED, et al. Factors associated with long-term progression or stability in primary open-angle glaucoma. Am J
Ophthalmol 2000; 130: 274-279.

9.2.3. Clinical forms of glaucomas: Primary open angle glaucomas. Open angle
glaucoma with elevated IOP
see P326

9.2.4. Clinical forms of glaucomas: Primary Open-angle glaucomas: Normal
pressure glaucoma
see also P007, P080, P120, P146, P194, P201, P216,
P378
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P313 iSTENT® TRABECULAR MICRO-BYPASS AND
CONCURRENT CATARACT SURGERY: 24 MONTH
RESULTS
D. Speigel
AUGSBURG, Germany
Objective: The iStent® trabecular micro-bypass system
(Glaukos Corp. Laguna Hills, CA) was developed to address
the limitations of current medical and surgical therapies for
the treatment of glaucoma. Implantation of this stent into
Schlemm’s canal allows aqueous humor to drain directly from
the anterior chamber into Schlemm’s canal, bypassing the
obstructed trabecular meshwork. The purpose of this study
is to report the iStent long term safety and efficacy results.
Design: Prospective, open-labeled, 24-month, multi-country
evaluation.
Participants: Fifty-three patients with concurrent cataract
and primary open-angle glaucoma uncontrolled by medication.
Intervention: Patients underwent clear cornea phacoemulsification followed by ab-interno implantation of the iStent
through the same temporal incision used in the phaco procedure. Ocular hypotensive medications were discontinued
on the day of surgery. Postoperatively, hypotensive medication was added back only if necessary.
Main outcome measure: Primary outcome was mean IOP
at all time points. Secondary outcome was medication use.
Results: At baseline, mean (±SD) IOP was 21.5 ± 4.07
mmHg. At 24 months, 45 patients (84.9%; n = 53) had an
IOP of ≤18 mmHg, with a mean IOP of 15.8 ± 2.08 mmHg.
Of those 45 patients, 26 (57.8%) had a mean IOP of 15.6 ±
1.75 mmHg and were on no medications. At 24 months, the
average IOP decrease from the medicated baseline was 5.1
mmHg. The IOP reduction reported in this group of patients
is greater than that reported in the literature in phaco-only
patients. At baseline, the mean number of medications was
1.7 ± 0.93 and this decreased to a mean of 0.5 ± 0.72 at 24
months. The most commonly reported device-related adverse
events were the appearance of stent lumen obstruction (7
eyes) and stent malposition (9 eyes); most of the patients still
achieved significant IOP reduction. None of the adverse
events were considered serious.
Conclusion: iStent implantation in open-angle glaucoma
patients undergoing cataract surgery should be considered
as an alternative surgical approach to provide clinically significant reductions in IOP and drug burden. A prospective
randomized, comparative, controlled clinical trial (iStent
placement compared to cataract extraction alone) is currently
in progress in the USA as part of the FDA approval process.
References:
1. Bahler C, Smedley G, Zhou J, Johnson D Trabecular
bypass stents decrease intraocular pressure in cultured
human anterior segments. Am J Ophthalmol 2004; 138:
988-994. 2. Hayashi K, Hayashi H, Nakao F, Hiyashi F. Effect
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exfoliation syndrome. J Cataract Refract Surg 2001; 27:
528-532. 5. Mierzejewski A, Eliks I, Kaluzny B, et al. Cataract
phacoemulsification and intraocular pressure in glaucoma
patients. Klin Oczna 2008; 110: 11-17.
P314 RETINAL VESSELS CALIBROMETRY IN NORMALPRESSURE GLAUCOMA EVALUATION
E.L. Akopov, Y.S. Astakhov, D. Nefedova
Pavlov Medical University, ST.PETERSBURG, Russian Federation
Purpose: The aim of the study was to assess caliber of
retinal vessels in normal-pressure glaucoma (NPG) patients.
The study was designed as nonrandomized prospective
clinical trial.
Participants and controls: Twenty-five NPG patients (48
eyes, mean age 62,5 ± 7,64) and 25 healthy volunteers (50
eyes, mean age 61,7 ± 8,27) were enrolled. Initial NPG was
diagnosed in 36 eyes and moderate NTG was diagnosed in
12 eyes.
Methods: Retinal vessel diameter was evaluated in images
obtained during optic nerve head (ONH) imaging - HRT III.
Main outcome measure: Diameter of upper and lower temporal retinal arteries and veins measured in area from 0,5 to
1,0 ONH size from the ONH margin.
Results: Arteries and veins were narrower (p<0,05) in NPG
patients. There was no difference in retinal vessel diameter
in initial and moderate NPG.
Conclusions: Retinal tomography (HRT III) revealed that in
NPG patients there is a vessel narrowing in the peripapillary
area, and the degree of narrowing does not depend on the
stage of the disease.
References:
1. Astakhov YS, Akopov EL. New method of retinal vessels
diameter evaluation in images obtained during retinal tomography. In: Manns F, Soderberg PG, Ho A, Stuck BE, Belkin
M (eds.). Ophthalmic Technologies XV. Proc. SPIE Vol. 5688,
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lamina cribrosa tolerance to the increase of intraocular pressure in healthy people and primary open-angle glaucoma
patients. In: Chance B, Chen M, Chiou AE, Luo Q (eds.).
Optics in Health Care and Biomedical Optics: Diagnostics
and Treatment II. Proc. SPIE Vol. 5630, 2005, pp. 544-552.
3. Hall JK, Andrews AP, Walker R, Piltz-Seymour JR. Association of retinal vessel caliber and visual field defects in
glaucoma. Am J Ophthalmol 2001; 132: 855-859. 4. Jonas
JB, Nguyen XN, Naumann GO. Parapapillary retinal vessel
diameter in normal and glaucoma eyes. I. Morphometric data.
Invest Ophthalmol Vis Sci 1989; 30: 1599-1603. 5. Jonas JB,
Naumann GO. Parapapillary retinal vessel diameter in normal
and glaucoma eyes. II. Correlations. Invest Ophthalmol Vis
Sci 1989 ; 30 : 1604-1611. 6. Lee SB, Uhm KB, Hong C.
Retinal vessel diameter in normal and primary open-angle
glaucoma. Korean J Ophthalmol 1998 ; 12 : 51-59.
P315 C-REACTIVE PROTEIN AND HOMOCYSTEINE LEVELS IN NORMAL TENSION GLAUCOMA
O. Tekeli, O. Incel, M.E. Turacli
Ankara University School of Medicine, ANKARA, Turkey
Purpose: Our aim was to investigate the possible relationships between C-reactive protein (CRP), homocysteine (Hcy)
and normal tension glaucoma (NTG).
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Design: Case-control study.
Participant and/or controls: This study consisted of 32 NTG
patients and 26 healthy controls.
Methods: On ophthalmological examination, the anterior and
posterior segments of all the cases were evaluated and
intraocular pressures (IOP) were measured with Goldmann
applanation tonometry. The serum CRP and Hcy levels were
measured in all participants.
Main outcome measures: To determine CRP and , Hcy
concentration in NTG patients.
Results: The mean CRP level was significantly higher in
NTG patients than in controls (2,60 ± 2,17 mg/l, and 1,93 ±
2,39 mg/l, respectively)(p = 0,040). Twelve (37,5%) of the 32
NTG patients and 2 (7.7%) of the 26 controls had pathologically increased levels of CRP. We found statistically significant differences for number of NTG patients and controls with
pathologically increased CRP levels between two groups (p
= 0,008).The mean Hcy level was found significantly elevated
in NTG patients (13,79 ± 4,61 umol/l and 10,84 ± 2,77 umol/l,
respectively) (p = 0,009). Of 32 NTG patients, fifteen (46,9%)
had pathologically increased levels of Hcy, whereas in control
group, four (15,4%) had pathologically elevated Hcy (p =
0,011).
Conclusions: These results suggest that CRP and Hcy may
involve in the pathogenesis of NTG.
References:
1. Leibovitch I, Kurtz S, Kesler A, Feithliher N, Shemesh G,
Sela BA. C-reactive protein levels in normal tension glaucoma. J Glaucoma 2005; 14: 384-386. 2. De Voogd S, Wolfs
RC, Jansonius NM, Witteman JC, Hofman A, de Jong PT.
Atherosclerosis, C-reactive protein, and risk for open-angle
glaucoma: the Rotterdam study. Invest Ophthalmol Vis Sci
2006; 47: 3772-3776. 3. Su WW, Ho WJ, Cheng ST, Chang
SH, Wu SC. Systemic high-sensitivity C-reactive protein levels in normal-tension glaucoma and primary open-angle
glaucoma. J Glaucoma 2007; 16: 320-323. 4. Wang G,
Medeiros FA, Barshop BA, Weinreb RN. Total plasma homocysteine and primary open-angle glaucoma. Am J Ophthalmol 2004; 137: 401-406. 5. Clement CI, Goldberg I, Healey
PR, Graham SL. Plasma homocysteine, MTHFR gene mutation, and open-angle glaucoma. J Glaucoma 2009; 18:
73-78.

with normal-tension glaucoma (113 eyes with optic disc hemorrhage and 168 eyes without hemorrhage) were included in
this study. Associations between optic disc hemorrhage and
various patient-related variables (diabetes; hypertension;
hypotension; cardiac disease; stroke; cold hand; migraine;
constipation; use of steroids, aspirin, anticoagulant, or gingko
extract; smoking history; and glaucoma family history) and
eye-related variables (baseline intraocular pressure [IOP];
maximum, minimum, and range of IOP; vertical and horizontal cup/disc ratio; mean deviation and pattern standard deviation of the visual field; corneal thickness; and average
retinal nerve fiber layer [RNFL] thickness measured by optical coherence tomography [OCT]) were investigated by univariate and multivariate logistic regression analyses.
Differences in risk factors between patients with single optic
disc hemorrhages and recurrent hemorrhages were also
analyzed.
Main outcome measure: Study questionnaires were completed in-clinic, by telephone, and by mail. Medical records
were retrospectively reviewed. Uinvariate and multivariate
logistic analyses were used to determine factors related to
frequency of hemorrhage.
Results: Optic disc hemorrhage was associated with systemic hypertension (odds ratio 1.998; 95% confidence interval, 1.094-3.651; P = 0.001). IOP range (P = 0.080), diabetes
(P = 0.056), and use of aspirin (P = 0.079) also tended to be
associated with optic disc hemorrhage. No risk factor was
significantly different between the single hemorrhage group
and the recurrent hemorrhage group.
Conclusion: Optic disc hemorrhage was associated with
systemic hypertension in patients with normal tension glaucoma.
References:
1. Drance SM. Disc hemorrhages in the glaucomas. Surv
Ophthalmol 1989; 33: 331-337. 2. Kitazawa Y, Shirato S,
Yamamoto T. Optic disc hemorrhage in low-tension glaucoma. Ophthalmology 1986; 93: 853-857. 3. Healey PR,
Mitchell P, Smith W, Wang JJ. Optic disc hemorrhages in a
population with and without signs of glaucoma. Ophthalmology 1998; 105: 216-223. 4. Budenz DL, Anderson DR, Feuer
WJ, Beiser JA, Schiffman J, Parrish RK 2nd, et al. Detection
and Prognostic Significance of Optic Disc Hemorrhages during the Ocular Hypertension Treatment Study. Ophthalmology 2006; 113: 2137-2143. 5. Soares AS, Artes PH, Andreou
P, Leblanc RP, Chauhan BC, Nicolela MT. Factors associated with optic disc hemorrhages in glaucoma. Ophthalmology 2004; 111: 1653-1657.

P316 RISK FACTORS ASSOCIATED WITH OPTIC DISC
HEMORRHAGE IN PATIENTS WITH NORMAL-TENSION
GLAUCOMA
Y.D. Kim1, S.B. Han2, K.H. Park2, S.H. Kim3, S.J. Kim4, M.
Seong5, T.W. Kim2, D.M. Kim2
1
Hangil Eye Hospital, INCHEON, South-Korea, 2Seoul
National University Hospital, SEOUL, South-Korea,
3
Seoul Eye Clinic, SEOUL, South-Korea, 4Konyang University, Kim’s Eye Hospital, SEOUL, South-Korea,
5
Hanyang University College of Medicine, SEOUL, SouthKorea

P317 THE ROLE OF HEMORHEOLOGIC FACTORS IN
ETIOPATHOGENESIS OF NORMAL TENSION GLAUCOMA
P. Turkcuoglu1, B. Turgut2, M. Guler2, O. Guler2, N. Akyol2,
U. Celiker2
1
Inonu University School of Medicine, MALATYA, Turkey,
2
Firat University School of Medicine, ELAZIG, Turkey

Purpose: To evaluate risk factors associated with optic disc
hemorrhage in patients with normal-tension glaucoma.
Design: Combination of prospective and retrospective
study.
Participants and controls: Normal-tension glaucoma
patients of Seoul National University Hospital.
Methods: Two hundred and eighty-one eyes of 281 patients

Purpose: The etiopathogenesis of normal tension glaucoma
(NTG) is still controversial. Systemic hypotension, cerebrovascular disease risk factors, abnormal blood flow and coagulability may have a role in NTG etiopathogenesis. Matsumoto
et al. showed increased platelet aggregation in NTG patients.
Backhouse et al. reported two hyperhomocysteinemia and
one Factor-5 Leiden mutation in 27 NTG patients. The pur-
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pose of our study was to investigate the role of hemorheologic factors in etiopathogenesis of NTG.
Design: Prospective study.
Participants and controls: Study and control groups were
conducted from 31 NTG patients and 32 healthy subjects
(age and sex matched), respectively.
Methods: The subjects were enrolled after Institutional
Review Board approval. Written informed consent was taken
from all participants. None of the participants were using
cigarette or a drug that can alter hemorheologic system.
Hemorheologic factors were evaluated by studying protrombin time, activated partial thromboplastin time, fibrinogen
levels and factor 5, protein C, protein S, antitrombin-3 activities. The student-t test was used to compare the data gathered from the study and control groups. A p value less than
0.05 were considered as statistically significant.
Main outcome measures: Protrombin time, activated partial
thromboplastin time, fibrinogen level and factor 5, protein C,
protein S, antitrombin-3 activities.
Results: In NTG and control groups, the mean protrombin
time was 13.61 ± 3.01 and 14.22 ± 2.02 seconds; activated
partial thromboplastin time was 26.97 ± 2.68 and 27.97 ±
3.23 seconds; fibrinogen level was 373.7 ± 67.93 and 313.59
± 62.85 mg/dl; factor 5 activity was 77.31 ± 21.95% and 85.24
± 24.40%; protein C activity was 101.29 ± 19.59% and 93.05
± 14.75%; protein S activity was 89.61 ± 28.08% and 96.32
± 34.48% and antithrombin-3 activity was 96.01 ± 24.55%
and 90.20 ± 20.72%, respectively. There was not any statistically significant difference between two groups in respect
to protrombin time (p = 0,350), activated partial thromboplastin time (p = 0,188), factor 5 activity (p = 0,181), protein C
activity (p = 0,064), protein S activity (p = 0,401) and antitrombin-3 activity (p = 0,313). NTG group mean fibrinogen
level was statistically significantly higher than the control
group (p = 0,001).
Conclusions: Fibrinogen is a major determinant of the
plasma viscosity. Garcia-Salinas et al. demonstrated that low
blood viscosity has a protective role on optic nerve damage.
We demonstrated that fibrinogen levels were higher in NTG
patients than normal subjects. Fibrinogen may have a role in
the etiopathogenesis of NTG.
References:
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P318 TO STUDY THE ROLE OF DISC HAEMORRHAGE
AND VISUAL FIELD DEFECT IN RECENTLY DIAGNOSED
NORMAL-TENSION GLAUCOMA IN YOUNG ADULT
S. Pariyani
Al-ain Hospital, ALAIN, United Arab Emirates

Purpose: To study the role of disc haemorrhage and visual
field defect in recently-diagnosed normal-tension glaucoma
in young adults.
Method: Prospective analysis of 17 patients with disc haemorrhage, who underwent all glaucoma work up mainly in
young adults. Over the next year, a progression of visual field
defect was noticed in 52.9% of the cases. We excluded ischemic optic neuropathy and systemic disorders which effect
the optic nerve, and evaluated the patients with normal vision
or with minimal refractive errors, who came in for a routine
eye check-up.
Result: Most patients (88.4%) were male. Most of the cases
(52.9%) had progression of visual field defect within a year,
otherwise normal and systemic examination. Forty-seven
percent of the cases had an improved visual field after 3-4
months after diagnosis; then detoriation was noticed in visual
field record and at the same time, disc haemorrhage absorbed
in these cases. We treated with topical agent to make 30%
reduction from base line intra ocular pressure to prevent the
visual field detoriation.
Conclusion: It is important to identify and treat normal-tension glaucoma to prevent further progression of visual field
detoriation. Detailed opthalmological examination and medical examination is a must in all cases. Frequent disc photography, visual field, recording of intraocular pressure and
proper documentation is important and helpful to understand
the status of optic nerve at baseline and for future comparison.
References:
1. Stein J, Challa P. Eye Net American Academey of Ophthalmolgy, February edition 2007, pp. 39-40. 2. Cartwright
MJ, Grajewski AL, Friedberg ML, Anderson DR, Richards
DW. Immune-related disease and normal tension glaucoma.
A case-control study. Arch Ophthalmol 1992; 110: 500. 3.
Caprioli J, Spaeth GL. Comparison of visual field defects in
the low-tension glaucomas with those in the high-tension
glaucomas. Am J Ophthalmol 1984; 97: 730-737. 4. Drance
S, Anderson DR, Schulzer M, for The Collaborative Normal
Tension Glaucoma Study Group. Risk factors for progression
of visual field abnormalities in normal tension glaucoma. Am
J Ophthalmol 2001; 131: 699-708. 5. Collaborative Normal
Tension Glaucoma Study Group. Comparison of glaucomatous progression between untreated patients with normal
tension glaucoma and patients with therapeutically reduced
intraocular pressures. Am J Ophthalmol 1998; 126: 487-497.
6. Collaborative Normal Tension Glaucoma Study Group.
The effectiveness of intraocular pressure reduction in the
treatment of normal tension glaucoma. Am J Ophthalmol
1998; 126: 495-505.
P319 PREPERIMETRIC NORMAL-TENSION GLAUCOMA
STUDY: RISK FACTORS FOR GLAUCOMA PROGRESSION
J.W. Jeoung, D.M. Kim
Seoul National University Hospital, SEOUL, South-Korea
Purpose: To determine systemic and ocular risk factors for
the development of visual field loss or structural progression
in preperimetric normal-tension glaucoma (NTG).
Design: Observational cohort study.
Participants: Forty-seven eyes of 47 consecutive patients
with preperimetric NTG were enrolled from the Glaucoma
Clinic of Seoul National University Hospital.
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Methods: During the follow-up time, all patients underwent
repeated evaluation of color stereo optic disc photographs
and red-free retinal nerve fiber layer (RNFL) photographs,
and visual field examination including frequency doubling
technology (FDT) perimetry and standard automated perimetry.
Main outcome measure: Univariable and multivariable Cox
regression analyses were used to identify factors that predicted progression.
Results: Median follow-up was 47.1 months (range,
12.0-144.0 months). Development of glaucomatous visual
field defects or progression of RNFL defects and/or glaucomatous optic disc damage was detected in 15 (31.9%)
eyes. Presence of disc hemorrhages (hazard ratio [HR],
10.88; 95% confidence interval [CI], 3.34-35.43), female gender (HR, 3.89; 95% CI, 1.09-13.83), and FDT abnormality
(HR, 3.73; 95% CI, 1.05-13.22) were associated with glaucoma progression.
Conclusions: This study identified 3 independent predictive
factors for the structural or functional progression in preperimetric NTG eyes.
References:
1. Musch DC, Gillespie BW, Lichter PR, et al. Visual field
progression in the Collaborative Initial Glaucoma Treatment
Study the impact of treatment and other baseline factors.
Ophthalmology 2009; 116: 200-207.
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Glaucoma Study: 2. Risk factors for the progression of openangle glaucoma. Arch Ophthalmol 2008; 126: 1030-1036. 3.
Medeiros FA, Weinreb RN, Zangwill LM, et al. Long-term
intraocular pressure fluctuations and risk of conversion from
ocular hypertension to glaucoma. Ophthalmology 2008; 115:
934-940. 4. Jonas JB, Martus P, Horn FK, et al. Predictive
factors of the optic nerve head for development or progression of glaucomatous visual field loss. Invest Ophthalmol Vis
Sci 2004; 45: 2613-2618. 5. Lichter PR, Musch DC, Gillespie
BW, et al. Interim clinical outcomes in the Collaborative Initial
Glaucoma Treatment Study comparing initial treatment randomized to medications or surgery. Ophthalmology 2001;
108: 1943-1953. 6. Chen PP, Park RJ. Visual field progression in patients with initially unilateral visual field loss from
chronic open-angle glaucoma. Ophthalmology 2000; 107:
1688-1692.

9.3. Clinical forms of glaucomas: Primary
angle-closure glaucomas
see also P539
P320 STUDY OF PRIMARY ANGLE CLOSURE DISEASE
WITH LONG TERM FOLLOW-UP
R. Balu, A.V. Sathi Devi
Narayana Nethralaya, BANGALORE, India
Purpose: To evaluate long term management in different
stages of angle-closure disease.
Design: Retrospective, noncomparative, interventional case
series.
Methods: Eighty-six eyes of 47 patients; primary angle closure suspects (PACS): 22 eyes, primary angle closure (PAC)
40 eyes, and primary angle closure glaucoma (PACG) 24
eyes.
Results: Analyzed at the end of five years. In PACS, 81.81%

did not require any further treatment after laser peripheral
iridotomy (LPI). Four eyes converted to PAC and required
medications. In PAC, the majority of the patients (77.5%)
required medications (1.29 average) in addition to LPI. None
required filtering surgery for IOP control. Ten eyes of PAC,
in whom angle closure was overlooked (elsewhere), were
better controlled after LPI. In PACG, 50% controlled with LPI
and medications (1.83 average), 41.67% required trabeculectomy, 8.35% underwent combined surgery. Of PACG, 54.17%
presented with advanced visual field defects of whom 69.2%
underwent filtering surgery. In four eyes presenting with acute
angle-closure attacks, 3 (PAC) were controlled with LPI and
medications, 1 (PACG) required filtering surgery.
Conclusion: Management in PACS, PAC was essentially
nonsurgical. A significant number of patients in PACG
required filtering surgery. International Society for Geographical and Epidemiological Ophthalmology (ISGEO) staging of
primary angle closure disease is clinically relevant and meaningful (versus traditional classification based on symptomatology into acute or chronic disease) with more advanced stages
requiring more aggressive management of glaucoma.
References:
1. Vijaya L, George R, Arvind H, Baskaran M, Ve Ramesh S,
Raju P, Kumaramanickavel G, McCarty C. Prevalence of
primary angle-closure disease in an urban south Indian population and comparison with a rural population. The Chennai
Glaucoma Study. Ophthalmology 2008; 115: 655-660. 2.
Vijaya L, George R, Arvind H, Baskaran M, Paul PG, Ramesh
SV, Raju P, Kumaramanickavel G, McCarty C. Prevalence
of angle-closure disease in a rural southern Indian population. Arch Ophthalmol 2006; 124: 403-409. 3. Bonomi L,
Marchini G, Marraffa M, Bernardi P, De Franco I, Perfetti S,
Varotto A. Epidemiology of angle-closure glaucoma: prevalence, clinical types, and association with peripheral anterior
chamber depth in the Egna-Neumarket Glaucoma Study.
Ophthalmology 2000; 107: 998-1003. 4. Dandona L, Dandona R, Mandal P, Srinivas M, John RK, McCarty CA, Rao
GN. Angle-closure glaucoma in an urban population in southern India. The Andhra Pradesh eye disease study. Ophthalmology 2000; 107: 1710-1716. 5. Casson RJ, Newland HS,
Muecke J, McGovern S, Abraham LM, Shein WK, Selva D,
Aung T. Gonioscopy findings and prevalence of occludable
angles in a Burmese population: the Meiktila Eye Study. Br
J Ophthalmol 2007; 91: 856-859.
P321 A FAMILY SCREENING CLINIC FOR PRIMARY
ANGLE-CLOSURE GLAUCOMA
S. Low1, J. Ruddle2, S. Bhattacharya3, P.T. Khaw1, P. Foster1
1
UCL Institute of Ophthalmology & Moorfields Eye Hospital,
LONDON, UK, 2Moorfields Eye Hospital, LONDON, UK, 3UCL
Institute of Ophthalmology, LONDON, UK
Purpose: To describe the ocular characteristics of white British families with primary angle-closure (PAC) seen in a
research screening clinic.
Design: Observational cross-sectional study.
Participants: Relatives of subjects with primary angle-closure (PAC) were invited to a glaucoma screening clinic.
Methods: Full medical history including presentations of
‘acute’ angle closure, any positive family history of angleclosure or glaucoma, and detailed pedigree charting was
performed. Subjects were examined with slit-lamp biomicroscopy, gonioscopy, axial biometry for anterior chamber depth
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(ACD) and axial length (AL), and anterior segment optical
coherence tomography. Visual field examinations and optic
head topography were performed if glaucoma was suspected.
Venous blood samples were taken for future genetic studies.
Subjects ‘affected’ by PAC were defined by iridotrabecular
contact (ITC) in ≥ two quadrants with elevated IOP/ evidence
of peripheral anterior synechiae. Subjects with ITC only were
PAC suspects (PACS). PAC glaucoma (PACG) was defined
as a visual field defect of < -5.00dB mean deviation/ cup: disc
ratios of ≥0.7. Average ACD and AL for affected and unaffected participants were compared to age-specific means
derived from the EPIC-Norfolk population-based study (n =
1,961). Only data from right eyes were used for analysis of
ACD and AL. Statistical significance was tested with an independent samples t-test. Further management as a result of
screening was performed as clinically indicated.
Main outcome measures: (A) Gonioscopic evidence of ITC
in ≥two quadrants to define affected status. (B) Categorical
diagnosis per subject using the worse affected eye. (C) ACD
and AL for affected and unaffected individuals compared to
age-specific means of the normative EPIC-Norfolk cohort.
Results: Eighteen families (129 subjects) are presented.
One hundred-nine had full phenotyping examinations; 9 had
some clinical data available; 11 provided blood samples only.
Six families (33%) had a relative presenting with ‘acute’
angle-closure and 40% of relatives screened (n = 45) were
previously unaware of a positive family history of the disease.
Fifty-one cases had PACS (n = 19), PAC (n = 22), PACG (n
= 10). No statistical difference was found between sex and
affected status (chi-squared test, p = 0.71). The mean age(s)
for unaffected/PACS/ PAC/ PACG subjects were 49, 50, 59,
and 69 years. Affected subjects in each diagnostic group had
shorter axial biometry relative to age-specific means. Average ACD = 2.6 mm and AL = 22.2 mm was shorter for affected
individuals (p < 0.001, p < 0.001) compared to populationcontrols. Average ACD and AL for unaffected subjects were
3.2 mm and 23.7 mm compared to 3.1 mm and 23.4 mm for
EPIC-Norfolk (p = 0.14, p = 0.18). Excluding the probands,
1 in 4 relatives screened required prophylactic laser iridotomy.
Conclusions: Majority of the families seen had asymptomatic angle-closure and were unaware of a positive family history. Thirty percent of relatives required either prophylactic
laser treatment or monitoring for PAC. Shorter axial biometry
observed in affected subjects is consistent with previous
family studies of PACG. A family-based approach to screen
for PAC is highly recommended. These families represent an
excellent resource for genetic studies in the future.
References:
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implications of a reported family history of glaucoma: experience from the Glaucoma Inheritance Study in Tasmania. Arch
Ophthalmol 2000; 118: 900-904. 4. Sihota R, Ghate D, Mohan
S, et al. Study of biometric parameters in family members of
primary angle closure glaucoma patients. Eye 2008; 22:
521-527. 5. Tomlinson A, Leighton DA. Ocular dimensions
in the heredity of angle-closure glaucoma. BJO 1973; 57:
475-486.
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9.3.1. Clinical forms of glaucomas: Primary angle-closure glaucomas: Acute
primary angle-closure glaucoma (pupillary block)
see also P031
P323 CORNEAL ENDOTHELIAL CELL LOSS AFTER
ACUTE ANGLE-CLOSURE GLAUCOMA
J.I. Park, J.H. Roh, H.J. Jeong, S.A. Kim, E.S. Choi
Saint Mary’s Eye Hospital, BUSAN, South-Korea
Purpose: To determine the effect on the corneal endothelium
following acute angle-closure glaucoma attack.
Methods: Consecutively, 42 cases of angle-closure glaucoma
with acute attack were enrolled. After the acute attack was
resolved with medical treatment, the central endothelial cell
density was measured by specular microscopy and the number
of acute angle-closure attacks, best corrected visual acuity and
intraocular pressure during the acute attack were reviewed
from medical records.
Results: The mean central endothelial cell density, average
area, average area of the 42 eyes was 2171 ± 708 cells/ mm2,
537 ± 309 μm respectively. The average endothelial cell density of 32 eyes (76.2%) with one documented attack (group A),
two attacks (group B), three attacks (group C) were 2346 cells/
mm2, 1878 cells/ mm2, 882 cells/mm2 respectively. There was
a clear correlation between the number of acute angle closure
attack and the number of central corneal endothelium cell
lost.
Conclusions: Our results show that significant cell loss occurs
after the recurrence of acute angle-closure attack. Proper management is necessary not to recur acute attack to preserve
corneal endothelial cell in patients with one or more acute
angle closure attack.
References:
1. Tham CCY, Kwong YYY, Lai JSM, et al. Effect of a previous acute angle closure attack on the corneal cell density in
chronic angle closure glaucoma. J Glaucoma 2006; 15:
482-485. 2. Gagnon MM, Boisjoly HM, Brunette I, et al. Corneal endothelial cell density in glaucoma. Cornea 1997; 16:
314-318. 3. Setala K. Corneal endothelial cell density after
an attack of acute glaucoma. Acta Ophthalmol 1979; 57:
1004-1013. 4. Oslan T. The endothelial cell damage in acute
glaucoma. On the corneal thickness response to intraocular
pressure. Acta Ophthalmol 1980; 58: 257-266 5. Kerr-Muir
MG, Sherrard ES. Damage to the corneal endothelial during
ND/YAG laser. Ophthalmology 1984; 91: 1022-1028.
P324 CLINICAL CHARACTERISTICS OF PATIENTS WITH
SIGNIFICANT REDUCTION OF PERIPAPILLARY RETINAL
NERVE FIBER LAYER THICKNESS AFTER PRIMARY
ANGLE CLOSURE
Y.S. Chung, Y.W. Kim
Hallym University Sacred Heart Hospital, ANYANG, SouthKorea
Purpose: To analyze the clinical characteristics of patients
with the significant reduction of peripapillary retinal nerve
fiber layer (RNFL) thickness after acute primary angle-closure
attack.
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Design: Retospective case series study.
Participants: Twenty-two patients who had a single uniocular acute primary angle-closure attack (intraocular pressure
(IOP) ≥40 mmHg and attack symptom).
Methods: During the attack, each patient underwent visual
acuity measurement, applanation tonometry, gonioscopy,
and slit-lamp examination. At 3 months after remission, Stratus optical coherence tomography (OCT) was used to measure the peripapillary RNFL thickness (fast RNFL scan) and
optic disc parameters in affected and fellow eyes. Significant
RNFL thinning in superior-temporal and inferior-temporal
region of optic disc was judged by the clock-hour analysis
(≤5 percentile and ≥1 hour).
Main outcome measures: Clinical characteristics between
affected normal RNFL group and abnormal group.
Results: Average, superior, and inferior RNFL thickness of
affected eyes were significantly reduced in comparison with
fellow eyes (P < 0.05). Among the affected eyes, 9 eyes had
a significant decrease of RNFL thickness. Affected abnormal
RNFL group and affected normal RNFL group were similar
in IOP, refraction, disc area, and cup area, but abnormal
group had significantly older age, thinner central corneal
thickness (CCT), and more prolonged attack duration (P <
0.05). In addition, OCT showed that thickness of average,
superior, and inferior RNFL and rim area were diminished
but cup-disc vertical ratio (CDVR) was increased in affected
abnormal group compared to affected normal group (P <
0.05). Diabetes and hypertension had no effect on the change
of RNFL thickness in affected eyes (P = 0.3328, 0.8059).
Conclusions: After acute primary angle-closure attack, there
may be the reduction of RNFL thickness. This study demonstrates that patients with more significant decrease of RNFL
thickness have usually old age, thin CCT, and prolonged
attack duration.
References:
1. Foster PJ. The epidemiology of primary angle closure and
associated glaucomatous optic neuropathy. Semin Ophthalmol 2002; 17: 50-58. 2. Tsai JC, Lin PW, Teng MC, et al.
Longitudinal changes in retinal nerve fiber layer thickness
after acute primary angle closure measured with optical
coherence tomography. Invest Ophthalmol Vis Sci 2007; 48:
1659-1664. 3. Fang AW, Qu J, Li LP, et al. Measurement of
retinal nerve fiber layer in primary acute angle closure glaucoma by optical coherence tomography. J Glaucoma 2007;
16: 178-184. 4. Hayreh SS, Zimmerman MB. Nonarteritic
anterior ischemic optic neuropathy: refractive error and its
relationship to cup/disc ratio. Ophthalmology 2008; 115:
2275-2281. 5. Kenneth CYC, Ali P, Tracey W, et al. Visual
field changes after transient elevation of intraocular pressure
in eyes with and without glaucoma. Ophthalmology 2008;
115: 667-672. 6. Nevyas JY, Nevyas HJ, Nevyas-Wallace A.
Change in retinal nerve fiber layer thickness after laser in situ
keratomileusis. J Cataract Refract Surg 2002; 28: 2123-2128.
7. Piette S, Liebmann JM, Ishikawa H, et al. Acute conformational changes in the optic nerve head with rapid intraocular pressure elevation: implications for LASIK surgery.
Ophthalmic Surg Lasers Imaging 2003; 34: 334-341.
P325 RISK FACTORS FOR FAILURE OF PROPHYLACTIC
IRIDOTOMY AND PREVENTION OF ACUTE ANGLE CLOSURE
S. Sandhu1, V. Gupta2, J. Xie3, N. Sandhu4, F. O’Hare1,
J. Crowston1

1
The Royal Victorian Eye & Ear Hospital, MELBOURNE,
Australia, 2Dr Rajendra Prasad Centre for Ophthalmic Sciences, DELHI, India, 3Centre for Eye Research Australia,
MELBOURNE, Australia, 4The University of Adelaide, ADELAIDE, Australia

Objective: To identify risk factors for acute presentation of
primary angle closure in a hospital based setting in Australia.
Design: A hospital based retrospective, case control study.
Materials and Methods: A total of 55 patients who visited
with an acute angle-closure attack (cases) and 43 who came
to the hospital for an iridotomy (controls) from January 2005
through December 2007 were questioned regarding their
demographic background, socio economic status along with
accessibility to and frequency of eye examinations. The odds
ratio for missing primary angle-closure patients resulting in
their presentation to the hospital with an acute attack were
analysed utilizing the logistic regression model.
Results: Of the 55 cases with an acute angle closure attack
included in the study, 30 (55%) confirmed to having annual
or biennial eye examination compared to 30 of 43 (70%)
control patients who had a timely iridotomy (p = 0.14). However, those presenting with an acute angle-closure attack
were less likely to have had an eye examination within 12
months of presentation (odds ratio = 3.25, CI = 1.12,9.39,
p-value 0.029), despite being symptomatic (odds ratio = 7.07,
CI = 2.32,21.53, p-value 0.001) compared to those who had
a timely iridotomy. Use of eye drops was found to decrease
the likelihood of missing patients with an angle closure (odds
ratio = 0.31, CI = 0.10,0.99, p-value 0.048). Demographic
and socioeconomic profile of patients did not increase the
likelihood of primary angle-closure (PAC) patients being
missed and thereby presenting with an acute attack (not having a timely iridotomy).
Conclusions: Lack of early intervention (iridotomy) among
symptomatic angle-closure patients is associated with their
presentation as an acute angle closure attack. Despite routine eye examination and accessibility to eye care, a large
proportion of the PAC patients fail to be treated. While socioeconomic deprivation is less likely to be associated with a
failure to have a timely intervention (iridotomy) among PAC
patients lack of awareness towards angle closure may be
one of the reasons, in a developed country like Australia.
References:
1. Fraser S, Bunce C, Wormald R, Brunner E. Deprivation
and late presentation of glaucoma: case-control study. BMJ
2001; 322: 639-643. 2. Saw SM, Gazzard G, Friedman D, et
al. Awareness of glaucoma, and health beliefs of patients
suffering primary acute angle closure. Br J Ophthalmol 2003;
87: 446-449. 3. Wensor MD, McCarty CA, Stanislavsky YL,
et al. The prevalence of glaucoma in the Melbourne Visual
Impairment Project. Ophthalmology 1998; 105: 733-739. 4.
Livingston PM, Lee SE, De Paola C, et al. Knowledge of
glaucoma, and its relationship to self-care practices, in a
population sample. Aust N Z J Ophthalmol 1995; 23: 37-41.
5. Attebo K, Mitchell P, Cumming R, Smith W. Knowledge
and beliefs about common eye diseases. Aust N Z J Ophthalmol 1997; 25: 283-287.
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9.3.2. Clinical forms of glaucomas: Primary angle-closure glaucomas: Chronic
primary angle-closure glaucoma (pupillary block)
see also P062
P326 PRESENTING CHARACTERISTICS OF CHRONIC
PRIMARY ANGLE-CLOSURE GLAUCOMA VERSUS PRIMARY OPEN-ANGLE GLAUCOMA IN SINGAPORE
C. Ngo, C. Aquino, J. See, P. Chew
National University Hospital Singapore, SINGAPORE, Singapore
Purpose: Chronic primary angle-closure glaucoma (CPACG)
is a major health problem in Singapore which results in
severe visual loss. This study aims to describe the presenting
disease characteristics of a consecutive cohort of Asian
CPACG patients, and compare them directly with a similarly
collected sample of POAG patients.
Design: This is a prospective comparative study of new
CPACG and POAG patients in Singapore.
Participants: A consecutive cohort of new CPACG patients
and POAG patients.
Methods: CPACG is defined as glaucoma (visual field defect,
glaucomatous optic neuropathy and at least one recorded
IOP greater than 21 mmHg) in the presence of an occludable
angle and peripheral anterior synechiae (PAS). POAG is
defined as glaucoma in the presence of an open angle. Slitlamp examination, tonometry, gonioscopy, refraction, scanning laser ophthalmoscopic optic nerve assessment (HRT)
and Humphrey visual field assessment (HVF) was performed
for each patient.
Results: There were a total of 50 CPACG and 44 POAG
eyes. The average age of presentation was 66.5 in CPACG
eyes and 64.3 in POAG eyes. The male to female ratio of
CPACG eyes was 2:3 and POAG eyes was 2:1 (p = 0.01).
Severity of disease at presentation was determined by presenting IOP, HVF and HRT findings. The average presenting
IOP of CPACG eyes was 26.9 mmHg and that of POAG eyes
was 24.5 mmHg (p = 0.035). There was a mean of 4 quadrants of PAS at initial CPACG presentation. The mean MD
of the HVF for CPACG eyes was -9.70 and POAG eyes was
-8.94 (p = 0.67) and mean PSD of the HVF for CPACG eyes
was 4.86 and POAG eyes was 5.36 (p = 0.481). The mean
linear cup: disc ratio on HRT was 0.68 for CPACG eyes and
0.67 for POAG eyes (p = 0.857); rim area was 1.32 in CPACG
and 1.17 for POAG eyes (p = 0.126)
Conclusions: CPACG affects women significantly more than
men as compared to POAG and the presenting IOP in
CPACG is higher than in POAG. However, the severity of
optic nerve damage at presentation as determined by HVF
and HRT findings are not significantly different between
POAG and CPACG. A long-term follow-up study would help
to further characterize and compare the progression of the
two diseases.
References:
1. Sihota R, Sony P, Gupta V. Comparing glaucomatous optic
neuropathy in primary open angle and chronic primary angle
closure glaucoma eyes by optical coherence tomography.
Ophthalmic Physiol Opt 2005; 25: 408-415. 2. Boland MV,
Zhang L, Broman AT. Comparison of optic nerve head topography and visual field in eyes with open-angle and angle-

closure glaucoma. Ophthalmology 2008; 115: 239-245.e2.
3. Thomas R, Muliyil J, Simha R A. Heidelberg Retinal Tomograph (HRT 2) parameters in primary open-angle glaucoma
and primary angle closure glaucoma: a comparative study in
an Indian population. Ophthalmic Epidemiol 2006; 13:
343-350. 4. Chen HY, Huang ML, Tsai YY. Comparing glaucomatous optic neuropathy in primary open angle and primary angle closure glaucoma eyes by scanning laser
polarimetry-variable corneal compensation. J Glaucoma
2008; 17: 105-110. 5. Wang JC, Gazzard G, Foster PJ.
Interocular asymmetry of visual field defects in primary openangle glaucoma and primary angle-closure glaucoma. Eye
2004; 18: 365-368.
P327 THE RESULT OF MANAGEMENT IN PRIMARY
ANGLE-CLOSURE GLAUCOMA FOR INDONESIANS’
EYES
W.A. Sumantri
University of Indonesia, JAKARTA PUSAT, Indonesia
Purpose: To evaluate the result of various management on
PACG for Indonesians’ eyes.
Methods: A retrospective descriptive study of Indonesian
PACG subjects was conducted at the Glaucoma unit, Departement of Ophthalmology, Dr Cipto Mangunkusumo General
Hospital (CMGH). The data were collected from medical
records starting from January 2005 until December 2008. All
PACG patients underwent full glaucoma eye examination
upon admission and followed their up for one year. We
assessed the result of laser peripheral iridectomy, surgery
(trabeculectomy and/or facoemulsification + IOL) and glaucoma medical treatment in terms of intraocular pressure.
Results: This study asseessed the result of various management on 166 eyes of 83 PACG patients. The mean age was
61 years and 70% of the patients were female. Forty-nine
eyes were already blind; 24% were patients, blind in both
eyes and 76% was blind in one eye. Of the remaining 117
eyes, 92 eyes had an advanced stage of glaucoma and 48
eyes had a mild stage. Various management had been done:
iridectomy on 81 eyes, trabeculectomy on 15 eyes and phacoemulsification +IOL on 19 eyes. Combined phacoemeulsification + IOL and trabeculectomy had been done on 2
eyes. One year after surgery, 40% of the eyes had an IOP
of less than 15 mmHg, 85% had an IOP of less than 21 mmHg
and 15% eyes had an IOP of more than 21 mmHg. Long-term
IOP more than 21 mmHg after laser iridectomy was in 20%
patients, which may coincide with other factors beside the
pupillary block. However, all eyes were still having glaucoma
medication despite of glaucoma surgery to prevent progression.
Conclusions: Management using PACG was suggested
according to indications of: visual acuity, degree of angle
closure, with cataract or not, medical requirement and optic
nerve damage.
References:
1. Ritch R, Lowe RF. Angle closure glaucoma: clinical types.
In: Ritch R, Shields MB, Krupin T (Eds.). The Glaucomas.
2nd ed. St. Louis: Mosby, 1996; pp. 821-840. 2. Irawati Y,
Affandi ES, Artini W. Result of laser periphery iridectomy on
primary angle closure. Ophthalmologica Indonesiana 2002;
29: 102-106. 3. Hata H, Yamane S, Hata S, Siota H. Preliminary outcome of primary phacoemulsification plus intraocular lens implantation for primary angle-closure glaucoma. J
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Med Invest 2008; 55: 287-291. 4. Amerasinghe N, Aung T.
Angle-closure: risk factors, diagnosis and treatment. Prog
Brain Res 2008; 173: 31-45. 5. Quigley HA. Long-term followup of laser iridectomy. Ophthalmology 1981; 88: 218-224.

9.3.5. Clinical forms of glaucomas: Primary angle closure glaucomas: Primary
angle closure
see P225, P401, P443, P531

9.3.10. Clinical forms of glaucomas: Primary angle closure glaucomas: Other
see P063

9.4.1. Clinical forms of glaucomas: Glaucomas associated with other ocular and
systemic disorders: Steroid-induced
glaucoma
P328 CONTROL OF STEROID-INDUCED GLAUCOMA
WITH SURGICAL EXCISION OF SUBCONJUNCTIVAL
TRIAMCINOLONE ACETONIDE DEPOSITS: A CLINICAL
AND BIOCHEMICAL APPROACH
M. Okka, B. Bozkurt, H. Kerimoglu, B.T. Ozturk, K. Gunduz,
M. Yilmaz, S. Okudan
Selcuk University Meram Medical School, KONYA, Turkey
Purpose: To assess the efficacy of surgical excision of subconjunctival triamcinolone acetonide (TA) deposits in the
control of steroid-induced glaucoma.
Design: Interventional clinical study.
Participants: Fourteen subjects presented with increased
intraocular pressure (IOP) within 6 months following subTenon TA injection with the diagnoses of diabetic macular
edema, retinal vein occlusion, uveitis and choroid neovascular membrane.
Methods: Under topical anesthesia, the plaque of steroid
deposits was completely excised and placed in ethyl-alcohol
for the determination of the TA amount using high-pressure
liquid chromatography. All patients were followed for IOP
after the excision of the plaques. Correlation between the
amount of excised steroid and IOP decrease after the excision was analyzed using Spearman correlation coefficient.
Main outcome measure: IOP decrease after excision of
steroid deposits.
Results: The mean IOP levels before and after the subTenon steroid injections were 15.9 ± 2.9 mmHg and 36.4 ±
8.4 mmHg, respectively (p < 0.001). IOP levels decreased
significantly within one month after the removal of the deposits (mean; 15.3 ± 2.1 mmHg) (p < 0.001). In 9 subjects, all
glaucoma medications were stopped without further IOP
increase, whereas, IOP control in 5 subjects has necessitated
using glaucoma medications. Median TA concentration was
found as 7.35 mg (range between 3.33-29.68 mg). No correlation could be found between the amount of excised steroid and IOP decrease after the excision (p = 0.5).
Conclusions: Surgical excision of the subconjunctival depot
steroid should be considered as the primary treatment for
steroid-induced glaucoma refractory to medical treatment, as
it is very effective on IOP lowering with no significant complications.

References:
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1458-1459. 5. Jea SY, Byon IS, Oum BS. Triamcinoloneinduced intraocular pressure elevation: intravitreal injection
for macular edema and posterior subtenon injection for
uveitis. Korean J Ophthalmol 2006; 20: 99-103. 6. Hirooka
K, Shiraga F, Tanaka S, Baba T, Mandai H. Risk factors for
elevated intraocular pressure after trans-tenon retrobulbar
injections of triamcinolone. Jpn J Ophthalmol 2006; 50:
235-238. 7. Bui Quoc E, Bodaghi B, Adam R, Burtin T, Cassoux N, Dreifuss S, et al. Intraocular pressure elevation after
subtenon injection of triamcinolone acetonide during uveitis.
J Fr Ophtalmol 2002; 25: 1048-1056. 8. Aydin A, Akin T, Bilge
AH. Management of persistent glaucoma secondary to depot
methylprednisolone. Ophthalmic Surg Lasers Imaging
2007;38: 399-401. 9. Mills DW, Siebert LF, Climenhaga DB.
Depot triamcinolone-induced glaucoma. Can J Ophthalmol
1986; 21: 150-152. 10. Akduman L, Kolker AE, Black DL, Del
Priore LV, Kaplan HJ. Treatment of persistent glaucoma secondary to periocular corticosteroids. Am J Ophthalmol 1996;
122: 275-277.
P329 INTRAOCULAR PRESSURE ELEVATION ASSOCIATED WITH USE OF NASAL CORTICOSTEROIDS
SPRAYS
S. Poosa1, V.M. Shah1, S. Bhartiya1, H.M. Kumar1, K.K.
Handa2, T. Dada1
1
Dr. Rajendra Prasad Centre for Ophthalmic Sciences,
AIIMS, NEW DELHI, India, 2Department of Otorhinolaryngology, AIIMS, NEW DELHI, India
Objective: To evaluate the incidence of steroid induced ocular hypertension in patients receiving chronic therapy with
nasal corticosteroids sprays.
Design: Observational clinical study.
Participants: Thirty-five patients with allergic rhinosinusitis.
Methods: The patients enrolled in the study were receiving
corticosteroid nasal sprays for allergic rhinosinusitis and
allied sinonasal pathology like nasal polyposis. All patients
underwent detailed ocular examination including gonioscopy
with goldmann single mirror, optic disc assessment with 90D
lens, Intraocular pressure (IOP) estimation with Tonopen XL
tonometer (3 readings). All patients underwent standard automated perimetry using 30-2 SITA standard program. Central
corneal thickness (CCT) was measured using ultrasonic
pachymetry. None of the enrolled patients had a family history of glaucoma.
Main outcome measures: Intraocular pressure, disc
changes and visual field defects if any.
Results: The mean age of the subjects was 33.6 ± 6.8 yrs.
Out of 35 patients, 28 were on fluticasone propionate (50 μg
BD), 4 on budesonide (100 μg BD), 2 on mometasone furoate
(50 μg BD) and 1 on ciclesonide (50 μg BD). The mean duration of steroid use was 5.3 ± 2.6 months (range 3-9 months).
Elevated IOP (> 22 mmHg) was detected in 5 out of 35
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patients (14.3%). Four patients had IOP elevation in both
eyes, while one patient had uniocular IOP elevation (range
from 23-28 mmHg). The CCT in eyes with elevated IOP
ranged from 500-540 μm. Optic discs and visual fields did
not show any changes suggestive of glaucomatous damage.
Conclusions: Corticosteroids administered by the nasal
route in the form of sprays may cause ocular hypertension
in susceptible patients. Baseline IOP assessment and regular IOP monitoring is recommended in patients using nasal
steroid sprays on regular basis.
References:
1. Opatowsky I, Feldman RM, Gross R, et al. Intraocular
pressure elevation associated with inhalation and nasal corticosteroids. Ophthalmology; 1995; 102: 177-1779. 2. Christina M. Bui, Heidi Chen, Yu Shyr, et al. Discontinuing nasal
steroids might lower intraocular pressure in glaucoma. J
Allergy and Clinical Immunology 2005; 116: 1042-1047. 3.
Spiliotopoulos C, Mastronikolis NS, Petropoulos IK, et al.The
effect of nasal steroid administration on intraocular pressure.
Ear Nose Throat J 2007; 86: 394-395. 4. Oztrk F, Ycetrk AV,
Kurt E, et al. Evaluation of intraocular pressure and cataract
formation following the long-term use of nasal corticosteroids.
Ear Nose Throat J 1998; 77: 846-848, 850-851. 5. Mitchell
P, Cumming RG, Mackey DA. Inhaled corticosteroids, family
history, and risk of glaucoma. Ophthalmology 1999; 106:
2301-2306.

9.4.3.1. Clinical forms of glaucomas:
Glaucomas associated with other ocular and systemic disorders: Glaucomas
associated with disorders of the iris and
ciliary body: Pigmentary glaucoma
P330 WHAT MAINTAINS THE IRIS CURVATURE IN PIGMENT DISPERSION SYNDROME?
E.L. Ong1, L. Liu2
1
Royal Victorian Eye and Ear Hospital, VICTORIA, Australia,
2
Preston Eye Clinic, PRESTON, VICTORIA, Australia
Purpose: Eyes with pigment dispersion syndrome (PDS)
demonstrate posterior bowing of the iris which has been
shown to reverse with the prevention of blinking and increase
with accommodation. Using anterior segment optical coherence tomography (AS-OCT) technology, we sought to evaluate these findings by observing the changes in iris contour
of PDS patients following blinking, accommodation and pharmacological miosis.
Design: Observational case series.
Participants: Seven eyes of 5 patients with clinically diagnosed PDS and no previous history of laser iridotomy were
examined.
Methods: Subjects were imaged using the Visante AS-OCT
(Carl Zeiss Meditec, Dublin, CA). Scans were obtained in the
0-180 degree meridian at t = 0 and 5 minutes during which
the subjects were asked to focus steadily on the internal
fixation target (which was monitored using the pupil tracking
screen) and allowed to blink. After 5 minutes, the subjects
continued to focus on the target and further scans were
obtained after being asked to blink continuously for 10 seconds, placing a -3.0 D and then a -6.0 D lens in front of the

study eye respectively (to induce accommodation) and instilling pilocarpine 2%.
Main outcome measure: The iris curvature was evaluated
by drawing a line from the iris root to the point of iridolenticular contact closest to the pupil margin, then measuring the
maximum perpendicular distance to the posterior iris.
Results: After 5 minutes of fixation, the iris became planar
with the curvature decreasing from 255 ± 127 μm to 29 ± 97
μm. Blinking failed to restore the posterior iris concavity in all
PDS patients, but the iris curvature increased to 229 ± 101
μm and 250 ± 109 μm with the -3.0 D and -6.0 D lens respectively. Pilocarpine-induced miosis produced a planar iris configuration in all subjects.
Conclusions: Our results show that the iris assumes a planar configuration when fixating, even when blinking was permitted. Accommodation, instead of blinking, restored iris
concavity, which suggests that the posterior curvature of the
iris in PDS is maintained by the accommodative changes of
the lens.
References:
1. Ritch R. A unification hypothesis of pigment dispersion
syndrome. Trans Am Ophthalmol Soc 1996; 94: 381-405;
discussion -9. 2. Liebmann JM, Tello C, Chew SJ, et al. Prevention of blinking alters iris configuration in pigment dispersion syndrome and in normal eyes. Ophthalmology 1995;
102: 446-55. 3. Yip LW, Sothornwit N, Berkowitz J, Mikelberg
FS. A comparison of interocular differences in patients with
pigment dispersion syndrome. J Glaucoma 2009; 18: 1-5. 4.
Dorairaj S, Oliveira C, Fose AK, et al. Accommodationinduced changes in iris curvature. Exp Eye Res 2008; 86:
220-225. 5. Balidis MO, Bunce C, Sandy CJ, et al. Iris configuration in accommodation in pigment dispersion syndrome.
Eye 2002; 16: 694-700.
P331 CLINICAL CHARACTERISTICS OF PIGMENT DISPERSION SYNDROME IN CHINESE PATIENTS
N.L. Wang, G.P. Qing, X. Tang, S.X. Zhang, H. Chen
Beijing Tongren Hospital, BEIJING, China
Purpose: To report clinical findings and characteristics of
pigment dispersion syndrome (PDS) in Chinese patients.
Design: Prospective consecutive clinical series.
Participants: All outpatients presenting for care at the glaucoma specialty clinic at Beijing Tongren Eye Center, Beijing
from May 2006 to April 2007 were evaluated for PDS if the
patient had any one of the following signs: corneal endothelial pigmentation, anterior iris stromal pigment dusting, ITDs,
posterior iris bowing, increased TM pigmentation, and pigment granule dusting on lens zonules or peripheral posterior
surface.
Methods: All enrolled patients received detailed ophthalmic
examinations included visual acuity measurement, IOP measurement, refraction, slit lamp biomicroscopy pre- and postmydriasis, gonioscopy, funduscopic examination, and
automated Humphrey SITA-standard 30-2 visual field test.
Systemic and ocular medical history of each subject was also
recorded. Diagnostic criteria for PDS included at least two of
the following three signs: Krukenberg spindle, homogenous
moderate to heavy (≥Scheie II) TM pigmentation, and any
degree of zonular and/or lenticular pigment granule dusting.
Patients with a history of uveitis, trauma, previous ocular
surgery or anterior segment laser treatment, or any evidence
of exfoliation material were excluded.
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Main outcome measure: Age and gender distribution, family history for both glaucoma and PDS, initial intraocular pressure at diagnosis, refractive error, occurance of Krukenberg
spindle, iris transillumination defects, homogenous increased
trabecular meshwork pigmentation and zonular and/or lenticular pigmentation.
Results: Eighteen subjects (12 males and 6 females) were
identified as having PDS out of 94 PDS suspects in the glaucoma specialty clinic according to the diagnostic criteria.
Mean age of the PDS patients was 35.5 ± 7.0 years (range,
22-49). The average ages for male and female subjects were
35.7 ± 6.9 (range, 22-48) and 35.2 ± 8.0 (range, 26-49) years,
respectively. All subjects except two eyes of two patients had
myopia of -0.5 D or greater, with mean refractive error of
-5.20 ± 5.79 spherical equivalent diopters (range, -24.75+0.5). Seventeen of 18 patients had increased initial IOP of
greater than 21 mmHg in at least one eye at the time of
diagnosis, with an average of 33.8 ± 10.4 mmHg (range,
17-56). Three subjects had family history of glaucoma.
Another four had family history of PDS. Eleven patients
(61.1%) had Krukenberg spindles, which were bilateral in
eight and unilateral in three. The typical appearance of
‘Krukenberg spindle’ in these patients was somewhat more
like a ‘triangle’, rather than a spindle. Of the remaining seven,
three had trace diffuse corneal endothelial pigmentation and
four had no corneal pigment dusting. Typical spoke-like radial
ITDs were not discerned in any of the subjects. In two
patients, the most myopic of the group, isolated short slit-like
transillumination defects were visualized in iris crypts. Homogeneous TM pigmentation and pigment granule dusting on
lens zonules and/or peripheral posterior lens surface were
seen in all patients.
Conclusions: The clinical characteristics of Chinese PDS
patients are different from those of typical form in white
patients. ITDs are uncommon in Chinese PDS patients. The
most common clinical findings in Chinese PDS patients
include homogeneous TM pigmentation and pigment granule
dusting on lens zonules and/or posterior peripheral lens surface.

9.4.4. Clinical forms of glaucomas: Glaucomas associated with other ocular and
systemic disorders: Glaucomas associated with disorders of the lens
P332 VISUAL OUTCOME AFTER PHACOEMUSIFICATION
AND IOL IMPLANTATION IN LENS-INDUCED GLAUCOMAS
K. Pandey, V. Sharma, R. Jha
SuVi Eye Institute & Research Centre, KOTA, India
Objective: Lens-induced glaucomas are a common occurrence in India and remain one of the important cause of secondary glaucoma in remote part of Indian population. The
objective of this study was to evaluate visual outcome and
IOP control phacoemusification and IOL implantation in lensinduced glaucomas.
Design: Retrospective study.
Participants: Fifty-four cases of lens-induced glaucoma presenting to SuVi Eye Institute & Research Centre, Kota, Rajasthan, India from February 2006 to January 2009 were

analyzed to find the visual outcome, IOP control, and duration
between appearance of symptoms and surgical invention.
Interventions: Phacoemulsification and phacoemulsification
combined with trabeculectomy.
Main outcome measure: Visual acuity and IOP control.
Results: A total of 54 cases 50 cases underwent phacoemulsification and IOL implantation. Four cases underwent phacoemulsification with trabeculectomy. Phacomorphic
glaucoma was seen more than phacolytic type (70:30). Visual
recovery was good in 40% cases (20/40-20/200) and moderately fair in 30% cases (VA < 20/200). Preoperative IOP
ranged from 26.0-48.0 mmHg (Applanation). Postoperative
IOP ranged from 12-24 mmHg. Duration between symptoms
and surgery was 2 days to 3 months. The main causes for
poor outcome in were corneal edema, uveitis and glaucomatous optic atrophy.
Conclusion: The population in remote part of country has a
belief that they should undergo cataract surgery once cataract is’ ripe’ (fully matured). Results of this study highlight the
importance of early diagnosis and treatment of visually disabling cataract specially in the remote part of country. There
is a need to educate both the patient and the cataract surgeon of the dangers of lens-induced glaucoma and of the
poor outcome if treatment is delayed.
References:
1. Rijal AP. Cataract induced glaucoma--an insight into management. Kathmandu Univ Med J (KUMJ). 2005;3(3): 249-54.
2. Sah RP, Badhu BP, Pokharel PK, Thakur SK, Das H,
Panda A. Prevalence of glaucoma in Sunsari district of eastern Nepal. Kathmandu Univ Med J (KUMJ). 2007;5(3): 343-8.
3. Rijal AP, Karki DB. Visual outcome and IOP control after
cataract surgery in lens induced glaucomas. . Kathmandu
Univ Med J (KUMJ). 2006;4(1): 30-3. 4. Jain IS, Gupta A,
Dogra MR, Gangwar DN, Dhir SP. Phacomorphic glaucoma-management and visual prognosis. Indian J Ophthalmol.
1983;31(5): 648-53. 5. Rao SK, Padmanabhan P. Capsulorhexis in eyes with phacomorphic glaucoma. J Cataract
Refract Surg. 1998;24(7): 882-4.

9.4.4.1. Clinical forms of glaucomas:
Glaucomas associated with other ocular and systemic disorders: Glaucomas
associated with disorders of the lens:
Exfoliation syndrome
see also P044, P096, P103, P202, P354, P425, P430,
P451, P554
P333 SYSTEMIC ENDOTHELIAL DYSFUNCTION IN
PATIENTS WITH PSEUDOEXFOLIATION GLAUCOMA
L. Bojic1, Z. Mandic2, M. Ivanisevic1, V. Rogosic1
1
Clinical Hospital Center Split, SPLIT, Croatia, 2Clinical Hospital Sisters of Mercy Zagreb, ZAGREB, Croatia
Introduction: Endothelial dysfunction was found in pseudoexfoliation (PEX) syndrome and normal-pressure glaucoma
patients. Impaired vascular endothelial dysfunction is associated with an increased cardiovascular risk. Brachial artery
flow-mediated dilatation (FMD) and carotid intima-media
thickness (IMT) has emerged as the most common assessment tools of systemic endothelial function and an independent predictor of cardiovascular events.
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Purpose: To evaluate endothelial function of the brachial
artery (FMD) and IMT in patients with PEX glaucoma
Design: A case-controlled prospective study.
Participants: We prospectively examined 38 patients with
PEX glaucoma and 31 age- and sex-matched individuals as
a control group.
Methods: IMT and brachial artery endothelial response to
flow-mediated dilation was assessed by using high-resolution
Doppler ultrasound.
Main outcome measure: Dilation of brachial artery was
expressed as the percent change in diameter relative to the
baseline diameter. The mean IMT of the four measurements
of both the left and right common carotid artery was calculated in each patient carotid plaque was defined as IMT > 1.3
mm.
Results: Patients with PEX glaucoma had significantly lower
FMD (5.4 ± 0.6 vs 5.9 ± 0.4 in the control group, p = 0.003).
No significant difference in IMT (1.24 ± 0.4 vs 1.14 ± 0.8) was
found. FMD was correlated negatively with IMT.
Conclusions: This study showed a statistically significant
association between PEX glaucoma and systemic vascular
endothelial dysfunction. FMD evaluation can be considered
in PEX glaucoma patients as a predictor of cardiovascular
events.
References:
1. Atalar PT, Atalar E, Kilic H, Abbasoglu OE, Ozer N,
Aksoyek S, et al. Impaired systemic endothelial function in
patients with pseudoexfioliation syndrome. Int Heart J 2006;
47: 77-84. 2. Henry E, Newby DE, Webb DJ, O’Brien C.
Peripheral endothelial dysfunction in normal pressure glaucoma. Invest Ophthalmol Vis Sci 1999; 40: 1710-1714. 3.
Takase B, Uehata A, Akima T, Nagai T, Nishioka T, Hamabe
A. Endothelin-dependent flow-mediated vasodilatation in
coronary and brachial arteries in suspected coronary disease. Am J Cardiol 1998; 82: 1535-1539. 4. Juonala M, Viikari JSA, Litinen T, Merniemi J, Helenius H, Ronnemaa T et
al. Interrelations between brachial endothelial function and
carotid intima-media thickness in young adults. Circulation
2004: 10: 2918-2923. 5. Raitakari OT, Juonala M, Khnen M,
Taittonen L, Laitinen T, Mali-Torvo N, et al. Cardiovascular
risk factors in childhood and carotid artery intima-media thickness in adulthood: the Cardiovascular Risk in Young Finns
Study. JAMA 2003; 290: 2277-2283.
P334 EXFOLIATION SYNDROME AND ABDOMINAL AORTIC ANEURYSM
J.J. Djordjevic-Jocic1, G. Zlatanovic1, D. Veselinovic1, P.
Jovanovic1, Z. Rancic2
1
Clinical Center Nis, NIS, Serbia, 2Surgeon and Vascular
Department, Clinical center Nis, NIS, Serbia
Aim: We assessed the association between exfoliation syndromes, a common age related fibrillopathy of unknown
cause, and vascular diseases, especially aneurysms of the
abdominal aorta.
Patients and method: In this prospective study we examined
170 pathogens, suffering from exfoliation with and without
glaucoma. All patients were categorized in three grades
based on the density of exfoliative material observed with
biomicroscopy, as well as the presence or absence of glaucoma.
Results: Among them 28 (16,7%) patients were recently
operated for abdominal aortic aneurisym. Eighteen of these

28 (64%) with aortic aneurisym showed signs of manifest, 2
(7,14%) showed early stage, and 8 (28,6%) showed signs of
similar exfoliation syndrome with grades II. Of the patients
suffering from exfoliative syndrome without abdominal aneurisym, 32 of 142 (22%) showed signs of manifest, 85 of 142
(40%) were in second group, and 52 of 142 (36%) showed
early stage.
Conclusion: The findings suggest an association between
aneurysms of the abdominal aorta and exfoliation syndrome.
References:
1. Brown BA, Marx JL, Ward TP, et al. Homocysteine: risk
factor for central retinal venous occlusive disease. Ophthalmology 2002; 109: 287-290. 2. Brunelli T, Prisko D, Fedi S,
et al. High prevalence of mild hyperhomocystinemia in
patients with abdominal aortic aneurism. J Vasc Surg 2000;
32: 531-536. 3. Schumacher S, Schlötzer-Schrehard U, Martus P, et al. Pseudoexfoliation syndrome and aneurisms of
abdominal aorta. Lancet 2001; 357: 359-360. 4. Hietanen J,
Soisalon- Soininen S, Kivela T, Tarkkanen A. Evaluation of
the clinical association between exfoliation syndrome and
abdominal aortic aneurism. Acta Ophthalmol Scand 2002;
80: 617-619. 5. Mitchell P, Wang JJ, Smith W. Association
of pseudoexfoliation syndrome with increased vascular risk.
Am J Ophthalmol 1997; 124: 685-687. 6. Vessani RM, Ritch
R, Liebmann JM et all. Plasma homocysteine in patients with
elevetad in pateints with exfoliation syndrome. Am J Ophthalmol 2003; 136: 41-46. 7. Schlötzer-Schrehard U, Naumann GO. Ocular and systemic pseudoexfoliation syndrome.
Am J Ophthalmol 2006; 141: 921-1037. Ritch R, SchlötzerSchrehardt U. Exfoliation syndrome. Surv Ophthalmol 2001;
45: 265-315. 8. Ritch R, Schlotzer- Schrehardt U. Exfoliation
syndrome. Surv Ophthalmol 2001; 45: 265-315.
P335 RETROBULBAR HEMODYNAMIC PARAMETERS IN
PSEUDOEXFOLIATION SYNDROME AND PSEUDOEXFOLIATIVE GLAUCOMA
G. Bilgin1, M.S. Saricaoglu1, A.O. Aydogdu2, A. Karakurt1, H.
Hasiripi1
1
Ankara Numune Education and Research Hospital,
ANKARA, Turkey, 2Ankara Numune Education and Research
Hospital Clinic of Radiology, ANKARA, Turkey
Purpose: To compare the hemodynamic parameters in the
retrobulbar vessels in pseudoexfoliative syndrome (PXS),
pseudoexfoliative glaucoma (PXG), and age-matched healthy
subjects by using color Doppler imaging (CDI).
Design: A prospective and randomized study.
Participants: Twenty-five eyes from 25 patients with PXS,
25 eyes from 25 patients with PXG, and 20 eyes from 20
age-matched healthy subjects were included in this prospective study.
Methods: Peak systolic velocity (PSV), end-diastolic velocity
(EDV), pulsatility index(PI) and resistance index (RI) were
assessed in the ophthalmic artery (OA), central retinal artery
(CRA), temporal and nasal short-posterior ciliary arteries by
using CDI.
Main outcome measures: Peak systolic velocity (PSV), enddiastolic velocity (EDV), pulsatility index(PI) and resistance
index (RI) were assessed in the ophthalmic artery (OA), central retinal artery (CRA), temporal and nasal short-posterior
ciliary arteries measured by using CDI.
Resuts: The RI in the OA and the CRA was increased sig-
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nificantly (p < 0.05) in the eyes of PXG patients compared
with controls and PSX, but we did not find a statistically significant difference beteen PSX patients and healthy subjects
(p > 0.05). On the other hand the EDV in the CRA was significantly lower (p < 0.005) in the eyes of PXG patients compared with healthy controls and PSX patients.
Conclusion: In this study we found that significant retrobulbar hemodynamic changes take place in the eyes with pseudoexfoliative glaucoma. Our results have found no significant
differences in the retrobulbar hemodynamic parameters
between pseudoexfoliative syndrome patients and agematched healthy subjects.
References:
1. Martinez A, Sanchez M. Retrobulbar hemodynamic parameters in pseudoexfoliation syndrome and pseudoexfoliation
glaucoma. Graefes Arch Clin Exp Ophthalmol 2008; 246:
1341-1349. 2. Martinez A, Sanchez M. Ocular hemodynamics in pseudoexfoliative and primary open-angle glaucoma.
Eye 2008; 22: 515-520. 3. Galassi F, Giambene B, Menchini
U. Ocular perfusion pressure and retrobulbar hemodynamics
in pseudoexfoliation glaucoma. Graefes Arch Clin Exp Ophthalmol 2008; 246: 411-416. 4. Detorakis ET, Achtaropoulos
AK, Drakonaki EE, Kozobolis VP. Hemodynamic evaluation
of the posterior ciliary circulation in exfoliation syndrome and
exfoliation glaucoma. Graefes Arch Clin Exp Ophthalmol
2007; 245: 516-521. 5. Rankin SJA, Walman BE, Buckley
AR, Drance SM. Color Doppler imaging and spectral analysis
of the optic nerve vasculature in glaucoma. Am J Ophthalmol
1995; 119: 685-693.

PXFG are associated with lower endothelial cell counts compared to normal reported in literature. The presence or
absence of glaucoma does not significantly affect the corneal
endothelial cell status in pseudoexfoliation patients.
References:
1. Ritch R, Schlötzer-Schrehardt U. Exfoliation syndrome.
Surv Ophthalmol 2001; 45: 265-315. 2. Naumann GOH,
Schlötzer-Schrehardt U, Küchle M. Pseudoexfoliation syndrome for the comprehensive ophthalmologist: intraocular
and systemic manifestations. Ophthalmology 1998; 105:
951-968. 3. Martone G, Casprini F, Traversi C, Lepri F, Pichierri P, Caporossi A. Pseudoexfoliation syndrome: in vivo
confocal microscopy analysis. Clin Experiment Ophthalmol
2007; 35: 582-585. 4. Conway RM, Schlötzer-Schrehardt U,
Küchle M, Naumann GO. Pseudoexfoliation syndrome: pathological manifestations of relevance to intraocular surgery.
Clin Experiment Ophthalmol 2004; 32: 199-210. (Review.) 5.
Naumann GO, Schlötzer-Schrehardt U. Keratopathy in pseudoexfoliation syndrome as a cause of corneal endothelial
decompensation: a clinicopathologic study. Ophthalmology
2000; 107: 1111-1124.

P336 CORNEAL ENDOTHELIAL CHANGES IN PSEUDOEXFOLIATION SYNDROME AND PSEUDOEXFOLIATION
GLAUCOMA
R. Balu, A.V. Sathi Devi, R. Shetty
Narayana Nethralaya, BANGALORE, India

P337 BILATERAL PHACOMORPHIC GLAUCOMA IN A
HIGHLY MYOPIC PATIENT SECONDARY TO SPHEROPHAKIA
J.W. Sowka, N. Girgis
Nova Southeastern University, FT. LAUDERDALE, FL,
USA

Purpose: To compare corneal endothelial changes in pseudoexfoliation syndrome (PXFS) and pseudoexfoliation glaucoma (PXFG).
Study design: Prospective, comparative hospital based
study.
Material and methods: Seventy eyes of PXFG and 62 eyes
of PXFS underwent confocal microscopy. Patients with PXFS
were included, based on the identification of pseudoexfoliative material in any site within the eye. PXFG patients among
these were identified by presence of raised IOP, opic disc
changes and visual field changes. Corneal endothelial cell
count was done following confocal microscopy on HRT II
Rostock cornea module.
Results: In our study, the mean cell density (MCD) in eyes
with PXFG was 2240.70 ( ± 354) cells/mm2 compared with
MCD in eyes with PXFS that was 2334.42 (± 256) cells/mm2.
There was no statistically significant difference between the
two groups (p = 0.087). These MCD counts were lesser than
the normal MCD by confocal microscopy reported in literature
as 2979 (± 301) cells/mm2. All PXF and PXFG eyes showed
pleomorphism and polymegathism.
Conclusion: Pseudoexfoliation keratopathy may potentiate
the known complications of cataract and glaucoma surgery
and may result in corneal decompensation in these patients
even with normal IOP. In-vivo confocal microscopy helps in
measuring mean endothelial cell density and identifying those
patients with low endothelial cell counts. Both PXFS and

9.4.4.5. Clinical forms of glaucomas:
Glaucomas associated with other ocular and systemic disorders: Glaucomas
associated with disorders of the lens:
Other

Objective: To present the diagnosis, pathophysiologic mechanism, and management of a patient with both high myopia
and bilateral advanced phacomorphic glaucoma due to
spherophakia.
Design: Interventional case report.
Participants: Forty-year old asymptomatic (-) 17.50 diopter
male with chronic angle closure, intraocular pressure of 42
mmHg OU, a non-myopic fundus, and 24-mm axial length
with a clear crystalline lens protruding through pupillary
plane. B-scan ultrasonography reveals a round lens protruding through the pupillary plane.
Methods: Gonioscopy, A-scan and B-scan ultrasonography
identify pathogenesis of intraocular pressure elevation and
nature of lens-induced angle closure and high myopia.
Main outcome measure: Pupil block angle closure and high
myopia both demonstrated to be a result of spherophakia.
Results: Initial medical therapy and subsequent laser iridotomy relieved pupil block and successfully lowered intraocular pressure.
Conclusions: Angle closure can occur in highly myopic eyes.
This report details one such cause. Careful gonioscopy and
ultrasonography can lead to the correct diagnosis and tailored management for these eyes.
References:
1. Asaoka R, Kato M, Suami M, et al. Chronic angle closure
glaucoma secondary to frail zonular fibres and spherophakia.
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Acta Ophthalmol Scand 2003; 81: 533-535. 2. Macken PL,
Pavlin CJ, Tuli R, et al. Ultrasound biomicroscopic features
of spherophakia. Aust N Z J Ophthalmol 1995; 23: 217-220.
3. Willoughby CE, Wishart PK. Lensectomy in the management of glaucoma in spherophakia. J Cataract Refract Surg
2002; 28: 1061-1064. 4. Kanamori A, Nakamura M, Matsui
N, et al. Goniosynechialysis with lens aspiration and posterior
chamber intraocular lens implantation for glaucoma in
spherophakia. J Cataract Refract Surg 2004; 30: 513-516. 5.
Barkana Y, Shihadeh W, Oliveira C, et al. Angle closure in
highly myopic eyes. Ophthalmology 2006; 113: 247-254. 6.
Ritch R, Chang BM, Liebmann JM. Angle closure in younger
patients. Ophthalmology 2003; 110: 1880-1889.

9.4.5. Clinical forms of glaucomas: Glaucomas associated with other ocular and
systemic disorders: Glaucomas associated with disorders of the retina, choroids and vitreous
P338 THE EFFECT OF PROPHYLACTIC USE OF ANTIGLAUCOMA MEDICATIONS ON IOP SPIKES AFTER
INTRAVITREAL INJECTIONS OF ANTI-VEGF FOR EXUDATIVE AMD
M. Frenkel, R. Frenkel, H. Shamim
Eye Research Foundation, STUART, FLORIDA, USA
Purpose: To determine if prophylactic use of anti-glaucoma
medication is effective in reducing the IOP spikes after intravitreal injections of pegaptanib, bevacizumab, and ranibizumab in patients with exudative AMD.
Methods: Seventy-one patients (total of 300 injections) with
exudative AMD received intravitreal injections of one of three
anti-VEGF medications: 100 eyes received pegaptanib (0.09
ml), 100 received bevacizumab (0.05 ml), and 100 ranibizumab (0.05 ml). IOP lowering medication, one hour prior to
the injection, was used in 84%, 56% and 68% times in eyes
that received pegaptanib, ranibizumab, and bevacizumab
respectively. IOP was measured prior to injection, within one
minute after injection, and every 5-10 minutes until the pressure was reduced to a safe level.
Results: All three intravitreal injections caused significant
initial IOP spikes-mean IOP of 41.25 ± 12.76 mmHg in pegaptanib group, 37.31 ± 8.48 mmHg in ranibizumab group, and
36.28 ± 10.34 mmHg in bevacizumab group. The IOP reduced
to less than 30 mmHg in all the three groups within 20 minutes. Prophylactic medication did not prevent post-injection
IOP spikes. Patients with and without glaucoma showed a
similar rate of IOP normalization over time in all the three
groups.
Conclusion: Prophylactic use of IOP lowering medications
is essentially ineffective in preventing IOP spikes after intravitreal injection of pegaptanib, ranibizumab, and bevacizumab and therefore not necessary before the injection.
References:
1. Lee EW, Hariprasad SM, Mieler WF, Newman TL, Apte
RS. Short-term intraocular pressure trends after intravitreal
triamcinolone injection. Am J Ophthalmol 2007; 143: 365-367.
2. Benz MS, Albini TA, Holz ER, et al. Short-term course of
intraocular pressure after intravitreal injection of triamcinolone acetonide. Ophthalmology 2006; 113: 1174-1178. 3. Kim

JE, Mantravadi AV, Hur EY, Covert DJ. Short-term Intraocular Pressure Changes Immediately After Intravitreal Injections
of Anti-Vascular Endothelial Growth Factor Agents. Am J
Ophthalmol 2008; DOI: 10.1016/j.ajo.2008.07.007. 4. Hollands H, et al. Short-term intraocular pressure changes after
intra vitreal injection of Bevacizumab. Can J Ophthalmol
2007; 42: 807-811. 5. Hariprasad SM, Shah GK, Blinder KJ.
Short-term Intraocular Pressure Trends Following Intravitreal
Pegaptanib (Macugen) Injection. Am J Ophthalmol. 2006;
141: 200-201.
P339 BEVACIZUMAB IN INTRACAMERAL VERSUS
INTRAVITREAL INJECTION AS AN ADDITIONAL STRATEGY IN NEOVASCULAR GLAUCOMA TREATMENT
J. Liput, I. Helemejko, M. Misiuk-Hojlo
Wroclaw Medical University, WROCLAW, Poland
Purpose: To compare effectiveness of bevacizumab in intracameral versus intravitreal injection as an additional strategy
in patients suffering from noevascular glaucoma.
Design: Retrospective case series
Participants: Nine patients diagnosed with secondary neovascular glaucoma due to CRVO (n = 3) and proliferative
diabetic retinopathy (n = 6).
Intervention or methods or testing: All patients received
1,25 mg of bevacizumab in intravitreal (group 1, n = 4) and
intracameral (group 2, n = 5) injections. Only patients with
posterior synechiae, non responding for mydriasis received
intracameral injection. After injection both study groups
underwent panretinal photocoagulation (PRP) except of 2
cases from 2nd group were krioapplication of peripheral
retina was performed.
Main outcome measure: Visual acuity, intraocular pressure
(IOP), presence of anterior segment neovascularization were
recorded and observed in time.
Results: We observed neovascular regression in all cases
the day after injection. After PRP or krioapplication we
observed stabilization of IOP value. Glaucoma was controlled
only with topical eye drops in both study groups and stable
in the follow-up period –average 182 days. There was no
peripheral anterior synechiae (PAS) neither in the 1st group
nor in the 2nd. Neovasular regression was reported only in
one patient with proliferative diabetic retinopathy 2 months
after receiving intracameral injection and krioapplication of
peripheral retina.
Conclusions: bevacizumab in intracameral as well as in
intravitreal injection is a valuable and effective addition in the
treatment of neovascular glaucoma. The majority of studies
is focused on intravitreal injections of bevacizumab because
the cause of ischemia in CRVO and proliferative diabetic
retinopathy is primary placed in the posterior segment. However we observed equal effectiveness of intracameral and
intravitreal injections in the follow up period but more study
is needed on bevacizumab’s toxicity to endothelium, trabeculum or lens.
References:
1. Kahook MY, Schuman JS, Noecker RJ. Intravitreal bevacizumab in patients with neovascular glaucoma. Ophthalmic
Surg Lasers Imaging 2006; 37: 144-146. 2. Davidorf FH,
Mouser JG, Derick RJ. Rapid improvement of rubeosis iridis
from single bevacizumab (Avastin) injection. Retina 2006;
26: 354-356. 3. Wakabayashi T, Oshima Y, Sakaguchi H,
Ikuno Y, Miki A, Gomi F, Otori Y, Kamei M, Kusaka S, Tano

217

book_Abstracts.indb 217

12-6-2009 16:17:57

Y. Intravitreal bevacizumab to treat iris neovascularization
and neovascular glaucoma secondary to ischemic retinal
diseases in 41 consecutive cases. Ophthalmology 2008; 9:
1571-1580. 4. Grewal DS, Jain R, Kumar H, Pal Singh Grewal S. Evaluation of subconjunctival bevacizumab as an
adjunct to trabeculectomy. Ophthalmology 2008; in press. 5.
Cheng JYC, Wong DWK, Lye Ang C. Intraocular Avastin
(bevacizumab) for neovascularization of the iris and neovascular glaucoma. Ann Acad Med Sigapore 2008; 37: 72-74.
6. Grisanti S, Biester S, Peters S, Tatar O, Ziemssen F, BartzSchmidt KU. Intracameral bevacizumab for iris rubeosis. Am
J Ophthalmol 2006; 1: 158-160. 7. Gheith ME, Siam GA, de
Barros DS, Garg SJ, Moster MR. Role of intravitreal bevacizumab in neovascular glaucoma. J Ocul Pharmacol Ther
2007; 5: 487-491. 8. Ichhpujani P, Ramasubramanian A,
Sushmita K, Pandav SS. Can J Ophthalmol 2007; 42:
812-815. 9. Iliev ME, Doming D, Wolf-Schnurrbursch, Wolf
S, Sarra GM. Intravitreal bevacizumab (Avastin) in the treatment of neovascular glaucoma. Am J Ophthalmol 2006; 6:
1054-1056. 10. Wakabayashi T, Oshima Y, Sakaguchi H,
Ikuno Y, Miki A, Gomi F, Otori Y, Kamei M, Kusaka S, Tano
Y. Intravitreal bevacizumab to treat iris neovascularization
and neovascular glaucoma secondary to ischemic retinal
diseases in 41 consecutive cases. Ophthalmology 2008; 9:
1571-1580.

9.4.5.1. Clinical forms of glaucomas:
Glaucomas associated with other ocular and systemic disorders: Glaucomas
associated with disorders of the retina,
choroids and vitreous: Neovascular glaucoma
see also P444, P463, P505, P528, P534
P340 TRABECULECTOMY WITH MITOMYCIN C FOR
NEOVASCULAR GLAUCOMA: PROGNOSTIC FACTORS
FOR SURGICAL FAILURE
M. Inatani, Y. Takihara, M. Fukushima, K. Iwao, M. Iwao, H.
Tanihara
Kumamoto University, KUMAMOTO, Japan
Purpose: To evaluate the prognostic factors for surgical outcomes of trabeculectomy with mitomycin C (MMC) for neovascular glaucoma (NVG).
Design: Retrospective cohort study.
Participants: One hundred one patients (101 eyes).
Methods: We reviewed the medical records of patients with
NVG who underwent trabeculectomy with MMC at Kumamoto
University Hospital, Japan, between January 1, 1994 and
March 31, 2007. If both eyes underwent trabeculectomy with
MMC, only the eye that was treated first was included. Eyes
with a history of prior trabeculectomy were excluded.
Main outcome measure: The primary endpoint was persistent intraocular pressure > 22 mmHg, deterioration of visual
acuity to no light perception, and additional glaucoma procedures. Multivariate analysis was performed using the Cox
proportional hazards model.
Results: The mean follow-up period was 29.3 months (range,
0.5 to 142.3 months). The probability of success 1, 2, and 5
years after trabeculectomy was 62.6%, 58.2%, and 51.7%,
respectively. The multivariate model showed that younger

age (relative risk [RR], 0.96/year P < 0.0007) and previous
vitrectomy (RR, 1.62; P = 0.02) were prognostic factors for
surgical failure among all NVG patients. Additionally, an eye
with unremoved proliferative membrane and/or unrepaired
retinal detachment (RD) after vitrectomy (RR, 1.59; P = 0.05)
was a probable prognostic factor in a subgroup of 66 eyes
with previous vitrectomy, and having a fellow eye with NVG
(RR, 1.73; P < 0.003) was a significant prognostic factor in
82 eyes with NVG attributable to diabetic retinopathy.
Conclusions: The prognostic factors for surgical failure of
trabeculectomy with MMC for NVG were younger age and
previous vitrectomy in all NVG patients, and having a fellow
eye with NVG in patients with disease caused by diabetic
retinopathy. Persistent proliferative membrane and/or RD
after vitrectomy might contribute to poorer outcomes of trabeculectomy.
References:
1. Allen RC, Bellows AR, Hutchinson BT, Murphy SD. Filtration surgery in the treatment of neovascular glaucoma. Ophthalmology 1982; 89: 1181-1187. 2. Tsai JC, Feuer WJ,
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and neovascular glaucoma. Long-term follow-up of the original pilot study. Ophthalmology 1995; 102: 887-892; discussion 892-893. 3. Sivak-Callcott JA, O’Day DM, Gass JD, Tsai
JC. Evidence-based recommendations for the diagnosis and
treatment of neovascular glaucoma. Ophthalmology 2001;
108: 1767-1778. 4. Kiuchi Y, Sugimoto R, Nakae K, Saito Y,
Ito S. Trabeculectomy with mitomycin C for treatment of neovascular glaucoma in diabetic patients. Ophthalmologica
2006; 220: 383-388. 5. Sisto D, Vetrugno M, Trabucco T,
Cantatore F, Ruggeri G, Sborgia C. The role of antimetabolites in filtration surgery for neovascular glaucoma: intermediate-term follow-up. Acta Ophthalmol Scand 2007; 85:
267-271. 6. Every SG, Molteno AC, Bevin TH, Herbison P.
Long-term results of Molteno implant insertion in cases of
neovascular glaucoma. Arch Ophthalmol 2006; 124:
355-360.
P341 COURSE OF TREATMENT OF NEOVASCULAR
GLAUCOMA WITH INTRAVITREAL BEVACIZUMAB - ONE
YEAR FOLLOW-UP
Z. Mandic, K. Novak Laus, M. Zoric Geber, B. Andrijevic
Derk, Z. Vatavuk, L. Bojic
Universitiy Hospital, Sestre Milosrdnice, ZAGREB, Croatia
Purpose: To present our experience with intravitreal bevacizumab in the treatment of neovascular glaucoma.
Design: This is an retrospective interventional case series.
Participants: Twenty-six eyes with neovascular glaucoma
(NVG) were treated with intravitreal bevacizumab. In 18 eyes
NVG was secondary to proliferative diabetic retinopathy. The
other 8 were secondary to central retinal vein occlusion. All
eyes had iris and angle neovascularisation and symptomatic
elevation of intraocular pressure (IOP).
Methods: Each patient received a single intravitreal injection
of 1,25 mg bevacizumab. Additional treatment was performed
only if IOP was not well controlled with full topical antiglaucoma therapy. Sixteen patients received panretinal photocoagulation (PRP), and 4 of these required trabeculectomy with
mitomycin-C. The other 12 patients received cryoretinopexy
and after that combined phacoemulsification and Ahmed
Glaucoma Valve implantation. After cataract surgery, these
patients received PRP. All patients were followed-up during
one year.
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Main outcome measure: This method results in imminent,
but not permanent regression of iris and angle neovascularisation.
Results: All patients demonstrated rapid regression of iris
neovascularisation. Mean time from bevacuzimab injection
to regression of the neovascularisation was 4 days. IOP was
well controlled in fourteen patients and the other twelve
patients received additional treatment. Preoperative visual
acuity ranged from hand motion (HM) to 0,075, and postoperative visual acuity ranged from HM to 0.2. Mean IOP before
treatment was +44.8 ± 4,5 mmHg. Mean IOP after treatment
was 20,9 ± 3,8 mmHg. There were no local side effects,
neither systemic complications after intravitreal application
of bevacizumab.
Conclusions: Intravitreal bevacizumab may be an important
additional treatment for the rapid regression of the neovascularisation in NVG patients. Patients must be monitored
after application of bevacizumab, as many may still require
glaucoma and/or cataract surgery. Therefore, the approach
to the neovascular glaucoma treatment includes cooperation
of the glaucoma, vitreoretinal and cataract surgery specialists.
References:
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S, Hendi K, Pakravan M. Intravitreal bevacizumab injection
for neovascular glaucoma. J Glaucoma 2007; 16: 437-439.
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Intracameral bevacizumab dramatically resolves iris neovascularisation and reverses neovascular glaucoma. Eur J Ophthalmol 2008; 18: 255-262.
P342 ROLE OF INJECTION BEVACIZUMAB ( AVASTIN )
AS AN ADJUNCT IN THE SURGICAL MANAGEMENT OF
NEOVASCULAR GLAUCOMA
S. Dubey, M. Agarwal, J. Pegu, M. Gandhi, N. Nazm
Dr. Shroff’s Charity Eye Hospital, DELHI, India
Purpose: To evaluate the role of Injection Bevacizumab in
the surgical management of neovascular glaucoma.
Design: Prospective, non-randomized, interventional case
series.
Participants: Twelve patients.
Methods: Twelve eyes of 12 patients with neovascular glaucoma were included.The causes of neovascular glaucoma
were Proliferative Diabetic Retinopathy (7), Central Retinal
Vein Obstruction (4) and Uveitis (1). Injection Avastin was
considered in patients in whom Panretinal photocoagulation
could not be performed preoperatively due to associated
ocular conditions like poor pupillary dilatation, corneal edema,
cataract or vitreous hemorrhage and in whom immediate
surgical intervention was needed due to uncontrolled intraocular pressure (IOP) despite maximal medical treatment.
Clinical data included demographics, systemic history, visual
acuity, slit lamp examination, applanation tonometry, gonios-

copy, fundus and disc examination, date of bevacizumab
injection, date of regression of iris/angle neovascularization,
number of anti glaucoma medications used, surgical details,
complications during surgery, and recurrence of neovascularization. Injection Avastin was given 1.25 mg / 0.05 ml,
intravitreally and 0.25 mg / 0.02 ml, intracamerally prior to
surgery in all eyes. The surgeries done were Trabeculectomy
with mitomycin C (4), Phaco - trabeculectomy with mitomycin
C with intraocular lens implantation (6) and tube implants (2).
Panretinal photocoagulation was done postoperatively as
soon as possible.
Main outcome measures: Clinical outcome assessment
included improvement or stabilization of visual acuity, control
of intraocular pressure (< 21 mmHg) with or without medication, regression of iris neovascularization (NVI) and identification of complications.
Results: An average of 1.5 injections of Avastin (1.25 mg /
0.05 ml) was given per patient. Marked regression of iris
neovascularization was seen in 11 eyes (91.66%). NVI
regression was seen within a median of eight days (range 1
to 14 days). The surgery was uneventful in all the patients.
None of the patients had bleeding complications intra-operatively or in the early post-operative period. There was a
statistically significant (p = 0.005) improvement in vision in 9
eyes (75%) from a mean preoperative log MAR visual acuity
+ SD of 2.08 ± 0.53 to 1.41 ± 0.68. The mean IOP decreased
from 43.56 ± 10.30 to 19.00 ± 7.43 mmHg ( p < 0.001). There
was recurrence of NVI with raised IOP in two patients after
three months of surgery despite additional laser sittings and
were considered as failures.
Conclusions: Injection bevacizumab could be of benefit as
a surgical adjuvant in the preoperative preparation of filtering
surgery for Neovascular Glaucoma and it may be an advantageous treatment option, especially in eyes with hazy media
precluding Panretinal photocoagulation.
References:
1. Sivak-Callcott JA, O’ Day DM, Gass JD, Tsai JC. Evidencebased recommendations for the diagnosis and treatment of
neovascular glaucoma. Ophthalmology 2001; 108: 1767-1776.
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P343 CHANGES OF THE ANTERIOR CHAMBER ANGLE
AND THE BIOMECHANICAL PROPERTIES OF THE CORNEA IN PATIENTS WITH SECONDARY NEOVASCULAR
GLAUCOMA EXAMINED USING OCT VISANTE AND
ORA
L. Prochazkova, M. Zavorkova
Masaryk Hospital, USTI NAD LABEM, Czech Republic
Purpose: To document the changes of the anterior chamber
angle and the biomechanical properties of the cornea in
patients with secondary neovascular glaucoma (SNVG)
examined using OCT Visante and ORA.
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Design: Prospective control study.
Participants and controls: We examined the eye with
SNVG and compared the findings with the other eye of the
patient.
Methods: We examined the anterior segment of the eye in
patients with SNVG using OCT Visante and, subsequently,
we assessed the findings –the corneal thickness, the anterior
chamber depth and the potential angle adhesion. ORA utilizes a patented applanation process to provide a new measurement called corneal hysteresis (CH). Hysteresis is an
indicator of the elastic properties of the cornea. The hysteresis measurement enables the calculation of a new intraocular pressure (IOP) measurement called IOPcc (corneal
compensated). This measurement is less influenced by corneal properties such as central corneal thickness (CCT).
IOPg is Goldmann-correlated IOP measurement.
Main outcome measure: The thickness of the cornea was
bigger in the eyes with SNVG than in the other eyes. Hysteresis was lower in the eyes with SNVG in comparison with the
healthy eyes.
Results: The thickness of the cornea was bigger in the eyes
with SNVG (570 microns) than in the other eyes (550
microns). The depth of the anterior chamber firstly depends
on whether the patient is phakic, pseudophakic or aphakic,
and secondly on the presence of adhesions in a chamber
angle. In the eyes with SNVG and with the adhesions in an
angle, the anterior chamber was in all cases shallower (2,22
mm) than in the other eyes (2,39 mm). The anterior chamber
angle is in the eyes with SNVG narrower or closed than in
the other eyes. Hysteresis was lower on the eyes with SNVG
in comparison with the healthy eyes. While CH is in normal
eyes around 10 mmHg, in eyes with SNVG was about 3-8
mmHg.
Conclusions: OCT Visante is very helpful in diagnostics and
in monitoring the changes of the angle in patients with SNVG.
OCT Visante with SNVG is not crucial for the diagnosis. However, it is applicable for a documentation of changes and for
taking measures of the thickness of the cornea as well as the
depth of the anterior chamber which is directly dependent on
the amount of adhesions in an angle. The lowered hysteresis
in eyes with SNVG can show undervaluation in measuring
IOP. Application of ORA for IOP measuring is more advantageous, because we obtain IOPcc.
References:
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498. 3. Prochazkova L, Andrenacciova E, Zavorkova M. Contribution of OCT Visante to Examination Eyes with Secondary
Glaucoma after Pars Plana Vitrectomy. Clin Exp Ophthalmol
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Wei J. Static and dynamic analysis of the anterior segment
with optical coherence tomography. J Cataract Refract Surg
2004; 30: 1843-1850. 5. Congdon NG, Broman AT, BandeenRoche K, et al. Central corneal thickness and corneal hysteresis associated with glaucoma damage. Am J Ophthalmol
2006; 141: 868-875.
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9.4.6. Clinical forms of glaucomas: Glaucomas associated with other ocular and
systemic disorders: Glaucomas associated with inflammation, uveitis
see also P351, P464, P474
P344 CLINICAL PROFILE OF UVEITIS ASSOCIATED
WITH SECONDARY GLAUCOMA
D. Mahajan, T. Dada, S. Mandal, P. Venkatesh, R. Sihota,
S.P. Garg, A. Panda
Dr. Rajendra Prasad Centre for Ophthalmic Sciences, NEW
DELHI, India
Objective: To study the clinical features associated with the
development of secondary glaucoma in patients with uveitis
and evaluate the response to medical or surgical treatment.
Design: Prospective observational study.
Participants: Two hundred and seventeen eyes of 150
patients presenting to uvea services at a tertiary care eye
centre.
Methods: Two hundred and seventeen eyes of 150 patients
with uveitis were evaluated for presence of secondary glaucoma. Patients with secondary glaucoma were started on
appropriate antiglaucoma medication, followed up for minimum of 6 months and response to therapy was evaluated.
Main outcome measures: Type of uveitis, disease activity,
duration, presence of systemic diseases, IOP, angle configuration, response of IOP to anti-glaucoma treatment.
Results: The population of 150 patients (average age: 32.7
± 25.4 years; 87 male and 63 female) included 107 eyes
(49.3%) with anterior uveitis, 34 eyes (15.7%) with intermediate uveitis, 32 eyes (14.7%) with posterior uveitis and 44 eyes
(20.3%) with panuveitis. Of these, 90 eyes (41.5%) had active
uveitis at time of presentation while 127 eyes (58.5%) had
healed uveitis. Systemic associations were found in 24 of
150 patients (16%) which including 9 cases with pulmonary
tuberculosis, 5 cases with HLA-B27 related sacroilitis, 5
cases of Sarcoidosis, 3 cases of juvenile idiopathic arthritis,
1 case each of rheumatoid arthritis and AIDS. Forty-eight
eyes (22.1%) were found to have secondary glaucoma (IOP
> 22 mmHg) including 20 eyes (41.7%) with anterior, 8 eyes
(16.7%) with intermediate and 10 eyes (20.8%) with posterior
and panuveitis each. Of these, 24 eyes (50.0%) had gonioscopically open angles while 24 (50.0%) had closed angles
(PAS > 180 degrees). Active uveitis was seen in 9 eyes
(18.8%) with glaucoma. In the 6-month follow-up period, 38
eyes (79.1%) were controlled on medical treatment alone
(initial mean IOP: 26.38 ± 4.6 mmHg; post-treatment IOP:
16.0 ± 2.9 mmHg). Fifteen eyes required a single topical
antiglaucoma medication, 13 eyes required 2 topical medications, and 7 eyes required 3 topical medications while 2 eyes
were not on any therapy. Laser iridotomy procedure was
undertaken in 5 of these eyes for treatment of pupillary block.
Nine eyes (18.7%) required a trabeculectomy enhanced with
Mitomycin C (0.2 mg/ml) for control of IOP.
Conclusions: Secondary glaucoma was found to have in
22.1% cases of uveitis at presentation. Anatomically, openangle glaucoma was as frequent as closed angle glaucoma.
Nearly 4/5th of patients were controlled on topical anti-glaucoma medications.
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9.4.7. Clinical forms of glaucomas: Glaucomas associated with other ocular and
systemic disorders: Glaucomas associated with ocular trauma
P345 ANGLE RECESSION GLAUCOMA –MANAGEMENT
OUTCOMES IN CHITTAGONG, BANGLADESH
A. Karim, S.M. Noman, S.S. Sugrim
Chittagong Eye Infirmary and Training complex, Chittagong,
Bangladesh, CHITTAGONG, Bangladesh
Purpose: To document and describe the patterns of outcomes and management approaches to patients diagnosed
with angle recession glaucoma presenting at the Glaucoma
Department, Chittagong Eye Infirmary & Training Complex,
Bangladesh.
Design: A hospital-based prospective observational case
series review.
Participants: Twenty-five patients who were diagnosed with
angle recession glaucoma over a one year period from
November 1st 2007 to October 31st 2008.
Method: Patient particulars, history and mechanism of
trauma were recorded. Ophthalmic examination details
(including gonioscopy, intraocular pressure and fundoscopy)
and management given were documented. Similar relevant
details were recorded for three follow-up periods, on all
patients, extending over a total period of 9 months.
Main outcome measure: Significant observations, patterns
or associations within the cohort.
Results: Twenty-five patients were included in the study.
Twenty-two of the patients were male. The mean age of
patients was 34.9 ± 20.84 years (Range: 9-72 yrs). All
patients had an angle cleavage of more than 180 degrees,
with 68% having a recession of 360 degrees. Fifty-six percent
had a history of hyphaema. In 88% of patients, the intraocular pressure (IOP) was controlled and kept at a stable
level (< 21 mmHg) over follow-up. Of these, 91% were controlled by conservative treatment (topical anti-glaucoma
drugs or observation) and 9% was controlled after cataract
surgery. Patients with uncontrolled IOP (12%) were advised
for filtration surgery. The mean IOP at time of diagnosis was
29.8 ± 9.7 mmHg (Range: 14-50 mmHg). The mean IOP at
last follow-up was 18.4 ± 8.4 mmHg (Range: 10-50 mmHg).
Visual Acuity (VA) for 23 patients (92%) either remained
stable or improved.

Conclusion: Angle-recession glaucoma can cause further
loss of vision in ocular trauma patients who may already have
compromised vision due to injury. Control of IOP and preservation of presenting VA was seen in most cases with conservative management with topical medications and sustained
follow-up. Patients sustaining blunt ocular trauma, especially
those associated with hyphaema, should be advised for
future follow up and have gonioscopic evaluation of the angle.
All cases had an angle recession more than 180 degrees.
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P346 CLINICAL ANALYSIS OF TRAUMA RELATED OCULAR HYPERTENSION AND GLAUCOMA
V. Shumnalieva-Ivanova, R. Hristova
University Hospital Queen Jiovanna ISUL, SOFIA, Bulgaria
Objective: To analyze the pathogenesis and management
of ocular hypertension and glaucoma associated with different types of ocular trauma including one case of iatrogenic
ocular trauma.
Design: Retrospective study.
Participants: Thirty-two patients who underwent treatment
in the University Hospital Queen Jiovanna-ISUL in Sofia,
Bulgaria.
Method: The records of 32 patients who experienced different types of ocular trauma (closed globe injury –18 cases,
open globe injury –7, one of which was an iatrogenic type of
injury, chemical burns –4, thermal burns –2, and electric
trauma –1 case) were reviewed and analyzed.
Main outcome measure: The intraocular pressure (IOP).
Results: Each case is determined according to the clinical
findings as hemorrhage related, related to chamber-angle
injury, lens related, synechia and proliferation related, inflammation related or with a complex pathogenesis. Each patient
received medical treatment based on the clinical findings –23
patients received topical and/or systemic medications (antiglaucoma agents-B-blockers, CAIs, hyperosmotic agents;
anti-inflammatory medications, antifibrinolytics); 2 patients
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with pupillary secclusion received laser iridectomy and 7
underwent different type of surgical treatment- anterior chamber paracentesis or washing, lens removal, filtration surgery.
In all patients nevrtheless the type of treatment selected, a
good control of the intraocular pressure was achieved.
Conclusion: Ocular hypertension and glaucoma associated
with ocular trauma have a complex pathogenesis. In some
cases the elevated IOP is transient, in others it can be controlled with topical/systemic medications alone but in the
more severe cases surgical intervention is often necessary.
References:
1. Girkin CA, McGwin GJR, Morris R, Kuhn F. Glaucoma
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9.4.9. Clinical forms of glaucomas: Glaucomas associated with other ocular and
systemic disorders: Glaucomas associated with elevated epicslerar venous
pressure
P347 CENTRAL CORNEAL THICKNESS IN PATIENTS
WITH STURGE-WEBER SYNDROME
A. Karim, S.M. Noman, S.S. Sugrim
Chittagong Eye Infirmary and Training complex,Chittagong,
Bangladesh, CHITTAGONG, Bangladesh
Purpose: To compare the mean central corneal thickness
(CCT) in patients with Sturge-Weber Syndrome (SWS) with
that of the corresponding eye of the age and sex-matched
control subjects.
Design: A hospital-based prospective case-control series.
Participants and controls: Ten cases (19 eyes) of SWS
and 10 controls (19 eyes) of normal age and sex-matched
control subjects.
Method: The mean values of ten consecutive pachymetry
measurements of patients with SWS and control subjects
were used for analysis. Statistical analysis was performed
using the student’s t-test.
Main outcome measure: A statistically significant mean difference between the cases and controls.
Results: All patients were of Bangladeshi origin (four male
and six female patients). The mean age was 25.8 ± 18 years
(Range: 3-50 years). Visual acuity of SWS patients ranged
from 6/6 to No Perception of Light. All cases had unilateral
occurrence of glaucoma and had a mean IOP of 30 ± 12.3
mmHg and in the fellow (unaffected) eye mean IOP was 14.1
± 2.13 mmHg. Mean CCT for SWS eyes was 566.47 ± 26.35
μm (Range: 522-622 μm) and for the control group was
533.05 ± 24.20 μm (Range: 485-570 μm). The mean difference of the CCT between cases and controls was statistically

significant being 33.68 ± 31.21 μm (95% CI: 18.64 - 48.73
μm) (p < 0.000). Mean CCT in only the glaucoma-affected
eye of the patients with SWS was 571.66 ± 28.35 μm.
Conclusion: Patients with SWS have significantly thicker
corneas in the glaucoma-affected and also fellow eye than
the age and sex-matched normal control subjects. The mean
difference between the two groups was approximately 34 μm.
The thicker cornea in the patients with SWS can have important implications for the diagnosis, treatment and follow-up
of these patients who develop secondary glaucoma.
Refererences:
1. Sturge WA. A case of partial epilepsy, apparently due to
a lesion of one of the vaso-motor centres of the brain. Transactions of the Clinical Society of London 1879; 12: 162-167.
2. Weber FP. A note on the association of extensive haemangiomatous naevus of the skin with cerebral (meningeal)
haemangioma, especially cases of facial vascular naevus
with contra-lateral hemiplegia. Proceedings of the Royal
Society of Medicine 1929; 22: 431.
3. Haslam R. Neurocutaneous syndromes. In: Nelson WE,
Behrman RE, Kliegman RM, Arvin AM (Eds.). Nelson Textbook of Pediatrics. 15th Ed. Philadelphia: W.B. Saunders
1996: pp. 1707-1709. 4. Allingham RR, Damji K, Freedman
S, et al. Shields’ Textbook of Glaucoma. 5th Ed. Philadelphia,
PA: Lippincott Williams & Wilkins 2005; pp. 364-365. 5.
Thomas-Sohl KA, Vaslow DF, Maria BL. Sturge-Weber syndrome: A review. Pediatr Neurol 2004; 30: 303-310. 6. Rothman R. Glaucoma and Sturge-Weber Syndrome. The
Sturge-Weber Foundation Web Page. http: //www.sturgeweber.org/AboutGlaucoma.aspx. 2007. 7. Sullivan TJ, Clarke
MP, Morin JD. The ocular manifestations of the Sturge-Weber
syndrome. J Pediatr Ophthalmol Strabismus 1992; 29:
349-356. 8. Weiss DI. Dual origin of glaucoma in encephalotrigeminal hemangiomatosis. Trans Ophthalmol Soc UK
1971; 93: 477. 9. Phelps CD. The pathogenesis of glaucoma
in Sturge-Weber Syndrome. Ophthalmology 1978; 85:
276-281. 10. Cibis GW, Tripathi RC, Tripathi BJ. Glaucoma
in Sturge-Weber Syndrome. Ophthalmology 1984; 91:
1061-1071.
P348 MEDICAL AND SURGICAL MANAGEMENT OF SECONDARY GLAUCOMA ASSOCIATED WITH STURGEWEBER SYNDROME IN JUVENILE CASES
U. Elgin, T. Simsek, A. Batman, F. Ozturk
Ulucanlar Eye Research Hospital, ANKARA, Turkey
Purpose: To report the efficacy and complications of the
medical and surgical treatment of secondary glaucoma in
juvenile cases with Sturge-Weber Syndrome (SWS).
Design: The medical records of the 11 consecutive patients
with SWS, who had been examined between 2002 and 2008,
were reviewed retrospectively.
Participants: Our study consists of 11 eyes of 6 male and 5
female cases with SWS.
Methods: Medical and surgical anti-glaucoma treatments
were performed for the cases.
Main outcome measure: Main outcomes measures are
post-treatment intraocular pressures (IOP) and postoperative
complications.
Results: The mean age of our cases was 11.2 ± 4.4 (range:
4 to 18 years) and the mean intraocular pressure (IOP) of 11
eyes was 32 ± 5.8 mmHg (24-42 mmHg) at the time of the
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diagnosis of glaucoma. Glaucoma was controlled under only
medical therapy in 3 eyes. But in eight eyes initial or recurrect
trabeculectomy with mitomycin C (MMC), in two eyes transscleral diod laser cyclophotocoagulation, in one eye Ahmed
valve implantation and in one eye Ex-Press miniature glaucoma device implantation were done in order to control the
IOP. Intraoperative choroidal effussion developed in two eyes
during trabeculectomy and resolved without surgical therapy.
Conclusion: Trabeculectomy with antifibrotic agents, drainage valve implantation, cyclodestructive procedures and
medical treatment are the choices for treatment of secondary
glaucoma in SWS.
References:
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Ocular findings in Sturge-Weber syndrome. Eur J Ophthalmol
2000; 10: 239-243. 5. Akabane N, Hamanaka T. Histopathological study of a case with glaucoma due to Sturge-Weber
syndrome. Jpn J Ophthalmol 2003; 47: 151-157.

secondary glaucoma, angle recession and posterior central
involoment due to blunt injury and glaucomatous visual field
loss noticed in 3 case (6.25%).
Conclusion: Among 48 cases with ocular injuries the mainly
male majority belongs to the age group < 40 yrs and most of
them were employed from other countries for construction
work. They were not aware of risk factors, susceptable to
ocular injuries. Due to cornea injuries, hyphema, iris and cilliary body injury, and secondary glaucoma, patients had
some visual loss. Proper oculofacial care education and
awarness of the risk of ocular injuries, pointing out the necessity of wearing a protective helmet which covers the oculofacial region can prevent and minimize incidence of ocular
injuries.
References:
1. Desai P, MacEwen CJ, Baines P, Minassian DC. Incidence
of cases of ocular trauma admitted to hospital and incidence
of blinding outcome. Br J Ophthalmol 1996; 80: 592-596. 2.
Canavan YM, O’Flaherty MJ, Archer DB, et al. A 10-year
survey of eye injuries in Northern Ireland 1967-76. Br J Ophthalmol 1980; 64: 618-625. 3. National Society to Prevent
Blindness. Fact sheet. New York: National Society to Prevent
Blindness, 1980. 4. British Journal of Ophthalmology 1980;
64: 618-625; doi:10.1136/bjo.64.8.618 Copyright © 1980 by
the BMJ Publishing Group Ltd.

9.4.11. Clinical forms of glaucomas: Glaucomas associated with other ocular and
systemic disorders: Glaucomas following intraocular surgery

9.4.11.2. Clinical forms of glaucomas:
Glaucomas associated with other ocular
and systemic disorders: Glaucomas following intraocular surgery: Glaucomas
in aphakia and pseudophakia

P349 SECONDARY GLAUCOMA IN INDUSTRIAL BLUNT
INJURIES AND ITS VISUAL OUTCOME
S. Pariyani, D.K. Nair, T. Mahmud
Al-ain Hospital, ALAIN, United Arab Emirates
Purpose: Blunt injuries while nailing is common in industrail
areas and frequency is often underestimated, but they can
be the cause of disabiling functional ocular sequeales. Development of secondary glaucoma and loss of vision noticed in
these workers. Through a prospective study to evaluate the
severity of eye injuries and investigate each case and to take
the preventive measures especially for oculo facial injuries.
Methods: The descriptive study was conducted at ophthalmology department of Al- Ain hospital from September 2006
to December 2008. All the patients presenting with a history
of nailing and hit by nail while hammering and followed by
ocular trauma were included, age, sex, presentation, associated injuries, ocular structures involved, treatment modalities
development of secondary glaucoma analyzed and these
patients were followed for 3, 6, 12, months after the injuries,
statistical data were analysed.
Result: In 48 patients, 42 cases were a direct hit of the nail
on the eyelid (87.50%) and in 6 cases (12.5%) patients were
hit by concrete and nail while breaking the concrete. Most
were male (97.91%) young adults, most associated injuries
were facial lacerations in 42 (87.5%), in 9 (18.75%) cases
orbital injuries were noticed. Peri-orbital, corneal, conjunctival
lacerations, hyphema, iris, cilliary body injuries and development of secondary glaucoma were main ocular manifestations. Visual loss noticed due to corneal injuries, hyphema,

P350 PSEUDOPHAKIC GLAUCOMA AFTER SMALL INCISION CATARACT SURGERY IN EYE CAMPS IN RURAL
INDIA
R. Jha, V. Sharma, P. Pandey
SuVi Eye Institute & Research Centre,, KOTA, India
Objective: Glaucoma after cataract surgery is common in
the eye camp setting. Important causes are: posterior capsular tear with vitreous loss, retained ophthalmic viscoelastic
devices (OVD) and retained lens matter in the capsular fornices and anterior chamber. The objective of this study was
to report incidence of glaucoma after cataract surgery in Eye
Camps in Rural India.
Design: Retrospective study of all pseudophakic glaucoma
patients who were operated in camps in rural India, presenting at our centre.
Participants: Clinical records of all cases of pseudophakic
glaucoma presenting at our centre from July 2007 to January
2009 were reviewed.
Method: We evaluated 22 cases (22 eyes) with high intraocular pressure (IOP) following cataract surgery performed in
eye camp setting in rural India. Postoperative IOP ranged
from 28 to 52 mmHg (Applanation tonometry). Of the 22
cases, 11 cases (11 eyes) may be caused by retained OVD,
which was evident as posterior capsule tear. Retained lens
matter and resultant inflammation, epithelial and fibrous down
growth, was the possible cause in the remaining 10 cases
(10 eyes).
Main outcome measure: To find out the possible cause of
glaucoma after small incision cataract surgery.
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Result: Four cases (4 eyes) underwent trabeculectomy with
mitomycin-C application, 2 eyes (2 cases) required removal
of lens matter from anterior chamber, the remaining 16 cases
(16 eyes) were controlled with anti-glaucoma medication (oral
azetazolamide, topical dorzolamde, timolol maleate).
Conclusion: A thorough anterior vitrectomy, combined with
removal of lens matter and OVD is necessary to avoid postoperative IOP spike in cataract surgery in the camp setting.
Staining of vitreous using triamcinolone acetonide may be
helpful to identify transparent vitreous band and to achieve
good anterior vitrectomy.
References:
1. Lane D, Motolko M, Yan DB, Ethier CR. Effect of Healon
and Viscoat on outflow facility in human cadaver eyes. J
Cataract Refract Surg 2000; 26: 277-281. 2. Slomovic AR,
Parrish RK 2nd. Acute elevations of intraocular pressure following Nd:YAG laser posterior capsulotomy. Ophthalmology
1985; 92: 973-976. 3. O’Brien PD, Ho SL, Fitzpatrick P,
Power W. Risk factors for a postoperative intraocular pressure spike after phacoemulsification. Can J Ophthalmol 2007;
42: 51-55. 4. Zohdy GA, Rogers ZA, Lukaris A, Sells M,
Roberts-Harry TJ. A comparison of the effectiveness of dorzolamide and acetazolamide in preventing post-operative
intraocular pressure rise following phacoemulsification surgery. J R Coll Surg Edinb 1998; 43: 344-346. 5. Oshika T,
Okamoto F, Kaji Y, Hiraoka T, Kiuchi T, Sato M, Kawana K.
Retention and removal of a new viscous dispersive ophthalmic viscosurgical device during cataract surgery in animal
eyes. Br J Ophthalmol 2006; 90: 485-487.

9.4.11.4. Clinical forms of glaucomas:
Glaucomas associated with other ocular
and systemic disorders: Glaucomas following intraocular surgery: Glaucomas
associated with corneal surgery
see also P126
P351 INCIDENCE OF RAISED INTRAOCULAR PRESSURE
FOLLOWING PENETRATING KERATOPLASTY
P. Varma, U. Srivatava, V. Bhaisare, S. Singh, P. Rawat,
T. Maheshwari, R. Bose
M.Y.H. Hospital Indore, M.P., India, INDORE, India
Objective: To study the incidence of raised intraocular pressure in patients undergoing penetrating keratoplasty.
Design: Prospective study.
Participants and control: Fifty consecutive cases of corneal
opacity of varied aetiology, with a mean follow-up period of
2 years.
Intervention: PK was done in 50 consecutive cases of corneal opacity of varied etiology.
Main outcome measures: A mean follow-up period of 2
years, to observe the incidence of raised IOP folowing penetrating keratoplasty and the various factors associate with
it.
Result: Following PK, 13 (26.0%) of the total sample developed elevated IOP. The mean time from PK to first IOP rise
was 4 weeks. Variables which were significantly associated
with IOP rise included: aphakia 4 (8.0%), psuedophakia 2
(4.0%), peripheral anterior synechiae 7 (14.0%), steroidinduced glaucoma 7 (14.0%). Only 7 (14.0%) patients
required surgical treatment for glaucoma.

Conclusion: Although psuedophakia and aphakia have been
associated with rise in IOP in eyes post PK, their significance
is low. But peripheral anterior synechiae and steroids are
major contributing factors.
References:
1. Foulks GN. Glaucoma associated with penetrating keratoplasty. Ophthalmology 1987; 94: 871-874. 2. Irvine AR, Kaufman HE. Intraocular pressure following penetrating
keratoplasty. Am J Ophthalmol 1969; 68: 835-844. 3. Kirkness CM, Moshegov C. Post keratoplasty glaucoma. Eye
1988; 2: 19-26. 4. Goldberg DB, Schanzlin DJ, Brown SI.
Incidence of increased intraocular pressure after keratolasty.
Am J Ophthalmol 1981; 92: 372-377. 5. Irvine AR. Kaufman
HE. Intraocular pressure following penetrating keratoplasty.
Am J Ophthalmol 1969; 68: 835-844.
P352 SURGICAL OUTCOMES OF DESCEMET’S STRIPPING ENDOTHELIAL KERATOPLASTY (DSEK) IN
PATIENTS WITH PRE-EXISTING GLAUCOMA SURGERY
R. Ayyala, S. Gorovoy
Tulane University, NEW ORLEANS, LA, USA
Purpose: To report the surgical outcomes of eyes with prior
glaucoma drainage devices (GDD) or trabeculectomy that
undergo DSAEK for corneal decompensation.
Methods: Retrospective, consecutive chart review of all
patients with prior filtering surgery undergoing DSAEK at two
surgical centers (Tulane University Hospital and Gorovoy MD
Eye Specialists) between July 2004 and November 2008 was
preformed. Patients undergoing combined glaucoma and
DSAEK surgery (13) were excluded.
Primary outcome measures included: Pre- and post-operative IOP measured at 1 week, 1 month, 2 months, 5 months,
and last follow-up after DSAEK; number of pre-operative
glaucoma medications; number of postoperative glaucoma
medications at last follow up; DSAEK outcome (success vs
detachment vs graft failure); and glaucoma filtering outcome
(success vs need for further surgical intervention.) Student’s
t-test3 was used to evaluate for statistically significant differences.
Results: Twenty five patients (21 with GDD and 4 with trabeculectomy) met our study inclusion criteria. Average final
post-operative follow up time for patients with GDDs was 15
months (range 1-37 months). Average final post-operative
follow up time for patients with trabeculectomy was 26 months
(range 5-48 months). There was no statistically significant
difference in pre-operative and post-operative IOP in patients
with prior GDD or trabeculectomy in the first 2 post-op months
in either group (p values = 0.31 vs 0.32). 14% (3/22) GDDs
failed (mean time to failure 4 months after DSAEK) vs 50%
(2/4) trabeculectomies failed (mean time to failure 5 months
after DSAEK) and required further surgical intervention. No
statistical difference was found in pre and post-operative
glaucoma medications. Twenty percent (5/25) of patients
experienced graft failure, while two patients (8%) had graft
dislocation that required re-bubbling of the graft one day postoperation.
Conclusions: DSAEK is associated with increased failure
of GDDs and trabeculectomies. DSAEK in the presence of
GDD is associated with higher incidence of graft dislocation
and graft failure. Further studies are required to confirm these
findings.
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9.4.15. Clinical forms of glaucomas:
Glaucomas associated with other ocular and systemic disorders: Glaucomas
in relation to systemic disease
see also P003, P059, P123, P357, P440
P353 STRAIGHT GAZE AND UPGAZE OCULAR PULSE
AMPLITUDE AND INTRAOCULAR PRESSURES IN
PATIENTS WITH THYROID EYE DISEASE AND GLAUCOMA
S. Moreker1, S. Kataria1, M. Moreker2
1
P.D. Hinduja National Hospital, MUMBAI, India, 2Bombay
Hospital, BOMBAY, India
Objective: Patients of thyroid eye disease usually develop
compressive optic neuropathy but some patients develop
glaucomatous field defects. Some patients have restrictions
of extraocular movements due to fibrosis of extraocular
muscles. The upgaze intraocular pressure is significantly
raised in such patients. Low ocular pulse amplitude has been
correlated with field defects and is reduced in patients of
low-tension glaucoma. But ocular pulse amplitude is increased
in thyroid eye disease.The study was conducted to investigate the role of differences in straight gaze and upgaze ocular pulse amplitude and intraocular pressure in patients with
thyroid eye disease and glaucoma.
Design: Observational study.
Participants: Patients with thyroid eye disease and glaucomatous field defects in one eye.
Controls: Patients with thyroid eye disease and no field
defects.
Method of testing: Dynamic contour tonometer was used
to measure the Ocular pulse amplitude and Intraocular pressure in both groups in straight gaze and upgaze as it is quite
reproducible.
Main outcome measures: Difference in intraocular pressure
in straight gaze and upgaze and difference in ocular pulse
amplitude in straight gaze and upgaze.
Results: Mean difference in intraocular pressure in two
gazes was 4.32 ± 1.34 mm in patients with glaucomatous
field defects and 2.25 ± 1.44 mm in patients without filed
defects, but mean difference in OPA in patients with glaucomatous defects was -1.2 ± 0.7 mm and -0.5 ± 0.3 mm in
patients without glaucomatous field defects
Conclusion: The upgaze pressure is significantly higher and
upgaze ocular pulse amplitude is significantly lower in
patients with thyroid eye disease and glaucoma. Thus during
sleep at night the intraocular pressure may be increasing and
ocular pulse pressure (measure of perfusion) may be reducing thus causing glaucoma. So all patients of thyroid eye
disease should get their intraocular pressures and ocular
pulse pressures tested in straight gaze and upgaze to identify
patients with eyes at risk of developing glaucoma and patients
with significant changes may be observed or prophylactically
treated with some drugs that can decrease the intraocular
pressures and increase the ocular pulse pressure.
References:
1. Schmidt KG, von Ruckmann A, Mittag TW. Ocular pulse
amplitude in ocular hypertension and open-angle glaucoma.
Ophthalmologica 1998; 212: 5-10. 2. Alimgil ML, Benian O,
Esgin H, Erda S. Ocular pulse amplitude in patients with
Graves’ disease: a preliminary study. Acta Ophthalmol Scand

1999; 77: 694-696. 3. Schwenn O, Troost R, Vogel A, Grus
F, Beck S, Pfeiffer N. Ocular pulse amplitude in patients with
open-angle glaucoma, normal tension glaucoma, and ocular
hypertension. Br J Ophthalmol 2002; 86: 981-984. 4. Vogel
A, Beck S, Schwenn O, Grus F, Krummenauer F, Pfeiffer
N.Reproducibility of measurement of ocular pulse amplitude
and intraocular pressure. Ophthalmologe 2001; 98: 944-949.
5. Schmidt KG, von Ruckmann A, Pillunat LE. Topical carbonic anhydrase inhibition increases ocular pulse amplitude
in high tension primary open-angle glaucoma. Br J Ophthalmol 1998; 82: 758-762.
P354 THE RELATIONSHIP BETWEEN DIABETES MELLITUS AND EXFOLIATION SYNDROME IN A UNITED
STATES VA POPULATION: A CASE-CONTROL STUDY
S.K. Wood1, B.A. Asefzadeh1, F.B. Barry1, A. Jiwani1, R. Lee2,
L. Pasquale3
1
Boston Veterans Administration Medical Center, JAMAICA
PLAIN, MA, USA, 2Bascom Palmer, MIAMI, FL, USA, 3Massachusetts Eye and Ear Infirmary, BOSTON, MA, USA
Objective: Exfoliation Syndrome (ES) has been suggested
as a risk factor for cardiovascular and cerebrovascular diseases, although its relationship with diabetes mellitus (DM)
remains unclear. Varying outcomes have come from a few
studies: from no association to, surprisingly, an inverse correlation. The purpose of our study was to clarify the relationship between DM and ES. For the first time in the analysis,
we accounted for glycosylated hemoglobin (HgA1c), body
mass index (BMI), and the potentially confounding effect of
lens status.
Design: Retrospective, case-control study.
Participants: The study participants were chosen from an
electronic database of outpatients seen for comprehensive,
dilated eye examinations between January 1, 2004 and
November 30, 2007 at the Boston Veterans Administration
Healthcare Systems hospitals. ES subjects with or without
glaucoma (n = 328) were compared to controls without any
type of glaucoma or signs of ES (n = 328).
Methods: All ES subjects were required to have documented
ES precipitates on the iris or lens capsule noted by two independent clinicians. Controls were matched based on age,
race, and gender. If any subject or control had history of
cataract surgery in either eye, documentation of a pre-operative slit lamp examination was required to determine their
ES status. BMI was collected on all subjects. Diabetes status
was based on chart documentation of diagnosis and/or use
of diabetes medicines. If the subject had DM, five HbA1c
results were collected.
Main outcome measure: A conditional logistic regression
was performed to assess the relationship between DM and
ES syndrome while adjusting for BMI and other factors. A
secondary analysis (two sample t-test) was performed to
compare the HbA1c of the two diabetic groups: those with
and those without ES.
Results: DM was present in 96 (29.2%) of the ES subjects
and 100 (30.5%) of the control subjects. There was no relationship between DM and ES syndrome (odds ratio 0.93; 95%
confidence interval, 0.67-1.32). Furthermore, HbA1c levels
were not significantly different between subjects with DM and
ES and those without ES (mean HbA1c in DM without ES =
6.8 ± 1.02, DM with ES = 6.97 ± 1.04, p = 0.25).
Conclusion: We found no relationship between the presence
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of DM and ES in this predominately male, Caucasian population with a high burden of DM. This contrasts with previous
studies which found an inverse correlation between the two
conditions. In our subjects with DM, we also found no statistical difference in HbA1c levels in those with ES compared
to those without ES. Our study methodology differs from previous studies in that we accounted for BMI, HbA1c, and lens
status in the data analysis.
References:
1. Schlötzer-Schrehardt U, Naumann, G. Ocular and Systemic Pseudoexfoliation Syndrome. AJO 2006; 141: 921-927.
2. Jonas JB, Gründler A. Prevalence of diabetes mellitus and
arterial hypertension in primary and secondary open-angle
glaucoma. Graefe’s Arch Clin Exp Ophthalmol 1998; 236:
202-206. 3. Psilas C, et al. Pseudoexfoliation syndrome and
diabetes mellitus. Acta Ophthalmol 1991; 69: 664-666. 4.
Brajkovic J, et al. Ocular Pseudoexfoliation Syndrome and
Internal Systemic Diseases. Acta Clin Croat 2007; 46:
S57-61. 5. Sollosy M. Incidence of the uveal pseudoexfoliation syndrome in patients with diabetes mellitus. Oftalmologia
2004; 48: S664-666. 6. Tarkkanen A, et al. Frequency of
systemic vascular diseases in patients with primary openangle glaucoma and exfoliation glaucoma. Acta Ophthalmol
2008; 86: 598-602.
P355 PREVALENCE OF NOCTURNAL OXYGEN DESATURATION AND SELF-REPORTED SLEEP-DISORDERED
BREATHING IN GLAUCOMA
T. Roberts
Royal North Shore Hospital, University of Sydney, SYDNEY,
Australia
Purpose: To evaluate the prevalence of nocturnal oxygen
desaturation and sleep-disordered breathing symptoms
within a glaucoma population.
Patients and Methods: One hundred and twelve subjects
(glaucoma = 52, control = 60) aged between 45 and 80 years
were recruited for the study. Clinical assessment included
overnight ambulatory pulse oximetry monitoring and administration of a self-reported sleep-disordered breathing questionnaire.
Results: There were no differences in age, sex, body mass
index, or prevalence of systemic hypertension between the
groups. The mean oxygen desaturation index of the glaucoma group (8.6) did not differ significantly from that of the
control group (9.6) (P = 0.715). The prevalence of moderate
to severe respiratory dysfunction (oxygen desaturation index
> 20) in the glaucoma group (17%) was similar to that in the
control group (12%) (P = 0.463). The severity of sleep-disordered breathing symptoms was similar between the groups
(P = 0.157).
Conclusions: No statistically significant association was
found between glaucoma and either nocturnal oxygen desaturation or sleep-disordered breathing. Although this study
cannot exclude the possibility of either impaired optic nerve
head autoregulation or hypoxic damage occurring secondary
to sleep apnea syndrome, the findings do not support the
routine use of pulse oximetry in the workup of individuals with
glaucoma.
References:
1. Roberts TV, Hodge C, Graham S, Burlutsky G, Mitchell P,
Prevalence of nocturnal oxygen desaturation and selfreported sleep-disordered breathing in glaucoma. J Glau-

coma 2009; (in press). 2. Mojon DS, Hess CW, Goldblum D,
Bohnke M, Korner F, Mathis J. Primary open-angle glaucoma
is associated with sleep apnea syndrome. Ophthalmologica
2000; 214: 115-118. 3. Onen SH, Mouriaux F, Berramdane
L, Dascotte JC, Kulik JF, Rouland JF. High prevalence of
sleep-disordered breathing in patients with primary openangle glaucoma. Acta Ophthalmol Scand 2000; 78: 638-641.
4. Marcus DM, Costarides AP, Gokhale P, Papastergiou G,
Miller JJ, Johnson MH, Chaudhary BA. Sleep disorders: a
risk factor for normal-tension glaucoma? J Glaucoma 2001;
10: 177-183. 5. Batisse JL, Vix J, Swalduz B, Chave N, Mage
F. Sleep-related breathing disorders and normal or hightension glaucoma: 35 patients with polysomnographic
records. J Fr Ophtalmol 2004; 27: 605-612. (In French.) 6.
Geyer O, Cohen N, Segev E, Rath EZ, Melamud L, Peled R,
Lavie P. The prevalence of glaucoma in patients with sleep
apnea syndrome: same as in the general population. Am J
Ophthalmol 2003; 136: 1093-1096. 7. Girkin CA, McGwin G,
Jr., McNeal SF, Owsley C. Is there an association between
pre-existing sleep apnoea and the development of glaucoma?
Br J Ophthalmol 2006; 90: 679-681. 8. Dhillon S, Shapiro
CM, Flanagan J. Sleep-disordered breathing and effects on
ocular health. Can J Ophthalmol 2007; 42: 238-243. 9.
McNab AA. The eye and sleep. Clin Experiment Ophthalmol
2005; 33: 117-125.
P356 THE PULSATILE OCULAR BLOOD FLOW (POBF)
IN THE POLISH SUBJECTS WITH THE SLEEP APNEA
SYNDROME (SAS)
M. Nowak1, P. Jurowski1, R. Gos1, M. Prost2, J. Smigielski1
1
Medical University of Lodz, LODZ, Poland, 2Military Institute
of Aviation Medicine, WARSAW, Poland
Purpose: The aim of the study was to determine the correlation between pulsatile ocular blood flow (POBF) and other
ophthalmic findings with sleep apnea syndrome (SAS).
Material and Methods: Patients were recruited from those,
who underwent polysomnography in the ‘Sleep Unit’ of the
Physiology Department. Sleep apnea syndrome was diagnosed if the apnea-hypopnea index (AHI) was > 5. A total of
26 Caucasian patients, 17 with SAS age and gender matched
to 9 controls were included into the study. Comprehensive
ophthalmic examination included the pulsatile ocular blood
flow (POBF) measurements, disc analysis with HRT II and
computerized perimetry as well as the best visual acuity, a
slit lamp and indirect ophthalmoscope evaluation of anterior
and posterior segments and applanation tonometry. A complete medical history was taken for each patient.
Results: The observed prevalence of glaucoma in SAS
patients was 11.76 % (2 of 17). The study revealed that the
differences of mean POBF between the SAS patients and
the control group were not statistically significant neither in
the right nor in the left eye: U- test p > 0.05. No correlations
were found between sleep apnea syndrome and mean IOP,
mean RNFL thickness and visual field mean defect (MD).
The apnea-hypopnea index (AHI) was significantly associated with body-mass index (BMI). However there was no
correlation between AHI and cardiovascular diseases nor
with diabetes mellitus.
Conclusions: We did not find the correlation between the
pulsatile ocular blood flow and the sleep apnea syndrome.
Although some previous studies showed the association
between IOP, MD, RNFL thickness and the sleep apnea syn-
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drome, our study did not confirm that. However, the prevalence of glaucoma among SAS patients in Poland was higher
than expected in a regular Caucasian population.
P357 RETINAL NERVE FIBRE LAYER MEASUREMENTS
IN PATIENTS WITH OBSTRUCTIVE SLEEP APNEA SYNDROME
O. Geyer, T. Arev-Fishelson, O. Sagiv, E. Segev
Carmel Medical Center, HAIFA, Israel
Purpose: To study retinal nerve fiber layer (RNFL) thickness
in patients with obstructive sleep apnea syndrome (OSAS).
Design: Observational cohort study.
Participants: One hundred and twenty patients with OSAS
were analyzed for RNFL thickness and compared with an
age-matched control group of 104 subjects.
Methods: Patients with OSAS underwent sleep studies to
determined the respiratory disturbance index (RDI) during
night sleep and were classified as having moderate (RDI,
20-39), and severe (RDI > 40). The RNFL thickness was
assessed by optical coherence tomography (Stratus OCT)
using the fast RNFL thickness (3.4) scan acquisition protocol.
Main outcome measure: RNFL thickness and RDI were
evaluated.
Results: Compared with the control group, eyes with OSAS
showed a thinner RNFL in the 360 degrees average measurement (101.52 ± 11.3 μ, 101.38 ± 11.3 μ for control right
eye and left eye respectively, and 97.86 ± 12.03 μ, 96.5 ±
12.13 μ for OSAS in the right eye and left eye respectively,
p = 0.02) and in the superior (p = 0.034), inferior (p = 0.03)
quadrants in the right eye and superior ( p = 0.03), quadrant
in the left eye. There are no correlations between the RDI
and RNFL measurements on the SAS eyes.
Conclusions: RNFL thickness was not correlated with the
severity of OSAS however the thickness of RNFL was
reduced in patients with OSAS compared to controls by less
than 5 μ (5%). The clinical significance of this change needs
to be determined.
References:
1. Marcus DM, et al. Sleep disorders: a risk factor for normal
tension glaucoma? J Glaucoma 2001; 10: 177-183. 2. Mojon
DS, et al. Primary open angle glaucoma is associated with
sleep apnea syndrome. Ophthalmologica 2000; 214: 115-118.
3. Geyer O, et al. The prevalence of glaucoma in patients
with sleep apnea syndrome: same as in the general population. Am J Ophthalmol 2003; 136: 1093-1096. 4. Abdal H, et
al. The eye in sleep apnea syndrome. Sleep Medicine 2006;
7: 107-115. 5. Kargi SH, et al. Retinal nerve fiber layer measurements are reduced in patients with obstructive sleep
apnoea syndrome. Eye 2005; 19: 575-579.
P358 GLAUCOMA AND SYSTEMIC DISEASES
S. Salim1, M.B. Shields2
1
University of Tennessee, MEMPHIS, USA, 2Yale Eye Center, NEW HAVEN, USA
Purpose: To investigate common systemic diseases and
systemic medications in patients with primary open-angle
glaucoma, and study important drug interactions between
glaucoma medications and systemic medications.
Methods: One hundred eighty patients with primary openangle glaucoma were prospectively studied. Detailed history

was obtained, including the presence of concurrent systemic
diseases and the use of glaucoma and systemic medications.
Results: The five most common systemic diseases in this
cohort of patients included hypertension, hypercholesterolemia, diabetes, cardiac disease, and thyroid disease. The
five most common classes of systemic medications were
antihypertensives, anti-hyperlipidemic agents, anti-platelets/
anticoagulants, hypoglycemic agents, and psychiatric agents.
A list of twenty most commonly prescribed systemic medications was compiled and studied to determine any adverse or
beneficial effect of these medications on glaucoma management.
Conclusions: Medical management of glaucoma in elderly
patients is challenging due to coexisting systemic diseases
and additional medications which are used to treat these
conditions. Knowledge of the concomitant systemic diseases
and their treatments is critical to the safe management of our
glaucoma patients.
References:
1. Gottfredsdottir MS, Allingham R, Shields MB. Physicians
guide to interactions between glaucoma and systemic medications. Journal of Glaucoma 1997; 6: 377-383. 2. Gerber
SL, Cantor LB, et al. Systemic drug interactions with topical
glaucoma medications. Survey of Ophthalmology 1990; 35:
205-218. 3. Pache M, Flammer J. A sick eye in a sick body?
Systemic findings in patients with primary open-angle glaucoma. Survey of Ophthalmology 2006; 51: 179-212. 4. Wong
T, Mitchell P. The eye in hypertension.Lancet 2007; 369:
425-435. 5. McGwin G, McNeal S, et al. Statins and other
cholesterol-lowering medications and the presence of glaucoma. Arch Ophthalmol 2004; 122: 822-826. 6. Girkin CA,
McGwin G, et al. Hypothyroidism and the development of
open-angle glaucoma in a male population. Opthalmology
2004; 111: 1649-1652. 7. Ellis JD, Evans JM, et al. Glaucoma
incidence in an unselected cohort of diabetic patients: Is diabetes mellitus a risk factor for glaucoma? BJO 2000; 84:
1218-1224. 8. Duch S, Duch C, et al. Changes in depressive
status associated with topical beta-blockers. Int Ophthalmol
1992; 16: 331-335.

9.4.20. Clinical forms of glaucomas: Glaucomas associated with other ocular and
systemic disorders: Other
P359 CHARACTERISTIC ASSOCIATED ORGAN PATHOLOGY IN PATIENTS WITH OPEN-ANGLE GLAUCOMA,
PROVIDED SOCIAL AND MEDICAL CARE IN THE PSYCHONEUROLOGICAL NURSING HOME
A. Kuroyedov1, V. Antonov2, G.S. Absalyamova2, A.S. Alexandrov1, Sh.Z. Saderetdinova2, E.M. Firsova1
1
Mandryka 2nd Central Clinical Hospital, MOSCOW, Russian
Federation, 2Psychoneurological Nursing Home, MOSCOW,
Russian Federation
Purpose: To optimize medical therapy we conducted a
research on accompanying diseases in 30 patients with primary open-angle glaucoma (POAG). Social and medical aid
was provided by a psychoneurological nursing home
(PNH).
Methods: Prevalence of a glaucoma in PNH patients > 40
years was 6,8%, in patients > 70 years: 9%. The mean age
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of patients was 68.4 ± 11.2 years. Of the patients surveyed,
4 were men (13%) and 26 women (87%).
Results: All patients were mentally disabled and divided into
2 groups. Distribution of patients depending on a glaucoma
stage was as follows: the suspicion on a glaucoma was
defined at 5 people (17%), POAG I stage - was not marked,
II stage - at 10 people (33%), III - IV stages - at 14 people
(47%), a secondary glaucoma - at 1 people (3%). At 100%
of the surveyed persons accompanying mental diseases
were marked. The schizophrenia was at 13 people (43%),
organic defeats of a brain - at 8 (27%), vascular - at 5 (17%),
a chronic alcoholism - at 3 (10%), oligophrenia - 1 (3%).
Accompanying organ the pathology was revealed at 29 people (97%). Most often there were diseases of cardiovascular
system - 24 people (80%), discirculation encephalopathy - 17
(57%), diseases of digestive system - 13 (43%), a chronic
bronchobstructive disease - 12 (40%), skin illnesses - 8
(27%). Among diseases of cardiovascular system in 67% it
was defined ischemic disease of the heart (1 case - an infarction), in 17 cases (57%) - arterial hypertension (16 cases - II
deg., 1 case - III deg). To all patients at inspection measurement IOP by the Maklakov tonometers (79 measurements)
was lead. Pays attention that indemnification IOP (< 27
mmHg) was observed only in 34 cases (43%), increased IOP
(27 mmHg and more) were observed in 57%. In 37 cases
(47%) the differences between indicators IOP of the right and
left eye 4 more mmHg was observed. At the comparative
analysis of the received data with indicators of patients with
a glaucoma of the district clinic, not having mental diseases,
it has been established that was not observed distinctions on
age of patients (68,4 ± 11,2 and 69,8 ± 11,0 years accordingly). However at patients PNH met advanced and late
stages of a glaucoma is more often (47% and 19% accordingly, p <0,01), at more frequent presence accompanying
organ pathologies (97% and 74% accordingly, p < 0,01).
Conclusion: 1. High prevalence OAG at PNH patients is
marked is more senior 40 years (in 4,5-6,8 times above, than
on the average across Russia); 2. PNH patients had a glaucoma in advanced and a terminal stage (47 %) is more
often.

10. DIFFERENTIAL DIAGNOSIS
E.G. ANTERIOR AND POSTERIOR
ISCHEMIC OPTIC NEUROPATHY
P360 ENDOTHELIAL DYSFUNCTION AND OXIDATIVE
STRESS IN PATIENTS SUFFERING FROM ALZHEIMER
DISEASE (AD) OR GLAUCOMA: TWO NEURODEGENERATIVE DISEASES WITH COMMON VASCULAR RISK
FACTORS? A PILOT STUDY
A. Benavente Perez1, D. Gherghel1, S. Patel1, L. Qin1, R.
Heitmar1, P. Bentham2
1
Vascular Research Lab, Ophthalmic Research Group, BIRMINGHAM, UK, 2Working Age Dementia Group, Bimingham
and Solihull Mental Health Trust, BIRMINGHAM, UK
Objective: Although primary open-angle glaucoma (POAG),
is associated more closely with elevated intraocular pressure
(IOP), other risk factors already implicated in the aetiology
of this disease include systemic and ocular vascular dys-

regulation, systemic blood pressure (BP) alterations, endothelial dysfunction and oxidative stress. Most of these factors
are also believed to contribute to the pathogenesis of
Alzheimer’s disease (AD). In addition, glaucomatous optic
neuropathy (GON) progresses more severely in patients suffering from AD when compared to glaucoma patients without
dementia. Moreover, the defective cerebral perfusion demonstrated by some glaucoma patients is similar to that
encountered in AD and the incidence of glaucoma among
patients suffering from AD could be as high as 24%. The
objective of the present study was to examine: 1) retinal vascular reactivity (as a measure for local ocular endothelial
function) in patients suffering from either AD or glaucoma as
compared to normal controls; and to determine 2) whether
in patients suffering from AD or glaucoma local and/or systemic alterations of the increased oxidative stress could contribute to the observed vascular dysfunction.
Design: Case-controlled study.
Participants: Twenty-six participants were included in the
study as following: 15 healthy controls, 6 patients with AD
and 5 patients with glaucoma. None of the participants
included in the study were on medication or supplements
known to affect endothelial function. Glaucoma patients and
controls were screened for cognitive deficits using the ACE-R
and only included if they score more than 88. AD patients
and healthy controls were included only if their ocular examination did not exhibit any signs of glaucoma
Methods: The retinal vascular reactivity was assessed by
using the retinal vessel analyser (RVA, IMEDOS GmbH) during baseline and after stimulation with flickering light in three
separate steps (F1, F2 and F3). The mean arterial pressure
(MAP), intra-ocular pressure (IOP) and body mass index
(BMI) were also recorded. All subjects were subjected to a
blood analysis to detect the level of circulating glutathione in
its reduced (GSH) and oxidized (GSSG) forms.
Results: There were no significant differences in MAP, IOP
and BMI between the three groups. The time to reach the
maximum vessel diameter during the last flicker (F3) was
similar in glaucoma and AD patients (29.40 ± 11.54 and 25.00
± 13.31 secs respectively, p > 0.05) and statistically significant higher than the values measures observed in the healthy
control group (15.06 ± 8.64 secs, p = 0.031 controls vs glaucoma; p = 0.04 controls vs AD). POAG and AD patients
exhibited similar GSH values (POAG 11.50 ± 6.34 and 11.60
± 6.93 respectively, p > 0.05) that appear lower than those
in the healthy controls (17.44 ± 6.96), however they analysis
did not reach statistically significance (p > 0.05).
Conclusions: The results suggest a delayed response to
the third and last flicker which appears to be similar in both
patients with glaucoma and AD compared to healthy controls.
Additionally, there seems to be a trend towards reduced systemic levels of GSH in both glaucoma and AD patients compared to healthy controls that did not reach significance due
to low numbers. We hypothesise that such deferred response
may be an indication of an endothelial dysfunction shared by
both patients with glaucoma and AD, which in turn may represent the ocular manifestation of a compromised systemic
oxidative mechanism.
References:
1. Sugiyama T, Moriya S, Oku H, et al. Association of
endothelin-1 with normal tension glaucoma: clinical and fundamental studies. Surv Ophthalmol 1995; 39: S49-56. 2.
Gherghel D, Griffiths HR, Hilton EJ, et al. Systemic reduction

228

book_Abstracts.indb 228

12-6-2009 16:17:59

in glutathione levels occurs in patients with primary openangle glaucoma. Invest Ophthalmol Vis Sci 2005; 46:
877-883. 3. Gherghel D, Orgül S, Gugleta K, et al. Retrobulbar blood flow in glaucoma patients with nocturnal overdipping in systemic blood pressure. Am J Ophthalmol 2001;
132: 641-647. 4. Isingrini E, Desmidt T, Belzung C, Camus
V. Endothelial dysfunction: A potential therapeutic target for
geriatric depression and brain amyloid deposition in Alzheimer’s disease? Curr Opin Investig Drug 2009; 10: 46-55. 5.
Zuliani G, Cavalieri M, Galvani M, et al. Markers of endothelial dysfunction in older subjects with late onset Alzheimer’s
disease or vascular dementia. J Neurol Sci 2008; 15:
164-170.

11.1 Medical treatment: General management, indication
see also P054, P570
P361 EFFECTS OF NUMBER OF INTRAOCULAR PRESSURE MEASUREMENTS ON THE CORRELATION OF
RESPONSE TO GLAUCOMA MEDICATION BETWEEN
FELLOW EYES
Y. Wakabayashi, T. Higashide, M. Sakurai, Y. Gao, K. Sugiyama
Kanazawa University Graduate School of Medical Science,
KANAZAWA, Japan
Purpose: To examine the effects of number of intraocular
pressure (IOP) measurements on the correlation of response
to glaucoma medication between fellow eyes.
Design: Observational case series.
Participants: Seventeen patients with primary open-angle
glaucoma.
Methods: Topical latanoprost was applied to the first eye
(one-eye trial) and then to both eyes (bilateral treatment).
IOP measurements were performed by Goldmann applanation tonometry twice on different days for each of three occasions; at baseline and before and after bilateral treatment.
IOP decrease in the first and the second eyes was calculated
according to the following formula. Formula 1, IOP decrease
(ΔIOP1) = Tpre -Tpost (mmHg); Formula 2, IOP decrease
(ΔIOP2) = (Tpre - Tpost) - (Cpre - Cpost) (mmHg), where T
and C were IOP of the treated and contralateral eyes, respectively. Pre and post represent IOP measurements performed
before and after treatments. IOP data in one-eye trial and
bilateral treatment were used for the evaluation of IOP
decrease in the first and the second eye, respectively. IOP
data closer to the treatment period were adopted when using
single IOP measurement, while the mean of IOP data was
calculated when using two IOP measurements. The correlation of IOP decrease between fellow eyes was analyzed by
linear regression analysis using the Pearson correlation coefficient, r.
Results: No significant correlations of ΔIOP1 between fellow
eyes were found regardless the number of IOP measurements (r2 = 0.026-0.198, p = 0.073-0.54). ΔIOP2 was significantly correlated between fellow eyes using two
post-treatment IOP (r2 = 0.449, p = 0.003 with single pretreatment IOP; r2 = 0.601, p < 0.001 with two pre-treatment
IOP), but not with single post-treatment IOP (r2 = 0.165, p =
0.11 with single pre-treatment IOP; r2 = 0.174, p = 0.096 with
two pre-treatment IOP).

Conclusions: Subtraction of fellow-eye IOP fluctuation and
using multiple post-treatment IOP measurements may
improve the prediction of fellow-eye response to glaucoma
medication in one-eye trial.
References:
1. Realini T, Fechtner RD, Atreides SP, et al. The uniocular
drug trial and second-eye response to glaucoma medications. Ophthalmology 2004; 111: 421-426. 2. Realini T, Vickers WR. Symmetry of fellow-eye intraocular pressure
responses to topical glaucoma medications. Ophthalmology
2005; 112: 599-602. 3. Takahashi M, Higashide T, Sakurai
M, Sugiyama K. Discrepancy of the intraocular pressure
response between fellow eyes in one-eye trials versus bilateral treatment: verification with normal subjects. J Glaucoma
2008; 17: 169-174. 4. Dayanir V, Cakmak H, Berkit I. The
one-eye trial and fellow eye response to prostaglandin analogues. Clin Experimental Ophthalmol 2008; 36: 136-141. 5.
Chaudhary O, Adelman RA, Shields MB. Predicting response
to glaucoma therapy in one eye based on response in the
fellow eye: the monocular trial. Arch Ophthalmol 2008; 126:
1216-1220.
P362 FIXED COMBINATION THERAPY AND TREATMENT
SCHEMES AMONG THE VARIOUS GLAUCOMA DIAGNOSES. A MULTICENTRIC, CROSS-SECTIONAL GLAUCOMA STUDY IN BUENOS AIRES, ARGENTINA
J.F. Casiraghi1, A. Peyret2, P. Hernández3, D. Grigera4
1
Hospital de Clínicas José de San Martín, BUENOS AIRES,
Argentina, 2Hospital Durand, BUENOS AIRES, Argentina,
3
Hospital Oftalmológico Lagleyze, BUENOS AIRES, Argentina, 4Hospital Oftalmológico Santa Lucía, BUENOS AIRES,
Argentina
Purpose: To assess the number and type of antiglaucomatous medications applied and the rate of use of these medications in the whole population and in each glaucoma
diagnosis in outpatients from 4 urban hospitals in Buenos
Aires, Argentina.
Design: Multicentric, prospective, non-comparative.
Participants: Seven hundred forty-one consecutive patients
under glaucoma care in 4 hospitals in Buenos Aires during
September/October 2007.
Methods: Patients underwent an interview and complete
glaucoma examination. Data on diagnoses and on medical
antiglaucomatous schemes useful for this report were processed.
Main outcome measures: Rate of use of glaucoma medications by diagnosis, number of medications per patient.
Results: One hundred and eighty four patients (24.83%)
were untreated at the time of the examination; all of them
were either glaucoma suspects or undergoing initial study.
Two hundred and seventy two (36.71%) were using only one
medication, 285 (38.46%) two or more medications, and of
these 43 (5.80%) were under three or more medications.
Prostaglandin analogues (PGA) were the most frequently
used group in all patients: 303 (40.89%), second place was
for fixed combinations with timolol plus a non-PGA: 282
(38.06%), betablockers came thereafter: 137 (18,49%) followed by topic CAIs 41 (6.61%), alpha agonists 38 (5.13%),
acetazolamide 28 (3.78%), and pilocarpine 19 (2.56%). The
least used treatment was fixed combinations with timolol plus
a PGA: 17 (2.29%). As for specific glaucoma diagnoses,
PCAG had the highest rate of use of PGAs (56.58%) and
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also the highest rate of use of topic CAIs (10.53%) and the
lowest of betablockers (14.47%) and pilocarpine: 2 (0.65%).
POAG had the lowest rate of use of pilocarpine 2 (0.65%)
and of alpha agonists: 11 (3.55%). Pseudoexfoliation glaucoma had the highest rate of use of fixed combinations with
timolol plus a non-PG: 56 (46.28%), the highest rate of fixed
combinations with a PGA: 5 (4.13%) and the lowest of topic
CAIs: 8 (6.61%).
Conclusions: a) Approximately forty percent of the patients
had fixed combination therapy in their regime; b) more than
one third were on monotherapy and scarcely less than six
percent used more than three medications; c) the single most
used medication type were PGAs and the least used were
fixed combinations with timolol plus a PGA; d) PCAG had the
highest rate of use of PGAs and pseudoexfoliation-associated glaucoma had the highest rate of use of fixed combinations.
References:
1. Stein JD, Ayyagari P, Sloan FA, Lee PP. Rates of glaucoma medication utilization among persons with primary
open-angle glaucoma, 1992 to 2002. Ophthalmology 2008;
115: 1315-1319. 2. Stein JD, Sloan FA, Lee PP. Rates of
glaucoma medication utilization among older adults with suspected glaucoma, 1992 to 2002. Am J Ophthalmol 2007; 143:
870-872. 3. Friedman DS, Nordstrom B, Mozaffari E, Quigley
HA. Variations in treatment among adult-onset open-angle
glaucoma patients. Ophthalmology 2005; 112: 1494-1499.
4. Shingleton BJ, Crandall A, Johnstone M, Robin A, Brown
R. Medical treatment patterns of ASCRS members for primary open-angle glaucoma –1998 survey. J Cataract Refract
Surg 1999; 25: 118-127. 5. Vorwerk C, Thelen U, Buchholz
P, Kimmich F. Treatment of glaucoma patients with insufficient intraocular pressure control: a survey of German ophthalmologists in private practice. Curr Med Res Opin 2008;
24: 1295-1301.
P363 FIXED COMBINATIONS IN CLINICAL PRACTICE
FOR POSTER
A. Zafar
King Edward VII Hospital, WINDSOR, UK
Purpose: To study the effect of the Bimatoprost & Timolol fixed
combination on intraocular pressure in glaucoma patients.
Design: Data was collected over a period of year 2008.
Intraocular pressure was checked and recorded from 102
patients and then rechecked and recorded 2 and 6 months
after switching their anti glaucoma treatment to Bimatoprost &
Timolol fixed combination.
Participants: Patients with primary open-angle glaucoma who
were medically treated and were taking one or two individual
medications or on combination treatment or were finding it
difficult to manage two separate bottles or failure to achieve
target intraocular pressure or tachyphylaxis from existing treatment or had visual field deterioration or had optic disc haemorrhage were included. Patients who had laser treatment (ALT,
SLT) or surgical procedures, and patients in whom beta blockers were contraindicated and patients with known preservative
allergy were excluded. Two out of 102 patients discontinued
treatment due to side effects.
Methods: Intraocular pressure was recorded by Goldmann
tonometer by same person on all patients.
Results: All patients (102/102) showed a decrease in intraocular pressure when switched to Bimatoprost & Timolol com-

bination therapy. The mean intraocular pressure before
switch over was 18.9 mmHg (range 15-27 mmHg). Intraocular pressure decreased an average of 4.0 mmHg mean value
of 14.7 mmHg (range 10-17 mmHg) from their existing level
at first fllow up in 2 months, and mean value of 13.9 mmHg
(range10-18 mmHg).
Conclusions: This combination has been shown to be effective in randomised controlled trials. It offers good amount of
reduction in intraocular pressure which has been shown to be
essential in managing glaucoma. Future plan: Data recording
is continuing and we will follow up the sustainability of intraocular pressure lowering effect of this combination, also, we will
study the effect of lowered intraocular pressure on the disease
progression and visual field deterioration.
References:
1. Hommer A; Ganfort Investigators Group I. A double-masked,
randomized, parallel comparison of a fixed combination of
bimatoprost 0.03%/timolol 0.5% with non-fixed combination
use in patients with glaucoma or ocular hypertension. Eur J
Ophthalmol 2007; 17: 685-686; author reply 686-687. 2. Brandt
JD, Cantor LB, Katz LJ, Batoosingh AL, Chou C, Bossowska
I; Ganfort Investigators Group II. Bimatoprost/timolol fixed
combination: a 3-month double- masked, randomized parallel
comparison to its individual components in patients with glaucoma or ocular hypertension. Davis/Sacramento: University of
California. jdbrandt@ucdavis.edu. 3. Collaborative NormalTension Glaucoma Study Group. Comparison of glaucomatous
progression between untreated patients with normal-tension
glaucoma and patients with therapeutically reduced intraocular pressures. Am J Ophthalmol 1998; 126: 487-497. 4. Early
Manifest Glaucoma Trial Group. Factors for glaucoma progression and the effect of treatment: the early manifest glaucoma
trial. Arch Ophthalmol 2003; 121: 48-56. 5. Lichter P, Musch
D, Gillespie B, et al. Collaborative initial treatment glaucoma
study CITGS: Ophthalmology 2001; 108: 1943-1953. 6. The
AGIS Investigators. Am J Ophthalmology 2000; 130: 429-440.
7. European glaucoma society. Terminology and Guidelines
for Glaucoma 3rd Edition 2008.
P364 PATIENT SATISFACTION WITH TOPICAL MEDICATIONS: THE NEW ZEALAND GLAUCOMA EYE DROP
SURVEY
N.M. Kerr, S.S.L. Chew, H.V. Danesh-Meyer
University of Auckland, AUCKLAND, New Zealand
Purpose: Compliance is a major issue in glaucoma management. The reasons for non-compliance with topical ocular
hypotensive medication are complex and multifactorial. An
important area which has not been investigated thoroughly
is patients’ satisfaction with eye drops as a method of medication delivery. The purpose of this study was to assess
patients’ self-reported satisfaction with topical medications
used in the treatment of glaucoma and ocular hypertension.
Design: Postal survey.
Participants: Five thousand one hundred patients with glaucoma or ocular hypertension registered with Glaucoma New
Zealand.
Main outcome measure: Demographics; medications; frequency, method, and ease of administration; need for assistance; side effects; impact on quality of life; and overall
satisfaction.
Results: Fifty-one percent of questionnaires were returned
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(n = 2,602). The mean age of respondents was 72.1 ± 10.8
(SD) years. The majority were New Zealand European (94%)
and 58% were female. Approximately 14% required assistance to put in eye drops. The majority of patients who selfadministered found eye drops ‘easy’ or ‘very easy’ to use.
However, 29% would prefer a tablet if available. Side effects
are frequent, although in the majority these symptoms are
only ‘a little’ or ‘slightly’ bothersome. Overall, the majority of
patients are ‘satisfied’ or ‘very satisfied’ with eye drops.
Conclusion: Fourteen percent of patients with glaucoma or
ocular hypertension rely on somebody else to administer their
eye drops and 29% would prefer to take a tablet. Side effects
are present in 80% of patients however the majority of
patients are ‘satisfied’ or ‘very satisfied’ with eye drops as a
method of medication delivery.
References:
1. Atkinson M, Stewart W, Fain J, et al. A new measure of
patient satisfaction with ocular hypotensive medications: The
Treatment Satisfaction Survey for Intraocular Pressure (TSSIOP). Health and Quality of Life Outcomes. 2003; 1: 67. 2.
Day DG, Sharpe ED, Atkinson MJ, Stewart JA, Stewart WC.
The clinical validity of the treatment satisfaction survey for
intraocular pressure in ocular hypertensive and glaucoma
patients. Eye 2006; 20: 583-590. 3. Janz NK, Wren PA, Lichter PR, Musch DC, Gillespie BW, Guire KE. Quality of life in
newly diagnosed glaucoma patients : The Collaborative Initial
Glaucoma Treatment Study. Ophthalmology 2001; 108:
887-897. 4. Nelson PP, Aspinall PP, Papasouliotis OP, Worton BP, O’Brien CMDFF. Quality of Life in Glaucoma and Its
Relationship with Visual Function. Journal of Glaucoma 2003;
12: 139-150. 5. Tripop S, Pratheepawanit N, Asawaphureekorn S, Anutangkoon W, Inthayung S. Health related quality of life instruments for glaucoma: A comprehensive
review.

11.3.2. Medical treatment: Adrnergic
drugs: Thymoxamine, dapiprazole
P365 TOLERABILITY AND EFFICACY OF PRESERVATIVE-FREE DORZOLAMIDE-TIMOLOL (PRESERVATIVEFREE COSOPT®) IN PATIENTS WITH OPEN-ANGLE
GLAUCOMA OR OCULAR HYPERTENSION
C. Hutnik1, D. Neima2, F. Ibrahim2, R. Scott2, D. Haine3, J.
Sampalis3, N. Bastien4, S. Foucart4
1
St. Joseph’s Health Care London, LONDON, Canada, 2NEW
WESTMINSTER, Canada, 3JSS Medical Research, WESTMOUNT, Canada, 4Merck Frosst Canada, KIRKLAND, Canada
Background: The present goal in glaucoma therapy and
prevention is to slow the rate of retinal ganglion cell loss by
reducing intra-ocular pressure (IOP). An effective treatment
has to minimize side effects in order to achieve optimal
patient compliance. Several currently available topical medications contain preservatives. These medications and/or
their preservatives have been associated with a variety of
ocular surface disorders. Removal of the preservatives may
represent a useful strategy for treating patients with co-existent glaucoma and a history of dry eye or other ocular surface
diseases. Validated questionnaires, such as the GSS-SYMP6
scale, may be a useful tool to demonstrate the tolerability of
topical ophthalmic medications.

Aim: The primary outcome was to evaluate the changes in
the GSS-SYMP6 score in newly diagnosed and untreated
open-angle or ocular hypertension patients treated with
preservative-free (PF) dorzolamide-timolol for an 8-week
period. The secondary outcomes included the effectiveness
of PF dorzolamide-timolol on IOP and physician and patient’s
satisfaction with the treatment.
Methods: This was a Canadian open-label, 8-week, multicenter study in patients with newly diagnosed and untreated
OAG or ocular hypertension. Eligible patients had to have an
IOP of > 27 mmHg. Based upon entry GSS-SYMP6 score,
these patients had to have symptoms consistent with ocular
surface disease at study entry or for whom the use of a PF
formulation was otherwise advisable as determined by the
investigator. Statistical differences were assessed using Student’s t-test and a statistical significance set at 5% (two-tailed
test).
Results: A total of 183 patients were enrolled in the study of
which 178 were eligible for data analysis. The mean (SD)
age was 65.6 (12.1) years old, 48.9% were male. There were
91 patients diagnosed with open-angle glaucoma for their
worse eye, 61 with ocular hypertension, and 23 with both.
There were 124 patients with either glaucoma or ocular
hypertension in both eyes. There was no significant change
in the mean (SD) GSS-SYMP6 score. The values at baseline,
week 4 and week 8 were 73.5 (21.9), 74.6 (19.3), and 75.9
(20.7) respectively. Treatment with PF dorzolamide-timolol
resulted in a significant decrease in IOP, from 29.6 mmHg
(4.2) at baseline to 18.1 (3.9) at week 8 (P < 0.001). The
mean percent change in IOP was -38% (14.7) (P < 0.001).
The physician and patient’s global satisfaction score as
evaluated by a 5-point Likert scale showed that they were
either very satisfied or satisfied in a proportion of 91.2 % and
84.7 % respectively. Eight patients (4.5%) discontinued the
study. Three serious adverse events were reported by 3
(1.7%) patients. Two of them (one cardiac disorder and one
gastro-intestinal disorder) were considered definitely related
to treatment as per the investigator’s assessment.
Conclusion: The data obtained with the GSS-SYMP6 score
suggest that initiation of treatment with PF dorzolamidetimolol was not associated with a worsening of ocular surface
disease symptoms over an 8-week period. This was accompanied by a significant decrease in IOP and a high level of
satisfaction by both the treating physician and the patient.
References:
1. Damji KF, et al. Canadian perspectives in glaucoma management: setting target intraocular pressure range. Can J
Ophthalmol 2003; 38: 189-197. 2. Baudouin C, et al. Ocular
surface inflammatory changes induced by topical antiglaucoma drugs. Human and animal studies. Ophthalmology
1999; 106: 556-563. 3. Jaenen N, et al. Ocular symptoms
and signs with preserved and preservative-free glaucoma
medications. Eur J Ophthalmol 2007; 17: 341-349. 4. Baudouin C. Detrimental effect of preservatives in eyedrops: implications for the treatment of glaucoma. Acta Ophthalmol 2008;
86: 716-726. 5. Lee BL, et al. The Glaucoma Symptom Scale.
A brief index of Glaucoma-Specific Symptoms. Arch Ophthalmol 1998; 116: 861-866.
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P366 EVALUATING THE EFFICACY, TOLERABILITY AND
SAFETY OF BRIMONIDINE 0.2%/TIMOLOL 0.5% OPHTHALMIC SOLUTION IN CLINICAL PRACTICE
R. Fellman1, E. Sadri2, J. Williams3
1
Glaucoma Associates of Texas, DALLAS, USA, 2Atlantis
Eyecare, NEWPORT BEACH, USA, 3Allergan, Inc., IRVINE,
USA
Objective: Fixed combination glaucoma medications may
increase compliance in patients requiring multiple medications for IOP control. A fixed-combination of the alpha-2
adrenergic agonist brimonidine, 0.2% and the beta-adrenergic antagonist timolol, 0.5% (FCBT) has been shown to be
more effective than each constituent alone and at least as
effective as the two medications used together. This study
was designed to evaluate the efficacy and safety of FCBT in
patients with glaucoma or ocular hypertension in a clinical
setting.
Design: This was a 2-month, multicenter, open-label study
in which 399 patients with open-angle glaucoma or ocular
hypertension underwent treatment with FCBT.
Participants: Adult patients diagnosed with glaucoma or
ocular hypertension who in the judgment of the investigator
had inadequate IOP control on their current therapy.
Intervention: FCBT was administered twice daily for two
months either as initial, adjunctive, or replacement IOP lowering therapy.
Main outcome measure: The main outcome measures were
the mean IOP and patient satisfaction from self-reported
questionnaires.
Results: At baseline, physicians rated 74% of 399 patients
as having difficulty to control IOP. At 2 months, FCBT therapy
reduced mean IOP from 21.0 mmHg at baseline to 16.3
mmHg (P < .001) for all groups. Treatment naive patients
achieved a 9.3 mmHg IOP reduction from a baseline of 25.5
mmHg (P < .001). When existing IOP lowering therapy was
replaced with FCBT alone, patients achieved an additional
4.1 mmHg (18.4%) reduction from baseline (P < .001). When
FCBT was used as adjunctive therapy, patients achieved an
additional 4.5 mmHg (19.7%) from baseline (P < .001). Overall, the percentage of patients achieving a target pressure
≤18 mmHg increased from 41% at baseline to 76% at 2
months. At study completion, 100% of investigators reported
that they would prescribe FCBT in the future and 97% of
patients rated the tolerability of FCBT as good or excellent.
The most common adverse events were ocular hyperemia in
2.5% (10/399) and burning in 2.3% (9/399) of patients. No
serious adverse events related to FCBT treatment were
reported.
Conclusions: Overall, FCBT was well-tolerated and patients
on FCBT achieved significantly lower IOP than baseline when
used as initial, replacement, or adjunctive therapy.
References:
1. Hatanaka M, et al. J Glaucoma 2008; 8: 674-679. 2. Lee
AJ, et al. Clin Ophthalmol 2008; 2: 545-555. 3. Sherwood
MB, et al. Arch Ophthalmol 2006; 124: 1230-1238. 4. Goni
FJ, et al. Eur J Ophthalmol 2005; 15: 581-590. 5. Craven ER,
et al. J Ocul Pharmacol Ther 2005; 4: 337-348.

P367 ADDITIVE EFFECT OF BRIMONIDINE TO PATIENTS
WITH PRIMARY OPEN-ANGLE GLAUCOMA TAKING
FIXED COMBINATION OF TIMOLOLE MALEATE-DORZOLAMIDE VERSUS FIXED COMBINATION OF TIMOLOL
MALEATE-LATANOPROST
T. Simsek, B. Cankaya, U. Elgin, I. Orhan, G. Koklu, A. Altintas
Ulucanlar Teaching and Research Eye Hospital, ANKARA,
Turkey
Objective: To evaluate intraocular pressure lowering effect
of topical brimonidine 0.2% twice daily in patients with primary open-angle glaucoma (POAG) receiving of fixed combination of timolole maleate-dorzolamide versus fixed
combination of timolol maleate-latanoprost.
Design: Randomized comparative clinical study.
Participants: Eighty-four eyes of 84 patients with POAG with
IOP out of control while receiving of fixed combination of
timolole maleate-dorzolamide (group-1) vs fixed combination
of timolol maleate-latanoprost (group-2) were treated with
brimonidine twice daily adjunctive therapy.
Main outcome measure: Study visits were made at baseline, 1 month, 3 months and 6 months of treatment. Success
was defined as 15% or more reduction in IOP from baseline.
Result: At baseline mean IOP was 23.68 ± 4.61 mmHg in
group-1 and 22.0 ± 4.23 mmHg in group-2 (P = 0.099). The
mean reduction from baseline IOP were 5.6 ± 5.6 mmHg and
3.2 ± 5.2 mmHg in group-1 and group-2 respectively at 1
month of the treatment (P = 0.045). The mean reduction from
baseline IOP were 7.41 ± 6.8 mmHg in group-1, and 4.32 ±
5.2 in group-2 at 3 months of the treatment (P = 0.019).
Conclusion: This study suggests that brimonidine provides
greater additive IOP lowering effect in patients with POAG
receiving fixed combination of timolole maleate dorzolamide.
References: 1. Hatanaka M, Grigera DE, Barbosa WL,
Jordao M, Susanna R Jr. An eight-week, multicentric, randomized, interventional, open-label, phase 4, parallel comparison of the efficacy and tolerability of the fixed combination
of timolol maleate 0.5%/brimonidine tartrate 0.2% versus
fixed combination of timolol maleate 0.5%/dorzolamide 2%
in patients with elevated intraocular pressure. J Glaucoma
2008; 178: 674-679. 2. Konstas AG, Mikropoulos D, Dimopoulos AT, Moumtzis G, Nelson LA, Stewart WC. Second-line
therapy with dorzolamide/timolol or latanoprost/timolol fixed
combination versus adding dorzolamide/timolol fixed combination to latanoprost monotherapy. Br J Ophthalmol 2008;
92: 1498-1502. 3. Maruyama K, Shirato S. Additive effect of
dorzolamide or carteolol to latanoprost in primary open-angle
glaucoma: a prospective randomized crossover trial. J Glaucoma 2006; 15: 341-345. 4. Sharpe ED, Williams RD, Stewart JA, Nelson LA, Stewart WC. A comparison of dorzolamide/
timolol-fixed combination versus bimatoprost in patients with
open-angle glaucoma who are poorly controlled on latanoprost. J Ocul Pharmacol Ther 2008; 24: 408-413. 5. Oztrk F,
Ermis SS, Inan UU, Asagidag A, Yaman S. Comparison of
the efficacy and safety of dorzolamide 2% when added to
brimonidine 0.2% or timolol maleate 0.5% in patients with
primary open-angle glaucoma. J Ocul Pharmacol Ther 2005;
21: 68-74.
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P368 NON-IOP-RELATED EFFECT OF BRIMONIDINE ON
VISUAL FIELD IN PATIENTS WITH PRIMARY OPENANGLE GLAUCOMA (POAG)-A 12 MONTHS STUDY
M. Petrovic
Clinical Center Nis, NIS, Serbia
Introduction: Brimonidine tartrate 0.2% (AlphaganTM, Allergan) is a potent and highly selective alpha2-adrenergic agonist that lowers intraocular pressure (IOP) by decreasing
aqueous production and increasing uveoscleral outflow. Brimonidine has been shown to effectively lower IOP in normotensive, glaucomatous and ocular hypertensive eyes with the
potential additional benefit of providing neuroprotection for
RGCs in glaucoma patients.
Purpose: to explore possible non-IOP-related effect of Brimonidine on visual field in patients with POAG.
Methods: Sixty patients (120 eyes) with POAG without other
ophthalmological or neurological diseases were examined in
12 months prospective clinical study. At the beginning, all
patients underwent two visual field examinations (SAP Humphrey 30-2) and after that were divided in two groups. Thirty
patients (60 eyes) were treated with timolol 0.5% and 30
patients (60 eyes) were treated with brimonidin 0.2%. Control
visual field examinations were performed after 3, 6 and 12
months.
Results: Both examined medications had decreased IOP
levels after 6 and 12 months but statisticaly significant difference in IOP levels was not established between examined
groups (p > 0.5). Higher retinal sensitivity in group of patients
treated with brimonidin 0.2% versus group of patients treated
with timolol 0.5% (positive effect on mean slope, p < 0.01)
indicates potential effect of brimonidin 0.2% in reducing visual
field deterioration in progressing human glaucomatous
eyes.
Conclusions: Our results of 12 months study are encouraging with high probability that will be confirmed after 24 months
testing (db/year) visual field progression (GSP/GPA). Positive
effect of brimonidin 0.2% on visual field in glaucoma patients
could improve investigation of neuroprotective activity in
human trials.
References: 1. Schuman JC. Effects of systemic batablocker
therapy on the efficacy and safety of topical brimonidine and
timolol. Brimonidine Study Groups 1 and 2. Ophthalmology
2000; 107: 1171-1177. 2. Schwartz M, et al. RGC death in
mice after optic nerve cruch injury: Oxidation stress and neuroprotection. Invest Ophthalmol Vis Sci 2000; 41: 4169-4174.
3. Tatton WG, Chalmers-Redman RM, Sud A, Podos SM,
Mittag TW. Maintaining mitochondrial membrane impermeability: An opportunity for new therapy in glaucoma? Surv
Ophthalmol 2001; 45: S277-S283. 4. WoldeMussie E, et al.
Brimonidine is neuroprotective to retinal ganglion cells in rats
with laser-induced chronic ocular hypertension. Invest
Ophthalmol Vis Sci 2001; 42: 2849-2856. 5. Wheeler LA, Gil
DW, WoldeMussie E. Role of alpha-2 adrenergic receptors
in neuroprotection and glaucoma. Surv Ophthalmol 2001;
45(Suppl 3): S290-S294. 6. Schwartz M, Wheeler L, Yoles
E. Alpha-2-adrenoreceptor agonists are neuroprotective in a
rat model optic nerve degeneration. Invest Ophthalmol Vis
Sci 1999; 40: 65-73. 7. Kolker AE, et al. Comparison of the
efficacy and safety of latanoprost 0,005% compared to brimonidine 0,2% or dorzolamide when added to a topical beta
adrenergic blocker in patients with primary open-angle glau-

coma or ocular hypertension. J Ocul Pharmacol Ther 2000;
16: 251-259.
P369 THE EFFECT OF BRIMONIDINE 0.02%/TIMOLOL
0.5% FIXED COMBINATION IN PERIPAPILLARY MICROPERIMETRIC DEFECTS IN OCULAR HYPERTENSIVE
AND GLAUCOMATOUS EYES
C. Ruiz Lapuente, M.J. Sopena, J.A. Dominguez, M.A.
Ruiz
Hospital Virgen del Rocio, SEVILLE, Spain
Purpose: Glaucoma refers to a group of diseases characterized by sight-threatening optic neuropathy. The importance
of lowering IOP in glaucoma and ocular hypertension (OH)
is well established. AGIS demonstrated that a low IOP (≤18
mmHg ) is associated with reduced progression of visual field
defect. Despite IOP control, it is recognized that glaucomatous patients may still experience a loss of mean sensibility
of visual field by up to 1.5% per year. As a result additional
targets that may preserve visual field such as neuroprotection
are being evaluated. The topical alpha-2-agonist, brimonidine
, has been extensively studied for its neuroprotective effect
and has been postulated to have a mechanism of action that
may prevent apoptosis in the nerve fibre layers leading to the
prevention of visual field (VF) loss and even a reversal of VF
defect. The purpose of our study was to investigate the effect
of brimonidine 0.02%/timolol 0.5% fixed combination (BrTFC)
on early visual field defects, measured through peripapillary
microperimetry (PMP). Peripapillary defects are one of the
earliest findings in glaucoma. The PMP technique allows for
eccentric fixation monitoring in case of concomitance of
macular diseases and thus demonstrates high specificity.
Design: Independent prospective, open label, uncontrolled,
pilot clinical trial.
Methods: Thirty newly-diagnosed OH or glaucoma patients
who met the inclusion criteria of > 2 areas of mean sensibility of VF with > 2db of PMP defect were enrolled into this pilot
study. The patients were treated with BrTFC. The patients
were subjected to 4 test parameters at both baseline and 12
weeks: IOP, visual acuity (VA), VF in dB (Humphrey Sita
Standard) and mean sensibility using PMP (Nidek - MP1).
Our primary objective was to assess change from baseline
in mean sensibility of PMP (dB). The secondary objectives
were analyses in mean change from baseline in IOP, VA and
mean deviation in VF. All analyses were performed using
paired data (t Student test).
Results: After 12 weeks of treatment with BrTFC, the mean
sensibility of PMP demonstrated a statistically significant
improvement of 1.6 dB from baseline (p = 0.01). Mean reduction in IOP from baseline was statistically significant from
22.13 mmHg to 18.37 mmHg after 12 weeks of treatment (p
= 0.0001). No statistically significant difference was observed
in either VA or mean deviation in VF.
Conclusions: This pilot study demonstrates that PMP is an
effective measure for identifying early glaucomatous damage
and accurately assessing minor VF changes within a short
timeframe. Our findings also suggest that BrTFC significantly
reverts peripapillary VF defects. Further investigation to
explore whether other therapies can demonstrate peripapillary VF improvement is warranted.
References: 1. AGIS Investigators. The Advanced Glaucoma Intervention Study (AGIS): 7. The relationship between
controil of intraocular pressure and visual field deterioration.
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Am J Ophthalmol 2000; 130: 429-440. 2. Evans D W, Hosking SL, Ghergel D, Bartlett JD. Contrast sensitivity improves
after brimonidine therapy in primary open-angle glaucoma:
a case for neuroprotection. Br J Ophthalmol 2003; 87:
1463-1465. 3. Sabates NR. The MP-1 Microperimeter, Clinical Applications in Retinal Pathologies. Highlights in Ophthalmology vol. 33: 12-14. 4. Rohrschneider K, Springer C,
Bültmann S, Völcker, HE. Microperimetry –comparison
between the micro perimeter 1 and scanning laser ophthalmoscope – perimetry.

11.3.4. Medical treatment: Adrenergic
drugs: Betablocker
see also P069, P376, P387, P394, P399
P370 VARIATIONS IN AQUEOUS HUMOR FLOW IN
RESPONSE TO TOPICAL BETA-BLOCKER
D. Reed1, A. Trzcinka1, P. Radenbaugh2, S. Moroi1
1
University of Michigan Medical School, ANN ARBOR, USA,
2
University of Michigan, ANN ARBOR, USA
Objective or purpose: Glaucoma is an intraocular pressure
(IOP)-related optic neuropathy. Topical beta-blockers lower
IOP by decreasing aqueous humor flow. Because patients
show variability in their IOP responses to this drug class, we
designed a pilot study to explore the amount of variation in
aqueous humor flow in response to topical timolol.
Design: Prospective, randomized clinical fluorophotometry
study.
Participants: Study subjects, without glaucoma or ocular
hypertension, were recruited using established inclusion and
exclusion criteria in an approved IRBMED protocol.
Methods: Subjects were examined by visual acuity testing,
biomicroscopy, gonioscopy, fundoscopy, IOP measurement,
pachymetry, and A-scan. For fluorophotometry, 2% topical
fluorescein was administered to each eye and allowed to
reach steady state distribution. Subjects randomly received
1 drop of timolol 0.5% to their treated eye and 1 drop of
artificial tears to their placebo eye. Fluorophotometry scans
were performed hourly between 8 a.m. and noon. Data were
analyzed using Oldham’s correlation method.
Main outcome measure: Aqueous humor flow was calculated from hourly scans in the timolol-treated and placebotreated eyes.
Results: Thirty subjects were studied with an average age
of 35 ± 14 years with 17 men and 13 women. Eight subjects
were studied in an inpatient setting, while the remaining 22
were studied in an outpatient clinical setting. The aqueous
flow for placebo-treated eyes was 2.5 ± 0.7 μL/min. The percent decrease in flow ranged from 0 to 68 percent. We
observed an Oldham’s correlation of 0.39 for the relationship
of variance of aqueous flow response between placebo and
timolol-treated eyes.
Conclusions: As expected, timolol decreased aqueous
humor flow, but aqueous flow varied in treatment response
according to individual baseline flows. We observed that individuals with higher aqueous flow showed greater response
to timolol in comparison to individuals with lower aqueous
flow. Future research will entail exploring a possible association between timolol response and beta-adrenergic receptor genotypes.

References: 1. Coakes RL, Brubaker RF. The mechanism
of timolol in lowering intraocular pressure. Arch Ophthalmol
1978; 96: 2045-2048. 2. Mansberger SL, Hughes BA, Gordon
MO, Spaner SD, Beiser JA, Cioffi GA, Kass MA; for the Ocular Hypertension Treatment Study Group. Comparison of
initial intraocular pressure response with topical beta-adrenergic antagonists and prostaglandin analogues in African
American and white individuals in the Ocular Hypertension
Treatment Study. Arch Ophthalmol 2007; 125: 454-459. 3.
Radenbaugh PA, Goyal A, McLaren NC, Reed DM, Musch
DC, Richards JE, Moroi SE. Concordance of aqueous humor
flow in the morning and at night in normal humans. Invest
Ophthalmol Vis Sci 2006; 47: 4860-4864. 4. McLaren JW.
Measurement of aqueous humor flow. Experimental Eye
Research 2008; doi: 10.1016/j.exer.2008.10.018. 5. Johnson
TV, Fan S, Camras CB, Toris CB. Aqueous humor dynamics
in exfoliation syndrome. Arch Ophthalmol 2008; 126: 914-920.
6. Tu Y-K, Gilthorpe MS. 2007. Revisiting the relation between
change and initial value: a review and evaluation. Statistics
In Medicine 2007; 26: 443-457.
P371 RANDOMIZED TRIAL COMPARING, AFTER ONE
YEAR OF TREATMENT, THREE FIXED COMBINATIONS
OF PROSTAGLANDINS/PROSTAMIDE WITH TIMOLOL
MALEATO
J.P. Kelly Rigollet, J.A. Ondategui, L. Lop, M.A. Pastó
Institut Catalá de la Salut, BARCELONA, Spain
Objectives: To evaluate the advantages and disadvantages
of the use of fixed combinations of prostaglandins analogs
and prostamide with timolol maleato, in patients diagnosed
with open-angle chronic glaucoma or ocular hypertension
using before more than one antiglaucoma drug. We put the
emphasis in the decreasing of intraocular pressure.
Design: This clinical study, both descriptive and prospective,
was carried out on in three groups of out-patients diagnosed
with open angle chronic glaucoma or ocular hypertension
and already treated with more than one antiglaucoma drug.
An initial evaluation of all the patients was made after one
month without treatment to evaluate the initial IOP. The
pachymetry was also included in this study. Patients were
randomly assigned one of the three groups. An evaluation
was made monthly until the sixth month and then in the month
twelve, using the same masked observer in which the IOP
was measured and the patient was asked about possible
adverse reactions. The length of the study was twelve
months. Differences between initial IOP and pachymetry of
the 3 groups were not statistically significant. We also
described the characteristics of that population studied.
Results: All these three combinations decrease the IOP to
levels without statistical differences. The lowering action of
the 3 groups, related to their own initial pressure, expressed
in percentage of the initial IOP, is about 32 %.The related
symptoms to these three combinations decrease substantially from the beginning of the study to the evaluation at the
12th month. The red eye, which appears at the beginning
due to Bimatoprost/timolol, decreased from 45% to 11% at
the 12th month. The difference with the patients under other
medicines is only statistically significant with the Latanoprost/
timolol group. The dark eye rings did not change for the
Bimatoprost/timolol group and increase in the others compared to the beginning of the study.
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Conclusions: After one year of treatment, the three combinations are good depressors of the IOP; they all achieve
important reductions in the IOP, about 32%. We only found
difference in the red eye; the patients in the Bimatoprost/
timolol group have statistically significant more than the
patients under Latanoprost/timolol
References: 1. American Academy of Ophthalmology. Glaucoma. Basic and Clinical Science Course. 2007-2008. San
Francisco, CA, USA. 2. The Advanced Glaucoma Intervention Study (AGIS): The relationship between control of
intraocular pressure and visual field deterioration. Am J Ophthalmol 2000; 130: 429-440. 3. Asrani S, Zeimer R, Wilensky
J, et al. Large diurnal fluctuations in intraocular pressure are
an independent risk factor in patients with glaucoma. J Glaucoma 2000; 9: 134-142. 4. Collaborative Normal-Tension
Glaucoma Study Group. The effectiveness of intraocular
pressure reduction in the treatment of normal-tension glaucoma. Am J Ophthalmol 1998; 126: 498-505. 5. Leske MC,
Heijl A, Hussein M, et al. Early Manifest Glaucoma Trail
Group: Factors for glaucoma progression and the effect of
treatment: the early manifest glaucoma trial. Arch Ophthalmol
2003; 121: 48-56. 6. Liu J, Roberts CJ. Influence of corneal
biomechanical properties on intraocular pressure measurement: quantitative analysis. J Cataract Refract Surg 2005;
31: 146-155. 7. Kass MA, Heuer DK, Higginbotham EJ, et al.
The Ocular Hypertension Treatment Study: a randomized
trail determines that tropical ocular hypotensive medication
delays or prevents the onset of primary open-angle glaucoma. Arch Ophthalmol 2002; 120: 701-713.
P372 CORRELATION OF THE OCULAR HYPOTENSIVE
EFFICACY OF LATANOPROST OR TIMOLOL WITH BASELINE AND CHANGES IN AQUEOUS HUMOR DYNAMICS
V. Gulati1, C.B. Toris1, D.A. Ghate2, C.B. Camras1
1
University of Nebraska Medical Center, OMAHA, USA, 2University of Missisippi Medical Center, JACKSON, USA
Objectives: Latanoprost (LP) and timolol are two of the most
effective and commonly-used drugs in glaucoma therapy.
They reduce intraocular pressure (IOP) by different mechanisms. LP improves aqueous humor outflow and timolol
reduces aqueous flow. We sought to determine whether
baseline or changes in aqueous humor dynamics correlated
with the ocular hypotensive efficacy of either drug.
Design: Retrospective analysis of data from a prospective,
double-masked, crossover, interventional study.
Participants and/or controls: Thirty volunteers with a diagnosis of ocular hypertension (previous record of IOP > 21 on
multiple measurements).
Methods: IOP (9 am and 11:30 am) was determined by
pneumatonometry, aqueous flow and outflow facility (C) by
fluorophotometry and uveoscleral outflow (Fu) by mathematical calculation using the Goldmann equation and an episcleral venous pressure of 11 mmHg. Measurements were
made at baseline (after a 6 week washout of current or study
medication, if needed) and at 1 and 6 weeks of treatment
with timolol 0.5% twice daily or LP 0.005% once daily in the
evening.
Main outcome measure: Scatter plots were evaluated and
linear correlations were computed where appropriate, with
and without correction for baseline IOP. Significant correlation (p<0.05) between the IOP lowering effect and baseline

aqueous humor dynamics or changes in aqueous humor
dynamics was sought.
Results: The percent IOP reduction produced by LP or
timolol after 1 or 6 weeks of treatment was significantly (p <
0.0001) correlated with the baseline IOP (r = 0.62 to 0.66).
The percent drop in IOP with LP at 1 or 6 weeks significantly
(p = 0.001 and p = 0.032, respectively) correlated with baseline Fu (r = 0.63 and r = 0.42) and at 1 week significantly (p
= 0.007) inversely correlated with baseline C (r = -0.51). At
1 or 6 weeks, the percent IOP reductions produced by LP
were significantly (p = 0.001) correlated with the rise in C (r
= 0.62 and r = 0.38). Using a multivariate analysis, the correlations between IOP reduction and either C or Fu (with a
single exception) became insignificant after correcting for the
confounding variable of baseline IOP. Only the positive correlation between IOP reduction and increase in C at 1 week
remained significant for LP in the multivariate analysis. At
baseline, significant (p < 0.05) correlations were found
between: 1) higher IOP and lower C (r = -0.47); 2) higher IOP
and higher Fu (r = 0.39). The ocular hypotensive efficacy of
timolol did not correlate with the baseline or change in aqueous flow at either 1 or 6 weeks.
Conclusions: Patients with higher baseline IOPs respond
better to LP or timolol than patients with lower baseline IOPs.
The ocular hypotensive efficacy of timolol is not affected by
baseline aqueous flow. The ocular hypotensive efficacy of
LP at 1 week of treatment correlated with change in C. No
conclusion can be made concerning correlations of LP or
timolol on Fu as the results are inconsistent.
References: 1. Yablonski ME, Zimmerman TJ, Waltman SR,
Becker B. A fluorophotometric study of the effect of topical
timolol on aqueous humor dynamics. Exp Eye Res 1978; 27:
135-142. 2. Coakes RL, Brubaker RF. The mechanism of
timolol in lowering intraocular pressure in the normal eye.
Arch Ophthalmol 1978; 96: 2045-2048.
3. Toris CB, Camras CB, Yablonski ME. Effects of PhXA41,
a new prostaglandin F2 alpha analog, on aqueous humor
dynamics in human eyes. Ophthalmology 1993; 100:
1297-1304. 4. Lindén C, Alm A. Effects on intraocular pressure and aqueous flow of various dose regimens of latanoprost in human eyes. Acta Ophthalmol Scand 1997; 75:
412-415. 5. Dinslage S, Hueber A, Diestelhorst M, Krieglstein
G. The influence of Latanoprost 0.005% on aqueous humor
flow and outflow facility in glaucoma patients: a doublemasked placebo-controlled clinical study. Graefes Arch Clin
Exp Ophthalmol 2004; 242: 654-660.
P373 EVALUATION OF MAJOR DEPRESSIVE DISORDER
IN PATIENTS RECEIVING CHRONIC TREATMENT WITH
TOPICAL β-BLOCKERS
T. Parmar1, S. Jindal1, V. Dave1, S. Nawaz1, A. Dave1, R.
Sagar2, T. Dada1
1
All India Institute of Medical Sciences, NEW DELHI, India,
2
Department of Psychiatry, All India Institute of Medical Sciences, NEW DELHI, India
Purpose: To screen for major depressive disorder (MDD) in
patients receiving chronic therapy with topical ß-blockers or
prostaglandin analogues for glaucoma.
Design: Cross-sectional study.
Participants: The study population was recruited from a
university-based glaucoma follow-up clinic and general ophthalmology outpatient department. It consisted of 162 patients
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with confirmed diagnosis of glaucoma and receiving chronic
treatment (> 3 months) with antiglaucoma medications (98
on topical ß-Blockers only [Group I] , 64 on prostaglandin
analogues only [Group II]) and 150 patients with age related
cataract [Group III]. Patients with any other systemic illness
or receiving systemic ß-blockers were excluded.
Methods: Administration of Prime MD Today questionnaire
(PRIMary care Evaluation of Mental Disorders) based on
criteria from American Psychiatric Association’s Diagnostic
and Statistical Manual IV (DSM- IV).
Main Outcome Measures: Questionnaire scores, demographic data, medical data, ocular diagnosis.
Results: Mean age of the patients in group I, II and II was
52.6 ± 6.3 yrs, 55.2 ± 7.6 yrs and 65.5 ± 8.2 yrs. In group I,
9 patients (9.2%), screened positive for MDD, in group II, 1
patient had MDD (1.5%), while in Group III, 3 patients (2%)
were diagnosed to have MDD. None of the affected patients
were practicing punctal occlusion following the instillation of
medicine. The incidence of MDD in Group I was significantly
higher than Group II (p < 0.05) and Group III (p < 0.01) while
there was no significant difference between groups II and III.
All patients screened positive for MDD were referred to a
psychiatrist for counseling and appropriate therapy.
Conclusions: Nearly 1 out of every 10 patients receiving
chronic treatment with topical ß-Blockers was found to be
suffering from major depressive disorder. All glaucoma
patients on topical ß-Blockers must be screened for MDD
and referred for appropriate psychiatric consultation and
treatment if indicated.
References: 1. Ajit Aasthi, et al. Diagnosis of common mental disorders by using PRIME-MD Patient Health Questionnaire. Indian J Med Res 2008; 127: 159-164. 2. Parker T, et
al. PRIME-MD: its utility in detecting mental disorders in
American Indians. Int J Psychiatry Med 1997; 27: 107-128.
3. Bartlett JD, et al. Efficacy of silicone punctal plugs as
adjuncts to topical pharmacotherapy of glaucoma –a pilot
study. Punctal Plugs in Glaucoma Study Group. J Am Optom
Assoc 1996; 67: 664-668. 4. Mabuchi F, et al. High prevalence of anxiety and depression in patients with primary
open-angle glaucoma: J Glaucoma 2008; 17: 552-557. 5.
Kaiserman I, et al. Topical beta-blockers are not associated
with an increased risk of treatment for depression. Ophthalmology 2006; 113: 1077-1080.
P374 COMPARISON OF 24-HR IOP WITH THE TRAVOPROST/TIMOLOL FIXED COMBINATION COMPARED
WITH THE LATANOPROST/TIMOLOL FIXED COMBINATION WHEN BOTH ARE DOSED IN THE EVENING IN
EXFOLIATIVE GLAUCOMA
A.G.P. Konstas1, D. Mikropoulos1, T. Embeslidis1, A. Papanastasiou1, A. Haidich2, W. Stewart3
1
Ahepa Hospital, THESSALONIKI, Greece, 2Aristotle University of Thessaloniki, THESSALONIKI, Greece, 3PRN Pharmaceutical Research Network, LLC, DALLAS, USA
Aim: To compare the 24-hour IOP control obtained with the
travoprost/timolol fixed combination (TTFC) compared with
the latanoprost/timolol fixed combination (LTFC) when both
are administered in the evening in exfoliative glaucoma
(XFG).
Methods: One eye of 42 XFG patients was included in this
prospective, observer-masked, crossover comparison. Following wash-out, all patients were randomized to received

either TTFC or LTFC for 3 months. They were then switched
to the opposite therapy for another 3 months. At the end of
each period 24-hour pressure monitoring was performed.
Results: In 40 subjects who completed the study, the
untreated baseline IOP following washout was 27.7 ± 3.5
mmHg. Both TTFC and LTFC regimens significantly reduced
intraocular pressure from baseline at each time-point and for
the mean 24-hour pressure curve (p < 0.001). When the two
fixed combinations were compared directly, TTFC treatment
(mean: 18.7 mmHg, 95% confidence interval [CI]: 17.9 to
19.4 mmHg) provided a significantly lower 24-hour pressure
than LTFC therapy (19.6 mmHg, 95% CI: 18.8 to 20.4 mmHg;
p < 0.001). Treatment with TTFC also resulted in lower
24-hour pressure fluctuation (3.4 mmHg, 95% CI: 3.0 to 3.8)
than LTFC treatment (4.1 mmHg, 95% CI: 3.6 to 4.5; p =
0.011) and lower peak IOP (20.5 vs 21.5 mmHg, p < 0.001).
No statistically significant differences were observed in conjunctival hyperemia and hypertrichosis (p = 0.29 and p =
0.25).
Conclusion: Both fixed combinations significantly reduce
24-hour IOP in XFG compared with untreated baseline. The
TTFC gives rise to statistically better 24-hour IOP control than
LTFC when both are administered in the evening.
References:
1. Netland PA, Robertson SM, Sullivan EK, Silver L, Bergamini MV, Krueger S, Weiner AL, Davis AA. Travoprost
Study Groups. Response to travoprost in black and nonblack
patients with open-angle glaucoma or ocular hypertension.
Adv Ther 2003; 20: 149-163. 2. Konstas AGP, Kozobolis VP,
Katsimpris IE, Boboridis K, Koukoula S, Jenkins JN, Stewart
WC. Efficacy and safety of latanoprost versus travoprost in
exfoliative glaucoma patients. Ophthalmology 2007; 114:
653-657. 3. Yan DB, Battista RA, Haidich AB, Konstas AG.
Comparison of morning versus evening dosing and 24-h postdose efficacy of travoprost compared with latanoprost in
patients with open-angle glaucoma. Curr Med Res Opin 2008
e-pub ahead of print. 4. Maul E, Carrasco FG, Costa VP,
Casiraghi JF, Vargas E, Sarmina JS, Mayol R. A 6-week,
multicenter, randomized, double-masked, parallel-group
study comparing travoprost 0.004% to latanoprost 0.005%
followed by 6-week, open-label treatment with travoprost
0.004%. Clin Ther 2007; 29:1915-1923. 5. Topouzis F,
Melamed S, Danesh-Meyer H, Wells AP, Kozobolis V, Wieland H, Andrew R, Wells D. A 1-year study to compare the
efficacy and safety of once-daily travoprost 0.004%/timolol
0.5% to once-daily latanoprost 0.005%/timolol 0.5% in
patients with open-angle glaucoma or ocular hypertension.
Eur J Ophthalmol 2007; 17: 183-190.
P375 TIMOGEL® VS TIMOLOL 0.5% OPHTHALMIC SOLUTION. EFFICACY, SAFETY AND ACCEPTANCE
T. Rolle1, C. Alovisi1, D. Curto2, M. Franzone2, B. Brogliatti2,
F.M. Grignolo2
1
Clinica Oculistica Universita di Torino, TORINO, Italy, 2University of Torino, TORINO, Italy
Aim: To evaluate the efficacy, safety and tolerability of
changing to TIMOGEL® preservative-free once daily from
prior timolol 0.5% ophthalmic solution twice daily in OH and
POAG patients.
Methods: Seventy-five OH and POAG patients treated with
timolol 0.5% bid with IOP ≤21 mmHg were enrolled. They
underwent complete ophthalmologic examination, IOP mea-
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surements (at through and day-time curve), evaluation of side
effects (local and systemic), Schirmer test, break up time,
blood pressure, heart rate, ocular diastolic perfusion pressure
measurements and acceptance (Comparison of Ophthalmic
Medications for Tolerability -COMTOL- questionnaire and
VFQ25 questionnaire). Patients were re-evaluated 3 months
after the switch to TIMOGEL®. The Pearson Chi-square test
was used to test for a statistically significant difference
between the two treatments. P values less than 0.05 were
considered statistically significant.
Results: At through the mean percentage IOP reduction was
23,6% under Timolol 0.5% and 22,3% after 3 months of
TIMOGEL® treatment. No statistical differences in mean IOP
values at through and in the day-time curve were observed
between the two treatments. Local and systemic side effects
were less frequent under TIMOGEL® treatment (HR: p <
0.05). Patients demonstrated a significant improvement of
Schirmer test and BUT (p < 0.05) and a reduction of dryness
and foreign body sensation (p < 0.01) after switching to
TIMOGEL®. Mild and short lasting blurred vision after TIMOGEL® instillation occurred for about 18,5% of patients . 82%
of patients were satisfied or very satisfied with TIMOGEL® vs
61% with previous treatment (p < 0.01). TIMOGEL® was discontinued only in three patients.
Conclusions: TIMOGEL® preservative-free dosed once
every morning has a 24-hours hypotensive effect with a better safety profile than TIMOLOL 0.5% bid and it is well
accepted by patients. The once-daily dosing improved the
acceptance and the compliance.

11.4. Medical treatment: Prostaglandins
see also P069, P371, P372, P374
P376 THE EFFICIENCY OF USAGE PREPARATIONS TRAVOPROST 0,004% AND TRAVOPROST 0,004% + TIMOLOL
0,5% WHILE TREATING PRIMARY OPEN-ANGLE GLAUCOMA
O. Voytsekhivskyy1, I. Kondratenko2, O. Novytskyi2, I. Makarenko2, O. Palokha2
1
Comse, KIEV, Ukraine, 2CMSE, KIEV, Ukraine
Purpose: The analysis of the efficiency of hypotensive effect
of the preparation travoprost 0,004% and travoprost 0,004%
+ timolol maleate 0,5% in comparison with preparations from
other groups in primary open-angle glaucoma patients.
Design: Prospective, randomized, parallel-group clinical
trial.
Participants: Ninety-two eyes of 54 glaucoma patients.
Methods: The research has been done among 54 patients
(92 eyes) who had a primary open-angle glaucoma with noncompensated IOP, among them 32 - men, 22 - women, age
from 30 till 80 years old, on the average 68.7 ± 2.8 years old.
Depending on the drug therapy prescribed earlier all patients
have been divided into two groups: 1-st group (58 eyes) - the
patients who had been taking thimolol maleate 0.5% - 32
eyes (34.7%) before the research or betaxolol hydrochloride
0.25 % - 12 eyes (13%) or brinzolamide 1% - 14 eyes (15.4%);
2-nd group - the patients who had been taking travoprost
0.004% - 22 eyes (23.9%) or latanoprost 0,005% - 6 eyes
(6.5%) or latanoprost 0.005% + thimolol maleate 0.5% - 6
eyes (6.5 %). The patients of the first group were prescribed
0.004 % travoprost solution which was taken 1 drop once
every evening. The patients of the second group were pre-

scribed combined preparation, including 0.004 % travoprost
solution and 0.5 % thimolol solution also taken 1 drop once
every evening. The research has lasted for six months. All
the patients underwent ophthalmologic examinations: Goldmann applanation tonometry, Pascal contour dynamic tonometry, tonometry with ORA (Ocular Response Analyser).
Main outcome measures: A change of intraocular pressure.
Results: In comparison with the initial IOP parameters
0.004% travoprost and combined preparation, including
0.004% travoprost solution and 0.5% thimolol solution
reduced it significantly during all the period of the research.
The data received with the help of Pascal contour dynamic
tonometry was used as the basic parameter describing actual
IOP. In the first group 0,004% travoprost truly (p < 0.05)
reduced IOP on the average on 4 mmHg in comparison with
the initial data (from 22.4 ± 1.1 up to 18.2 ± 1.4 mmHg). In
the second group of patients the average IOP reduce came
to 6 mmHg in comparison with the initial data (from 23.8 ±
0.53 up to 1704 ± 0.78 mmHg), that is statistically valid (p <
0.05).
Conclusion: 0.004 % travoprost and combined preparation,
including 0.004% travoprost solution and 0.5% thimolol has
the evident permanent and long term hypotensive effect on
the patients with primary open-angle glaucoma and can be
applied as a choice preparation at POAG monotherapy with
noncompensated pressure.
References:
1. Netland PA, et al. Travoprost compared with latanoprost
and timolol in patients with open-angle glaucoma or ocular
hypertension. Am J Ophthalmol 2001; 132: 472-484. 2. Alm
A, Stjernschantz J. Effects on intraocular pressure and side
effects of 0.005% latanoprost applied once daily, evening or
morning. A comparison with timolol. Ophthalmology 1995;
102: 1743-1752. 3. Dubiner HB, et al. Comparison of the
diurnal ocular hypotensive efficacy of travoprost and latanoprost over a 44-hour period in patients with elevated intraocular pressure. Clin Ther 2004; 26: 84-91.
P377 - withdrawn
P378 COMPARISON OF THE EFFECT OF LATANOPROST
AND TRAVOPROST ON 24-HOUR IOP IN NORMAL-TENSION GLAUCOMA
N. Yasuda, K. Nakamoto
Tokyo Metropolitan Police Hospital, TOKYO, Japan
Purpose: It has been reported that latanoprost (LP) and travoprost (TP) are effective in lowering intraocular pressure
(IOP) for 24 hours after administration. TP may be more
effective in the 12-hour to 48-hour period after administration.
But it is not fully clear, especially in NTG. To compare 24-hour
reduction in IOP by LP and TP without Benzalkonium chloride
in the right and left eyes of identical patients with normal
tension glaucoma (NTG).
Design: Individual randomized open-label parallel study.
Participants: Twenty-one NTG patients.
Method: The subjects were 42 eyes in 21 NTG patients,
composed of 10 males and 11 females. Their average age
was 53.0 ± 11.8 years old. The inclusion criteria were based
on the 24-hour variation in IOP without treatment. The difference in the mean 24-hour IOP in the right and left eyes was
less than 1 mmHg, and the difference in IOP in the right and
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left eyes at each time point of measurement was 2 mmHg or
less. The IOP was measured with the Goldmann applanation
tonometer in sitting position at 10, 13, 16, 19, 22, 1, 3, and 7
o’clock under hospitalization. After 24-hour IOP without treatment was examined, LP was randomly assigned to one eye
and TP to the other eye in the identical patients. The patients
were treated for 8 weeks by LP and TP, then the 24-hour IOP
was measured under re-hospitalization.
Main outcome measure: 24-hour IOP variation.
Results: IOP lowered significantly in both LP group and TP
group at all time points after the treatment (p < 0.05). The
mean 24-hour IOP reduction rate was 13.7 ± 8.9% in LP
group and 14.7 ± 9.5% in TP group. It shows no significant
difference between both groups. Further, there were no significant differences in IOP reduction at all measurement time
points.
Conclusions: In NTG, LP and TP had equal effects on
24-hour IOP reduction.
References: 1. Nakamoto K, Yasuda N. J Glaucoma 2008;
16: 352-357. 2. Konstas AG, et al. Ophthalmology 2006; 113:
446-450. 3. Dubiner HB, et al. Clinical therapeutics 2004; 26:
84-91. 4. Garcia-Feijoo J, et al. Curr Med Res Opin 2006; 22:
1689-1697. 5. Konstas AG, et al; Ophthalmology 2007; 114:
653-657.
P379 EFFECT OF TAFLUPROST ON THE INTRAOCULAR
PRESSURE IN LATANOPROST LOW-RESPONDER MONKEYS
M. Aihara1, H. Kurashima2, N. Ishida2, M. Ichikawa2, M. Araie1
1
University of Tokyo, TOKYO, Japan, 2Research and Development Center, Santen Pharmaceutical Co. Ltd.,, NARA,
Japan
Purpose: To investigate the effect of tafluprost on intraocular pressure (IOP) in the ocular normotensive monkeys which
dose not well respond to latanoprost. So far, it has been
known that IOP lowering effect of PG analogues is different
among the individuals. The main outcome of this study is to
investigate the effect of tafluprost on IOP in the ocular normotensive monkeys that do not respond to latanoprost
well.
Methods: The animals had been trained to IOP measurement before this experiment. IOP was measured using pneumatonometer under conscious. 0.005% latanoprost and
saline were topically administrated once a daily (9:00-11:00
a.m.) for 7 days. We defined the monkeys which responded
1 mmHg or less IOP reduction as the latanoprost lowresponder. 0.0015% tafluprost and saline were topically
administrated once a daily (9:00-11:00 a.m.) for 7 days to
latanoprost low-responder monkeys.
Results: These were 11 latanoprost low-responder monkeys.
The baseline IOP before latanoprost administration was 16.6
± 0.8 mmHg (mean ± S.E.M), and maximal IOP reduction
(maximal DIOP) was 0.7 ± 0.2 mmHg (Day 1) and 0.6 ± 0.1
mmHg (Day 7), respectively. Topical administration of tafluprost for 7 days decreased IOP in all latanoprost lowresponder monkeys. The baseline IOP before tafluprost
administration was 16.5 ± 0.8 mmHg, and maximal DIOP was
2.1 ± 0.2 mmHg (Day 1) and 2.9 ± 0.2 mmHg (Day 7), respectively. The IOP reduction of tafluprost was significant compared with that of saline (Student t-test, p < 0.05).
Conclusions: Topical administration of tafluprost decreased
IOP in latanoprost low-responder monkeys. This result sug-

gests that tafluprost may be effective medicine for latanoprost
low-responder.
References:
1. Sutton A, Gilvarry A, Ropo A. A comparative, placebocontrolled study of prostanoid fluoroprostaglandin-receptor
agonists tafluprost and latanoprost in healthy males. J Ocul
Pharmacol Ther 2007; 23: 359-365. 2. Sutton A, Gouws P,
Ropo A. Tafluprost, a new potent prostanoid receptor agonist:
a dose-response study on pharmacodynamics and tolerability in healthy volunteers. Int J Clin Pharmacol Ther 2008; 46:
400-406. 3. Camras CB, Hedman K. Rate of response to
latanoprost or timolol in patients with ocular hypertension or
glaucoma. J Glaucoma 2003; 12: 466-469. 4. Choplin N,
Bernstein P, Batoosingh AL, Whitcup SM. A randomized,
investigator-masked comparison of diurnal responder rates
with bimatoprost and latanoprost in the lowering of intraocular pressure. Surv Ophthalmol 2004; 49 Suppl 1: S19-25. 5.
Holló G, Vargha P, Kothy P. Influence of switching to travoprost on intraocular pressure of uncontrolled chronic openangle glaucoma patients compliant to previously-used topical
medication. Curr Med Res Opin 2005; 21: 1943-1948.
P380 IOP REDUCTION PERSISTS AT LEAST SIX MONTHS
AFTER A TRANSITION FROM TRAVOPROST TO BAKFREE TRAVOPROST IN GLAUCOMA PATIENTS AT THE
MANHATTAN VA
E. Farris, V. Malhotra
New York University, SCARSDALE, USA
Purpose: To evaluate whether BAK-free travoprost 0.004%
is effective in maintaining IOP after transitioning from BAKpreserved travoprost 0.004%.
Design: Retrospective chart review.
Participants: Open-angle glaucoma, glaucoma suspect, or
ocular hypertensive patients (84) from the eye clinic of the
Manhattan VA in New York City.
Methods: Patients were treated with benzalkonium chloride
(BAK) preserved travoprost and then subsequently transitioned to BAK-free travoprost. The study included monotherapy and concomitant therapy patients. No other significant
ocular interventions or medication changes were permitted
during the follow-up period. All analyses were conducted
using paired, two-tailed student t-tests.
Main outcome measure: IOP at baseline with 2 follow-up
visits
Results: Eighty two of eighty four patients were male with a
mean age of 75.6 ± 9.9 years. Patients on travoprost monotherapy (N = 45) had a mean baseline IOP of 14.9 ± 3.5
mmHg. After the transition to BAK-free travoprost, Mean IOP
was 14.6 ± 3.3 mmHg (p = 0.55) at the first follow-up (mean
69 days). Mean IOP was 14.9 ± 3.1 mmHg (p = 0.92) at last
follow-up (mean 255 days). The concomitant therapy group
(N = 39) had a mean baseline IOP of 14.6 ± 4.1 mmHg on
travoprost. Mean IOP after a regimen change to BAK-free
travoprost was 14.2 ± 4.1 mmHg (p = 0.61) at first follow-up
(mean 67 days) and 14.95 ± 3.2 mmHg (p = 0.56) at last
follow-up (mean 241 days). Statistical analyses of both
groups together also showed no significant difference
between mean baseline IOP on travoprost or the initial or >
6 month follow-up on BAK-free travoprost (p = 0.43 and p =
0.70, respectively).
Conclusion: Intraocular pressure remained statistically
equivalent for greater than 6 months after switching from
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BAK-preserved travoprost to BAK-free travoprost. Our study
suggests that BAK is not necessary for persistent IOP-lowering in this population and that patients within the VA system
may be safely switched.
References: 1. Lewis RA, Katz GJ, Weiss MJ, et al. Travoprost 0.004% with and without benzalkonium chloride: A
comparison of safety and efficacy. J Glaucoma. 2007; 16:
98-103. 2. Gross RL, Peace JH, Smith SE, Walters TR, Dubiner HB, Weiss MJ, Ochsner KI. Duration of IOP reduction
with travoprost BAK-free solution. Glaucoma 2008; 17:
217-222. 3. Henry JC, Peace JH, Stewart JA, Stewart WC.
Efficacy, safety, and improved tolerability of travoprost BAKfree ophthalmic solution compared with prior prostaglandin
therapy. Clin Ophthalmol 2008; 2: 613-621. 4. Godfrey DA,
Peplinski LS, Stewart JA, Stewart WC. A comfort comparison
of travoprost BAK-free 0.004% versus latanoprost 0.005% in
patients with primary open-angle glaucoma or ocular hypertension. Clin Ophthalmol 2009; 3: 189-194. 5. Farris EP.
Efficacy and tolerability of a large scale change in regimen
from latanoprost to travoprost in glaucoma patients at the
Manhattan Veterans Administration Hospital. Clin Ophthalmol 2008; 2: 303-312.
P381 EVALUATION OF TWO 0.005% LATANOPROST
OPHTHALMIC FORMULATIONS: A PILOT PRECLINICAL
STUDY
Y. Contreras-Rubio, L. Baiza-Duran, J. Alvarez-Delgado, K.
Chavez-Villa, J. Medrano-Palafox
Laboratorios Sophia, S.A. de C.V, ZAPOPAN, JALISCO,
Mexico
Objective: To evaluate and compare the safety and efficacy
of a topical ophthalmic solution of 0.005% latanoprost with
and without benzalkonium chloride (BAK) applied on ophthalmologic healthy New Zealand albino rabbits.
Design: This was a single-center, prospective, longitudinal,
comparative, double-mask, randomized, preclinical study.
Participants: Thirty New Zealand albino rabbits were controlled under fed/light/ dark conditions and handled according
to the guidelines of the Association for Research in Vision
and Ophthalmology.
Methods: The study was performed in 30 ophthalmologic
healthy New Zealand albino rabbits. Fifteen rabbits received
randomly and equitably one drop on both eyes of a 0.005%
latanoprost sterile solution with or without BAK (both solutions developed by Laboratorios Sophia, S.A. de C.V., Guadalajara, Mexico) at 20:00 hours, every day, during 15 days.
The baseline assessment and the evaluations during the
study were performed by one ophthalmologist who did not
know what formulation to each subject was applied. The rabbits were assessed the day 0 (baseline examination), 1 (the
day the article was assigned and applied for the first time), 7
and 15. The IOP was evaluated in two different hours (08:00
and 16:00 ± 1 h) with Goldmanns applanation tonometer.
Safety was assessed using fluorescein and rose bengal corneal stain.
Main outcome measure: Intraocular pressure (IOP).
Results: The IOP reduction from the baseline to the end of
study (day 15) evaluated at 08: 00 h was 3.7 mmHg (SD ±
1.09) for the BAK group and 3.7 (SD ± 1.17) for the BAK-free
group. The IOP reduction evaluated at 12:00 h was 3.8 (SD
± 1.04) for the BAK group and 3.6 (SD ± 1.22) for the BAK-

free group. There was no hyperemia reported in both
groups.
Conclusions: In this pilot study, both latanoprost solutions
showed equal therapeutic effects in lowering the IOP whether
they had or not BAK. These results suggest that the efficacy
and safety of latanoprost without BAK has no differences
when compared to the one with BAK. Nevertheless, wider
studies will be necessary in the future.
References:
1. Springs C, Davidson RS. Impact Of BAK-Free. Prostaglandins in the Management of Ocular Surface Disease. J Glaucoma 2008; 17: S8-11. Invest Ophthalmol Vis Sci 2007; 48:
4123-4128. 2. Baudouin C, Riancho L, Warnet JM, Brignole
F. In vitro studies of antiglaucomatous prostaglandin analogues: travoprost with and without benzalkonium chloride
and preserved latanoprost. Invest Ophthalmol Vis Sci 2007;
48: 4123-4128. 3. Baiza-Durn L, Casab-Rueda H. Estudio de
la eficacia y tolerancia de una nueva formulacin de latanoprost al 0.005% vs travoprost en glaucoma primario de ngulo
abierto. Rev Mex Oftalmol 2008; 82: 166-172. 4. Gonzalez,
JR, Baiza-Duran L, Gonzalez-Lomel MM, et al. Pilot study of
Safety and Efficacy of a new latanoprost Ophthalmic Solution. March 30 - April 2, 2006, Berlin, Germany. 6th International Symposium on Ocular Pharmacology and Therapeutics
- ISOPT (Proceeding). 5. Gonzalez JR, Baiza-Duran L, et al.
Comparison of the stability, efficacy, and adverse effect profile of the innovator 0.005% latanoprost ophthalmic solution
and a novel cyclodextrin-containing formulation. J Clin Pharmacol 2007; 47: 121-126. 6. Bron A, Velasque L, Rebica H,
Pouliquen P, Elena PP, Rouland JF. Comparison of oncedaily nonpreserved timolol and timolol maleate gel-forming
solution associated with latanoprost. J Fr Ophtalmol 2004;
27(9 Pt 1): 971-977.
P382 THE COMPARATIVE EFFICACY OF LATANOPOROST AND TRAVOPROST IN CONTROLLING THE DIURNAL CURVE OF IOP IN PATIENTS WITH PRIMARY
OPEN-ANGLE GLAUCOMA AND OCULAR HYPERTENTION
S. Kumar, R. Nabh, M. Singh, A. Garg
Govt. Medical College Hospital, CHANDIGARH, India
Purpose: The presence of diurnal curve of IOP is an independent risk factor for the progression of glaucoma. The
control of diurnal curve of IOP by antiglaucoma medication
is an important concern. This study was designed to compare
the control of diurnal curve of IOP with latanoprost 0.005%
and travoprost 0.004% dosed once daily in patients of POAG
and OTN.
Design: This was prospective, randomized, parallel group,
observational study.
Participants: Fifty glaucoma patients.
Methods: This study was designed to compare the efficacy
of once daily evening administration of latanoprost and travoprost ophthalmic solutions. This study included 50 patients
who were randomized into 2 treatment groups of 25 patients
each. At baseline and 4 weeks after the therapy masked
evaluators measured intraocular pressure (IOP) at 9 am, 1
pm, 4 pm, 8 pm, 12 pm, 3 am, 6 am and 9 am.
Outcome measures: reduction in IOP.
Results: Baseline mean IOP were similar in both the groups.
At the end of 4 weeks, IOP was reduced in both the groups
significantly as compared to baseline (P < 0.01). In travoprost
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group, the IOP decreased by 6.1 and 5.9 mmHg at 4 pm and
8 pm. The IOP reduced by 5.6 and 5.2 mmHg at these time
points with latanoprost group. The IOP reduction of 8 pm
were significantly higher in travoprost group as compare to
latanoprost group (P < 0.01). At all other time points there
was no significant difference in IOP lowering in both the
groups.
Conclusions: Both latanoprost and travoprost were equally
effective in controlling diurnal curve of IOP in patinsts of
POAG and OH. However, travoprost appears to reduce evening mean IOP more effectively than latanoprost.
References:
1. Denis P, Launois R, Devaux M. Comparison of diurnal
intraocular pressure control by latanoprost versus travoprost:
results of an observational survey. Clin Drug Investig 2006;
26: 703-714. 2. Garca-Feijoo J, Martinez-de-la-Casa JM,
Castillo A. Circadian IOP-lowering efficacy of travoprost
0.004% ophthalmic solution compared to latanoprost 0.005%.
Curr Med Res Opin 2006; 22: 1689-1697. 3. Yan DB, Battista
RA, Haidich AB. Comparison of morning versus evening dosing and 24-h post-dose efficacy of travoprost compared with
latanoprost in patients with open-angle glaucoma. Curr Med
Res Opin 2008; 29. [Epub ahead of print). 4. Konstas AG,
Mikropoulos D, Kaltsos K. 24-hour intraocular pressure control obtained with evening- versus morning-dosed travoprost
in primary open-angle glaucoma. Ophthalmology 2006; 113:
446-500. 5. Holmstrom S, Buchholz P, Walt J. Analytic review
of bimatoprost, latanoprost and travoprost in primary openangle glaucoma. Curr Med Res Opin 2005; 21: 1875-1883.
P383 A COMPARISON OF INTRAOCULAR PRESSURE
LOWERING EFFECT OF LATANOPROST 0.005% WITH
TWO DIFFERENT DOSING REGIMEN: ONCE DAILY AND
ONCE EVERY OTHER DAY
N. Nilforushan, A. Naghibi
Rassoul Akram Hospital, TEHRAN, Iran
Purpose: To compare the IOP-lowering effect of latanoprost
0.005% when prescribed once daily and once every other
day in patients with POAG or OHT
Design: Prospective, randomized, cross-over clinical trial.
Participants: Forty eyes of 20 patients with bilateral OHT or
early stages of POAG (mean age 62 ± 12.6 years).
Methods: Following a washout period of all medications,
each patient started latanoprost once daily (group 1) in one
randomly assigned eye and once every other day (group 2)
in the other eye (both groups at 9 p.m.). After 1 month, eyes
then were crossed over to the opposite dosage of latanoprost
and followed again for 1 month. IOP was measured at 9 a.m.,
4 p.m., and 9 p.m., at baseline and on two consecutive days
at the end of the first and second month of the study. Measured IOPs 36-48 hours after drug application in group 2 were
compared with group 1 for statistical analysis.
Main outcome measures: Intraocular pressure at the end
of the first and second month of the study.
Results: Mean baseline IOP in the right eye and left eye were
25.6 ± 2.61 and 25.5 ± 2.72 (p > 0.05%) respectively. At the
end of the first month of treatment mean IOP measured at 9
a.m., 4 a.m., and 9 p.m., in group 1 and group 2 were 17.3
± 2.55 and 18.6 ± 1.9 (p = 0.00),17.2 ± 2.9 and 18.1 ± 1.5 (p
= 0.06),16.7 ± 2.2 and 17.8 ± 2.1 ( p = 0.007). At the end of
the second month of the study, IOP measured at those hours
in group1 and group 2 were 17.5 ± 2.1 and 18.9 ± 2.45 (p =

0.002), 16.7 ± 1.97 and 17.8 ± 3.05 (p = 0.001),16.9 ± 1.77
and 17.4 ± 2.39 (p = 0.009).
Conclusions: Both once daily and once every other day
dosage of latanoprost significantly reduce the IOP, but in
every other day dosage this reduction is significantly less
pronounced 36-48 hours after drug application.
References:
1. Larson LI, et al. Intraocular pressure over 24 hours after
single -dose administration of latanoprost in healthy volunteers. Acta Ophthalmol Scand 2001; 79; 567-571. 2. Mansberger SL, et al. Predictive value of a one day, one-eye trial
on the one-month ocular hypotensive response of latanoprost. Am J ophthalmol 2001; 132: 869-871. 3. Jampel HD,
et al. Randomized clinical trial of latanoprost and unoprostone in patients with elevated intraocular pressure. Am J
Ophthalmol 2002; 134: 863-871. 4. Alm A, Stjernschantz J,
et al. Effects on intraocular pressure and side effects of
latanoprost applied once daily, evening or morning. A comparison with Timolol. Ophthalmology 1995; 102: 1743-1752.
5. Dubiner HB, et al. Comparison of the diurnal ocular
hypotensive efficacy of travoprost and latanoprost over a
44-hour period in patients with elevated intraocular pressure.
Clin Ther 2004; 26: 84-91.
P384 THE EFFECTS OF PROSTAGLANDIN ANALOGUES
ON INTRACELLULAR CA²+ CONCENTRATIONS IN PROSTANOID FP OR EP-RECEPTOR-DEFICIENT MICE CILIARY ARTERIES
S. Abe1, H. Watabe1, S. Takaseki1, M. Aihara2, T. Yoshitomi1
1
Akita University School of Medicine, AKITA, Japan, 2University of Tokyo School of Medicine, TOKYO, Japan
Purpose: It has been shown that antiglaucomatous prostaglandin (PG) analogues, Latanoprost, Tafluprost and Unoprostone, not only reduce intraocular pressure but also
increase ocular blood flow. We reported that these PG analogues decreased intracellular Ca2+ concentrations ([Ca2+]i)
in wild-type (WT) mice ciliary arteries. However, the underlying mechanism is not yet clear. To investigate whether this
mechanism is derived from PG receptors (FP or EP receptors), we investigated the effect of these PG analogues on
isolated FP-receptor-deficient (FPKO) or EP-receptor-deficient (EPKO) mice ciliary arteries in vitro.
Design: Basic research.
Participants and/or controls: WT, FPKO and EPKO mice
were used.
Methods: Under a microscope, vascular ring segments of
ciliary arteries were cut from WT, FPKO and EPKO mice to
form strips (150-200 μm in width, 1.5 mm in length). These
strips were incubated in a solution composed of the Ca2+sensitive dye fura-2. The effects of various PG analogues on
[Ca2+]i were measured using an Aquacosmos System
equipped with a Nikon epifluorescence microscope and
band-pass filters for wavelengths of 340 and 380 nm. After
correction for the individual background fluorescence, the
ratio of the fluorescence at both excitation wavelengths
(F340/F380) was monitored simultaneously to determine the
[Ca2+]i.
Main outcome measure: The effects of PG analogues on
relative [Ca2+]i change were measured, where the change of
[Ca2+]i induced by the high-K solution was defined as
100%.
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Results: These three PG analogues significantly decreased
[Ca2+]i in WT mice ciliary artery elevated by high-K (LAT: 46
± 4%, TAF: 55 ± 6%, UNO: 65 ± 7%). In EPKO mice, the
decreasing rates were LAT: 49 ± 5%, TAF: 56 ± 4%, UNO:
71 ± 9%, and they were not significantly different from those
of WT. In FPKO mice, the rates were LAT: 34 ± 7%, TAF: 63
± 7%, UNO: 63 ± 7%. The rates of LAT and TAF were significantly different from those of WT mice.
Conclusions: Antiglaucomatous PG analogues decreased
[Ca2+]i in WT, EPKO and FPKO mice ciliary arteries. EP or
FP receptors seem to play a small role on vascular smooth
muscle relaxation induced by PG analogues.
References:
1. Dong Y, Watabe H, Su G, Ishikawa H, Sato N, Yoshitomi
T. Relaxing effect and mechanism of tafluprost on isolated
rabbit ciliary arteries. Exp Eye Res 87: 251-256. 2. Yoshitomi
T, Yamaji K, Ishikawa H, Ohnishi Y. Vasodilatory mechanism
of unoprostone isopropyl on isolated rabbit ciliary arteries.
Curr Eye Res 28: 167-174. 3. Hayashi E, Yoshitomi T,
Ishikawa H, Hayashi R, Shimizu K. Jpn J Ophthalmol 44:
214-220. 4. Ota T, Aihara M, Saeki T, Narumiya S, Araie M.
The Effects of Prostaglandin Analogues on Prostanoid EP1,
EP2, and EP3 Receptor-Deficient Mice. IOVS 47: 3395-3399.
5. Ota T, Aihara M, Narumiya S, Araie M. The Effects of
Prostaglandin Analogues on IOP in Prostanoid FP- ReceptorDeficient Mice. IOVS 46: 4159-4163.
P385 EFFECT OF DOSE TITRATION OF BIMATOPROST
ON THE INCIDENCE OF HYPEREMIA
S.A. Haji1, R.E. Frenkel1, M. Latina2, B. Waronicki3, M. Frenkel4
1
East Florida Eye Institute, STUART, USA, 2Massachusetts
Eye and Ear Infirmary, BOSTON, MA, USA, 3Private Practice,
STUART, FL, USA, Eye Research Foundation, STUART, FL,
USA
Purpose: Bimatoprost ophthalmic solution (0.03%) is a
member of a new class of ocular hypotensive drugs called
prostamides, which are compounds related to prostaglandins. The most common side effect of these medications is
conjunctival hyperemia, which has been reported to occur in
approximately 40% of the patients. To determine: 1) if dose
titration of bimatoprost therapy reduces the incidence and
severity of hyperemia; and 2) if delayed treatment of the
fellow eye reduces hyperemia.
Methods: Twenty-four patients with glaucoma or ocular
hypertension naive to prostaglandin or prostamide medications were randomly assigned in a double masked fashion to
instill bimatoprost following one of the two schedules. Patients
in group 1 instilled bimatoprost every day at 10 pm in one
randomly selected eye. Patients in group 2 instilled bimatoprost every third day at10 pm in one randomly selected eye
for the first three doses and then switched to every other day
dosing. On day 30, both groups were asked to use bimatoprost daily at night in both eyes. The contralateral eye in both
the groups served as an internal control and patients were
instructed to instill an artificial tear solution to maintain patient
masking. Study visits were at baseline, days 7, 14, 30, and
37. Hyperemia was graded at each visit on a 5-point scale
(0 = none, 0.5 = trace, 1 = mild, 2 = moderate, 3 = severe).
Results: Patients in group 1 showed significant increasing
hyperemia in the treated eye on each follow up visit com-

pared to group 2, which was statistically significant (see
table). The control eye had no statistically significant increase
in hyperemia at any visit through day 30. However, on day
37 visit, both the groups showed increased hyperemia in the
control eye. Bimatoprost showed IOP lowering effect at all
visits. Comparing baseline hyperemia between Group 1 and
Group 2 at each follow-up visit. Baseline vs Day 7 (Group 1)
0.28 vs 0.56 (p=0.03); (Group 2) 0.40 vs 0.53 (p=0.11). Baseline vs Day 14 (Group 1) 0.28 vs 0.56 (p=0.01); (Group 2)
0.40 vs 0.43 (p=0.38). Baseline vs Day 30 (Group 1) 0.28 vs
0.57 (p=0.01); (Group 2) 0.40 vs 0.57 (p=0.12). Baseline vs
Day 37 (Group 1) 0.28 vs 0.50 (p=0.07); (Group 2) 0.40 vs
0.54 (p=0.08).
Conclusion: Dose titration is an effective way to reduce
hyperemia seen with bimatoprost; delayed treatment of the
fellow eye does not help in reducing the hyperemia.
P386 SHORT-TERM COMPARATIVE STUDY OF THREE
DIFFERENT FORMULATIONS OF 0.005% LATANOPROST
IN HEALTHY VOLUNTEERS
K. Chavez-Villa, L. Baiza-Duran, J. Alvarez-Delgado, Y.
Contreras-Rubio, J. Medrano-Palafox
Laboratorios Sophia S.A. de C.V., GUADALAJARA, Mexico
Objective: To evaluate the safety and efficacy of three
0.005% latanoprost sterile ophthalmic solutions applied on
healthy volunteers: cyclodextrins/BAK-containing latanoprost
(CBL), cyclodextrins-containing latanoprost without BAK
(CL), and refrigerated latanoprost with BAK (RLB).
Design: The present was a single-center, double mask, prospective, longitudinal and comparative clinical study.
Participants: Thirty healthy subjects who achieved the eligibility criteria were admitted.
Methods: The study was performed in 30 ophthalmologic
healthy volunteers. They where divided in three groups
equally. The three groups received either CBL, CL (both
developed by Laboratorios Sophia, S.A. de C.V., Guadalajara, Mexico), and RLB (Pfizer Laboratories) separately in a
dose of one drop on both eyes at 20:00 h (± 1 h) during fifteen
days. The base line assessment and the evaluations during
the study were performed by one and only ophthalmologist
who did not know what formulation to each group was applied.
The volunteers were assessed the day 0 (baseline examination), 1 (the day the article was assigned and applied for the
first time), 7 and 15. The IOP was performed at 08:00 h (± 1
h) with Goldmann’s applanation tonometer. Safety was
assessed using fluorescein corneal stain with a scale ranging
from 0 (none), 1 (mild), 2 (moderate), and 3 (severe).
Main outcome measure: Intraocular pressure (IOP).
Results: The IOP reduction obtained from the baseline to
the end of study (day 15) was 3.9 mmHg (SD ± 1.5), 2.7
mmHg (SD ± 1.6), and 2.5 mmHg (SD ± 1.4) for the CBL,
RLB, and CL group, respectively. The hyperemia presented
in the three groups (scale 0 to 3) had a mean of 0.70, 0.67,
and 0.38 for RLB, CL, and CBL group, respectively.
Conclusions: According to the results, the formulation of CL
showed an equal effect on IOP reduction when compared
with the other two formulations. With regard to the safety, the
CL solution maintained a low range of hyperemia as seen
with the other two solutions. We can conclude that CL is as
effective and safe as CBL and RLB solutions in reducing the
IOP. Nonetheless, wider studies will be necessary in the
future.
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P387 IMPROVED IOP-LOWERING FOLLOWING THE
TRANSITION TO THE TRAVOPROST/TIMOLOL MALEATE
FIXED COMBINATION (DUOTRAV) FROM PRIOR MONOOR TWO-DRUG THERAPY
N. Pfeiffer1, W.C. Stewart2, M.L. Scherzer3, H.N. Maier3, S.
Schoeltzel3, J.A. Stewart2, M.C. Jasek4
1
Johannes Gutenberg-Universitat Mainz, MAINZ, Germany,
2
Pharmaceutical Research Network, LLC, DALLAS, USA,
3
Private Practice, REGENSSTAUF, Germany, 4Alcon
Research, Ltd., FORT WORTH, USA
Purpose: To evaluate the safety and efficacy of changing
the travoprost/timolol fixed combination (DuoTrav Alcon
Labs, Fort Worth, TX, TTFC) in patients with ocular hypertension or primary open-angle glaucoma.
Design: Prospective, open label clinical trial with a historical
control.
Methods: We changed patients at Visit 1, treated with any
prior mono- or adjunctive glaucoma therapy, to TTFC alone
dosed each evening. Patients had a safety visit (Visit 2) at 1
month and returned again at Month 3 (Visit 3) to evaluate
efficacy and safety on TTFC. The intraocular pressure (IOP)
was measured at the same time at Visit 3 as Visit 1 (± 1
hour).
Results: In total, 502 patients were enrolled in this trial and
480 completed Visit 3. The average age was 69.5 ± 11 years
and 305 were female and 197 male. For all patients, the
average IOP on prior therapy at Visit 1 was 21.8 ± 2.4 mmHg
and at Visit 3, 16.4 ± 2.5 mmHg (P < 0.0001). The IOP values
for TTFC were lower compared to the most common prior
treatments including: timolol (16.3 ± 2.4 vs 21.8 ± 2.1 mmHg,
n = 146, P < 0.0001), latanoprost (16.8 ± 2.3 vs 22.0 ± 2.3
mmHg, n = 76, P < 0.0001) and travoprost (16.3 ± 2.4 vs 22.0
± 2.3 mmHg, n = 65, P < 0.0001). For all patients, the most
common adverse events on TTFC were burning (n = 17,
3.4%), conjunctival hyperemia (n = 15, 3.0%) and itching (n
= 14, 2.8%). In total, 22 patients (4.4%) discontinued before

Visit 3, 18 patients for an adverse event (2.8%) and 4 patients
for withdrawn consent (n = 4, 0.8%).
Conclusion: This study suggests that patients may be safely
changed from prior mono- or adjunctive glaucoma therapy to
the travoprost/timolol fixed combination and on average, at
least over 3 months, benefit from a further reduction of
IOP.
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P388 OBSERVATIONAL STUDY ON EFFICACY AND
SAFETY OF A SYSTEMATIC SWITCH FROM LATANOPROST 0,005% AND TIMOLOL 0,5% DOSED CONCOMITANTLY TO THE TRAVOPROST 0.004%/TIMOLOL 0.5%
FIXED COMBINATION. A 6 MONTH STUDY
G.C.M. Rossi1, G.M. Pasinetti2, C. Tinelli3
1
University eye clinic of Pavia, IRCCS Policlinico San Matteo,
PAVIA, Italy, 2UO Oculistica, Istituto Beato Palazzolo,, BERGAMO, Italy, 3Lab. Epidemiologia e Statistica, fondazione
IRCCS Policlinico S. Matteo, PAVIA, Italy
Purpose: 1. To assess the efficacy and safety of systematically switching a large number of glaucoma patients from
Latanoprost 0,005 and Timolol 0,5% to the fixed combination
Travoprost 0.004%/Timolol 0.5% (TTFC); 2: To record effects
on BUT.
Design: Open-label, multicenter, prospective, observational,
6-month study.
Patients and Methods: Three hundred-nine patients on concomitant Latanoprost 0.005% and Timolol 0.5% were systematically switched to TTFC.
Main Outcome Measures: Control of intraocular pressure
(IOP), rate of patients reaching IOP < 18 mmHg, rate of discontinuation, BUT changes, tolerability. IOP was measured
at baseline (while on concomitant therapy), and at 1 and 6
months after switching to TTFC. BUT was assessed at baseline and 6 month visits. Adverse effects were recorded at 1
and 6 months.
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Results: IOP significantly decreased (from 18,3 mmHg to
16,6 mmHg) after regimen substitution (p < 0,0001). Many
patients reached an IOP < 18 mmHg (p < 0,0001). BUT significantly improved after switching (from 8,4 sec. to 9,2 sec.,
p < 0,0001). Few patients reported adverse events (AEs,
8.7%): the rate of discontinuation due to AEs was very low
(4,5%).
Conclusion: TTFC is a useful therapeutic option due to its
strong IOP-lowering efficacy with once-daily dosing. In this
study, glaucoma patients who underwent a regimen modification to TTFC obtained: 1. further reductions in IOP probably
due to improved compliance and subjectively perceived convenience; 2. improved ocular surface status linked to the
once-daily monotherapy. The high switch rate of 94,5%
beyond the 6 months follow-up visit indicates a good tolerability profile of the TTFC.
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P389 EFFECTS OF VARYING CONCENTRATIONS OF
BENZALKONIUM CHLORIDE (BAK) ALONE AND IN MARKETED TOPICAL OPHTHALMIC FORMULATIONS ON
CULTURED HUMAN CONJUNCTIVAL EPITHELIAL
CELLS
D. Ammar
University of Colorado Denver, AURORA, USA
Purpose: To investigate the effect of varying concentrations
of BAK alone and in marketed topical ophthalmic formulations
on cultured conjunctival epithelial cells.
Design: BAK concentrations of 0.001%, 0.005%, 0.01%,
0.015%, 0.02%, and 0.05% as well as marketed formulations
of topical synthetic prostaglandins were examined for cytotoxicity in a human conjunctival cell line.
Controls: Balanced salt solution (BSS, Alcon) was used as
a live’ control and a fixative solution containing 70% methanol
and 0.2% saponin in phosphate-buffered saline was used as
a dead’ control.
Methods: Human conjunctival epithelial cells (1-5c-4),
obtained from American Type Culture Collection (ATCC),
were plated onto 0.1% gelatin coated 96-well trays and cultured at 37°C and 5% CO2. Cells were assayed upon reaching confluence; media was aspirated and replaced with 100
μL of test solution. Cells were incubated at 37°C and 5% CO2
for 25 minutes. The LIVE/DEAD® Viability/Cytotoxicity Kit
(Invitrogen) was used to determine the percentage of dead

and live cells via ethidium homodimer (Eth-1) and calcein
fluorescence, respectively.
Results: The percent live cells (mean ± SD) after being
treated with BAK concentrations of 0.001%, 0.005%, 0.01%,
0.015%, 0.02%, and 0.05% were 109% ± 14%, 112% ± 14%,
56% ±15%, 28% ± 6%, 16% ± 3%, and 3% ±1%, respectively
(n = 9). The BAK containing prostaglandins behaved similarly
to their respective BAK concentration.
Conclusions: BAK, while being a very common preservative,
demonstrated significant cytotoxicity in cultured conjunctival
cells in a strong dose-response mediated manner. Ocular
surface side effects have previously been demonstrated with
chronic, long-term exposure to IOP lowering medications
containing BAK. Similar toxicity was observed in marketed
formulations of BAK containing prostaglandins that was
observed in the isolated BAK concentration. Chronic topical
ophthalmic preparations, such as glaucoma medications,
may better serve patients should an alternative preservative
be implemented or use of lesser concentrations of BAK.
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P390 EFFECTS OF PRESERVATIVE-FREE TAFLUPROST
IN VIVO ON RABBIT OCULAR SURFACE AND IN VITRO
ON IOBA CONJUNCTIVAL CELLS
E. Brasnu1, H. Liang2, C. Baudouin1, F. Brignole-Baudouin2
1
Quinze-Vingts National Ophthalmology Hospital, PARIS,
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Purpose: Most of the commercially available formulations of
prostaglandin (PG) F2 alpha analogs used for the treatment
of glaucoma contain the preservative benzalkonium chloride
(BAK), which has shown pro-inflammatory, pro-necrotic, proapoptotic and pro-oxidative effects on conjunctiva in vivo and
in vitro. Our purpose was to study the effects of the preservative-free (PF) formulation of tafluprost, a new PG analog,
on both human conjunctival cells in vitro and rabbit eyes in
vivo.
Methods: Cells from the IOBA-NHC immortalized epithelial
cell line from normal human conjunctiva were exposed for 30
minutes to 1/10 dilutions of BAK-containing commercially
available solutions of latanoprost, travoprost, bimatoprost,
their respective concentrations of BAK (0.02%, 0.015%, and
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0.005%), and preservative-free tafluprost solution. Membrane
integrity/cellular viability, apoptosis and oxidative stress were
assessed using microplate cytofluorometry and flow cytometry. Standard immunofluorescence was performed to study
cell morphologic patterns under the same conditions. At the
same time, adult male New Zealand albino rabbits received
50 μl of either: phosphate-buffered saline (PBS); PF-tafluprost 0.0015%; latanoprost 0.005%; or benzalkonium chloride (BAK) 0.02%; all solutions were applied at 5-min intervals
for a total of 15 times. The ocular surface toxicity was investigated using slit lamp biomicroscopy examination, flow
cytometry (FCM) on conjunctival impression cytology (CIC)
for CD45 and tumor necrosis factor-receptor 1 (TNFR1), and
corneal in vivo confocal microscopy (IVCM). Standard immunohistology also assessed inflammatory/apoptotic cells.
Results: Preservative-free tafluprost resulted in significantly
high membrane integrity, low oxidative stress and low proapoptotic effects on conjunctival cells in vitro. Immunofluorescence showed that cell shrinkage increased in a
BAK-concentration dependent manner, with a low shrinkage
being observed with preservative-free tafluprost. In rabbits,
clinical observation and IVCM images showed lower ocular
surface toxicity with tafluprost and PBS compared with
latanoprost and BAK. FCM showed a higher expression of
CD45 and TNFR1 in latanoprost- or BAK-instilled groups,
compared with PF-tafluprost and PBS groups. Latanoprost
induced fewer positive cells for inflammatory marker expressions in CIC specimens compared with BAK-alone, both of
which were higher than with PF-tafluprost or PBS. Immunohistology showed the same tendency of toxic ranking.
Conclusion: These results suggest that the preservativefree formulation of tafluprost, a new prostaglandin analog,
has low pro-apoptotic, pro-necrotic and pro-oxidative effects
on conjunctival cells in vitro, and that rabbit corneoconjunctival surfaces presented a better tolerance when treated with
PF-tafluprost compared with commercially available latanoprost or BAK solution.5,6
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P391 COMPARISON OF INTRAOCULAR PRESSURE
LOWERING EFFECT OF EVERY NIGHT VERSUS EVERY
OTHER NIGHT DOSING OF BIMATOPROST 0.03%
T. Shazly1, A. Latina2
1
Massachusetts Eye and Ear Infirmary, READING, USA,
2
Reading Health Center, READING,MA, USA
Purpose: To compare intraocular pressure (IOP) reduction
profiles of Bimatoprost 0.03% administered every other night
(QOD-HS) compared to every night (QHS) in patients with
primary open-angle glaucoma (POAG) and pseudoexfoliation
glaucoma (PXFG).
Design: A retrospective chart review.
Participants: Thirty six eyes of 24 consecutive patients (32
eyes with POAG and 4 with PXFG), who were switched from
QHS to QOD-HS Bimatoprost, due to intolerance or inadequate control of IOP, between May 2005 and May 2008.

Methods: IOP in the morning (AM) and afternoon (PM) of
the next day after administration (day 1) and the day after
(day 2) on QOD-HS regimen was compared to IOP in the AM
and PM when they were on QHS regimen, 4-6 weeks after
switching to QOD-HS.
Main Outcome Measure: IOP.
Results: Mean IOPs on QHS Bimatoprost were 15.9 ± 3.5
mmHg in the AM and 15.9 ± 2.8 mmHg in the PM, while mean
IOPs on QOD-HS were 14 ± 2.3 mmHg (AM) and 14.3 ± 2.6
mmHg (PM) on day 1, and 14.8 ± 3.1mmHg (AM) and 14.9
± 2.5 mmHg (PM) on day 2 after administration. The mean
diurnal IOP on QHS Bimatoprost was 15.9 ± 2.8 mmHg, while
on QOD-HS it was 14.2 ± 2.3 mmHg day 1 and 14.9 ± 2.5
mmHg day 2 after administration. IOP in the AM after QODHS therapy was lower than the IOP in the AM after QHS by
1.9 ± 2.9 mmHg (P = 0.0004), and on day 2 was lower in the
AM by (1.1 ± 3.4 mmHg at P = 0.05). PM IOP on QOD-HS
regimen was lower than PM IOP on QHS by (1.6 ± 3.4 mmHg
at p = 0.009) in the day 1 and in the PM of the day 2 IOP was
lower by (0.94 ± 3.44 at p = 0.1). Mean diurnal IOP on QODHS regimen was lower than mean diurnal IOP on QHS by
(1.76 ± 2.73 mmHg, p = 0.0004) on QOD-HS day 1 and by
(1.03 ± 3.05 mmHg, p < 0.05) on day 2. According to IOP
reduction, there was a statistically significant difference
between QHS and QOD-HS in favor of QOD-HS for at least
36 hours after administration, while IOP reduction in the PM
of day 2 after administration of QOD-HS Bimatoprost was
equal to IOP reduction in the PM on QHS regimen. Difference
between IOP fluctuation on QHS and QOD-HS day 1 and
day 2 respectively were not significant (p = 0.827 and
0.936).
Conclusion: Every other night dosing of Bimatoprost was
effective in controlling IOP in this select group of patients with
POAG and PXFG who had uncontrolled IOP, or side effects
on Bimatoprost 0.03% QHS regimen, and may be considered
as an alternative to every day treatment.
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P392 EFFECT OF TRANSITIONING FROM TOPICAL
ADMINISTRATION OF LATANOPROST TO BENZALKONIUM CHLORIDE-FREE TRAVOPROST ON SUPERFICIAL
PUNCTATE KERATOPATHY
H. Suzumura1, S. Yamazaki2, M. Nanno3, T. Kimura4, K.
Yoshikawa5
1
Nakano General Hospital, TOKYO, Japan, 2Yamazaki Eye
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Clinic, TOKYO, Japan
Purpose: To investigate the effect of a transition from topical
administration of latanoprost (LAT) to benzalkonium chloride-
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free travoprost (TRV) on superficial punctate keratopathy
(SPK).
Design: Prospective, observational case series.
Participants: Forty-five subjects (mean age, 68.4 ± 9.2 yrs;
15 males and 30 females) diagnosed with open-angle glaucoma or ocular hypertension using topical LAT for one month
or longer who showed reproducible SPK.
Methods: Patients were collected at four institutions, where
the follow-up included corneal findings, intraocular pressure,
and adverse events before and after the transition from LAT
to TRV. Each record was masked by using independent case
cards. During the follow-up period, concomitant drugs were
continued. The cornea was divided into five zones and the
fluorescein staining intensity in each zone was scored on a
five-point scale from 0 to 4 using the NEI classification; the
mean value for the intensity was regarded as the severity of
SPK. Analyses were performed independently of the facilities
from which the cases were collected.
Main outcome measure: SPK scores based on the NEI classification.
Results: The mean pre-transition SPK score was 1.4 ± 0.6.
Significant reductions in the mean SPK scores were observed
at 2 weeks (0.7 ± 0.5, p < 0.0001), 1 month (0.6 ± 0.4, p <
0.0001), and 3 months (0.7 ± 0.5, p < 0.0001) after the transition. There were no elevations in intraocular pressure after
the transition to TRV. The most frequent adverse events were
irritating sensation (24.4%) and hyperemia (33.3%).
Conclusion: SPK observed during topical administration of
LAT was significantly reduced by transitioning to TRV.
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P393 THE EFFECT OF NSAID ON INTRAOCULAR PRESSURE (IOP) REDUCTION AND CONJUNCTIVAL HYPEREMIA BY 0.004% TRAVOPROST IN NORMAL ADULTS
T. Atarashi1, M. Aihara1, K. Miyata2, H. Oshima3
1
Tokyo University, TOKYO, Japan, 2Miyata Eye Hospital,
MIYAZAKI, Japan, 3Asahi General Hospital, ASAHI, Japan
Purpose: To evaluate the effect of NSAID on intraocular
pressure (IOP) reduction and conjunctival hyperemia by
0.004% travoprost in normal adults.
Methods: This study was prospective, randomized, doublemasked crossover controlled study with 30 ophthalmologically normal subjects. Topical NSAID ( dicrofenac sodium)
was applied in randomly selected one of two eyes (treated
eye) and placebo in the other contralateral eye (control eye)
3 times a day for 2days. Travoprost 0.004%was applied once
in both eyes on the 2nd day morning. Conjunctival hyperemia
was evaluated in a blind manner by anterior segment photographs at 1, 2, 3, 6, and 12 hours after travoprost application
and classified into 6 grades. The IOP at 6, and 12 hours were
compared with the IOP in the same time of the 1st day.
Results: Thirty subjects (mean age 37.7 ± 7.2 years) completed this study. The IOP at 0, 6 and 12 hours were 15.0 ±
2.3, 10.6 ± 2.1 and 9.5 ± 2.0 mmHg (mean ± S.D.) in treated
eyes, and 15.0 ± 2.3, 13.9 ± 2.8, and 13.0 ± 2.3 mmHg in
control eyes, respectively. The mean IOP reduction rates at
6 and 12 hours were 24.2 ± 13.5% and 26.5 ± 12.2% in

treated eyes. There is no significant difference in IOP between
treated and control eyes. The mean conjunctival hyperemia
scores in treated eyes were 1.52, 1.45, 1.86, 2.41, 2.55, and
3.55 at 0, 1, 2, 3, 6, and 12 hours after travoprost application.
Those in control eyes were 1.48, 1.41, 2.03, 2.72, 3.21, and
3.52 at 1, 2, 3, 6, and 12 hours. The conjunctival hyperemia
in treated eyes were significantly less than that in control eyes
at 3 and 6hours (P < 0.05).
Conclusions: NSAID pretreatment did not influence IOP
reduction by travoprost, but conjunctival hyperemia transiently reduced. Secondly produced prostaglandins may be
involved in the conjunctival hyperemia induced by prostaglandin-analogues
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P394 REAL LIFE EXPERIENCE STUDY OF THE SAFETY
AND EFFICACY OF TRAVOPROST 0.004% / TIMOLOL
0.5% FIXED COMBINATION OPHTHALMIC SOLUTION IN
INTRAOCULAR PRESSURE CONTROL.
C. Olali, S. Ahmed, M. Gupta
United Lincolnshire Hospitals, Pilgrim Hospitals NHS Trust,
BOSTON, UK
Objective: To evaluate the safety and efficacy of Timolol
0.5% / Travoprost 0.004% combination (Duotrav) as observed
with primary open-angle glaucoma (POAG), ocular hypertension (OHT) and normal-tension glaucoma (NTG).
Design: Non-randomised prospective interventional study.
Participants: Fifty-six eyes of 28 glaucoma patients.
Methods: Patients with POAG with uncontrolled IOP on other
medication and no contraindication to beta blockers were
switched to Duotrav in 56 eyes of 28 patients. The drop in
intraocular pressure was the primary outcome measured.
Main outcome: Adequate intraocular pressure control.
Results: Switch to Duotrav provided an additional intraocular pressure reduction of 1.1 mmHg (5.6%) to 4.4 mmHg
(18.3%) was achieved at three months. The most significant
drop was seen in patients who were initially on bimatoprost
(18.3%) and travoprost (18.2%). It was effective in lowering
the intraocular pressure to clinically significant levels in
POAG, NTG and OHT (mean additional drop < 18 mmHg in
POAG, NTG and 18.3 mmHg in OHT).
Conclusion: Duotrav was well tolerated with few side effects
and produced clinically significant additional IOP reduction
when switched from other anti-glaucoma drugs in patients
with uncontrolled glaucoma. It also helped achieve IOP of <
18 mm in glaucoma patients.
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prostaglandin receptors mediating mediating inositol phosphates generation and calcium mobilizationin Swiss3T3 cells:
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P395 PERIORBITAL CHANGES INDUCED BY UNILATERAL TOPICAL THERAPY WITH BIMATOPROST 0.03%
IN PRIMARY OPEN-ANGLE GLAUCOMA PATIENTS AND
ITS REVERSIBILITY
T. Shazly1, M. Latina2
1
Massachusetts Eye and Ear Infirmary, READING, USA,
2
Reading Health Center, READING, MA, USA
Purpose: To describe periorbital changes as a side effect of
topical therapy with bimatoprost 0.03%.
Design: Case series.
Participants: A clinical review of 14 nonconsecutive patients
(6 females and 8 males) with primary open-angle glaucoma
treated daily with unilateral topical bimatoprost 0.03%.
Methods: Documentation with digital photography and Hertel exophthalmometry was done.
Main outcome measure: Periorbital skin changes.
Results: Eyes treated with bimatoprost 0.03%, significant
deepening of the upper eyelid sulcus, periorbital fat atrophy,
loss of the lower eyelid fullness, and involution of dermatochalasis, with dark discoloration of the lid and periorbial
skin and apparent enophthalmos, compared to the fellow
untreated eye. These unilateral changes were not present
prior to starting bimatoprost. Exophthalmometry didn’t reveal
any significant difference between treated and untreated
eyes. These changes appeared as early as 2 months after
commencing bimatoprost treatment, and were partially
reversible 4 months after discontinuation of the medication
in 2 patients. Four patients self reported these changes as
asymmetric appearance of their eyes, troublesome enough
to switch them to other medications.
Conclusions: Unilateral bimatoprost use can lead to periorbital changes that can be bothersome to the patients, due to
asymmetric appearance of the eyes. Those changes seem
to be at least partially reversible on stopping the medication.
References:
1. Filippopoulos T, Paula JS, Torun N, Hatton MP, Pasquale
LR, Grosskreutz CL. Periorbital changes associated with
topical bimatoprost. Ophthal Plast Reconstr Surg 2008; 24:
302-307. 2. Easthope SE, Perry CM. Topical bimatoprost: a
review of its use in open-angle glaucoma and ocular hypertension. Drugs Aging 2002; 19: 231-248. 3. Tappeiner C,
Perren B, Iliev ME, Frueh BE, Goldblum D. Orbital fat atrophy
in glaucoma patients treated with topical bimatoprost –can
bimatoprost cause enophthalmos. Klin Monatsbl Augenheilkd
2008; 225: 443-445. 4. Peplinski LS, Albiani Smith K. Deepening of lid sulcus from topical bimatoprost therapy. Optom

Vis Sci 2004; 81: 574-577. 5. Martinez A, Sanchez M. Efficacy and safety of bimatoprost/timolol fixed combination in
the treatment of glaucoma or ocular hypertension. Expert
Opin Pharmacother 2008; 9: 137-143.
P396 PROSTAGLANDINS IN EUROPEANS WITH ANGLECLOSURE GLAUCOMA
E.A. Egorov, J.G. Oganezova
Russian State Medical University, MOSCOW, Russian Federation
Purpose: Angle-closure glaucoma (ACG) is one of the most
important causes of world blindness. Recent studies showed
the efficacy of prostaglandins in treatment of this disease.
But most of them were performed in Asian subjects. So the
objective of our study was to evaluate efficacy and safety of
monotherapy by latanoprost in comparance with travoprost
in European patients with chronic ACG.
Design: Three-months, open-label, prospective, randomized,
comparative study.
Participants: Sixty patients (112 eyes) with chronic ACG
after laser iridectomy were enrolled in the study. Female 36
(60%) and male 24 (40%). Mean age 67 ± 8,03 (from 55 to
78).
Intervention: Previous treatment was cancelled in all
patients. After ‘wash-out’ period all of them were randomized
into 2 groups and switched to latanoprost or travoprost monotherapy at 8 p.m. once daily. Biomicroscopy and IOP measurements with Goldmann tonometer were performed at the
same time during each visit: before treatment, in 2 weeks
and in 1, 2, 3 months after beginning. Visometry and perimetry were performed before treatment, in 1 and 3 months after
beginning.
Main outcome measures: Efficacy was determined by
reduction in IOP and decrease of scotomas’ number from
baseline; tolerability was assessed by reports of adverse
events.
Results: After 3 months of prostaglandin treatment, the
mean IOP reduction were 19,68% in latanoprost and 20,89%
in travoprost group (p < 0,05). The decrease of scotomas’
number was 38,5% in latanoprost (p > 0,05) and 48,82% in
travoprost group (p < 0,03). Patients withdrawal because of
heavy hyperemia and burning after first instilation of study
drug: 4 (6 eyes) in travoprost and 1 (2 eyes) in latanoprost
group. Number of eyes with conjunctival hyperemia was significantly higher in travoprost group than in latanoprost in 2
weeks and 2 months after treatment beginning (p < 0,03).
Conclusion: Significant decrease of IOP was seen after 2
weeks of prostaglandine monotherapy (without difference
between groups) and IOP-level was stable during all treatment period. Decrease of scotomas’ number was significant
just in travoprost group. No serious ocular or systemic
adverse event was reported. Side effects in both groups were
mostly presented by light conjunctival hyperemia.
References:
1. Aung T, Chan YH, Chew PT. Degree of angle closure and
the intraocular pressure-lowering effect of latanoprost in subjects with chronic angle-closure glaucoma. Ophthalmology
2005; 112: 267-271. 2. Chew PT, Aung T, Aquino MV, RojanaPongpun P. Intraocular pressure-reducing effects and
safety of latanoprost versus timolol in patients with chronic
angle-closure glaucoma. Ophthalmology 2004; 111: 427-434.
3. Chew PTK, RojanaPongpun P, et al. Intraocula Pressure-
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lowering Effect and Safety of Travoprost 0.004% and Lataoprost 0.005% for the Treatment of Chonic Angle Closure
Glaucoma. Asian Journal of Ophtalmology 2006; 8: 13-19.
4. Quigley HA, Broman AT. The number of people with glaucoma worldwide in 2010 and 2020. Br J Ophthalmol 2006;
90: 262-267. 5. Sakai H, Shinjyo S, Nakamura Y, Ishikawa
S, Sawaguchi S. Comparison of latanoprost monotherapy
and combined therapy of 0.5% timolol and 1% dorzolamide
in chronic primary angle-closure glaucoma (CACG) in Japanese patients. J Ocul Pharmacol Ther 2005; 21: 483-489. 6.
Sihota R, Saxena R, Agarwal H.C, Gulati V. Crossover comparison of timolol and latanoprost in chronic primary angleclosure glaucoma. Arch Ophthalmol 2004; 122: 185-189. 7.
Wang N, Fan Z, Wu H, Li D, Huang Y, Chen J, Lin H. Drug
therapy for residual angle-closure glaucoma after laser iridectomy. Zhonghua Yan Ke Za Zhi 2002; 38: 712-716.

had a significant reduction (p < 0,001) but bimatoprost group
had a lower IOP before treatment comparing with travaprost
and latanoprost group: Travaprost before: 18.27 mmHg (±
3.65) and after: 13.64 mmHg (± 3.15); Bimatoprost before:
15.87 mmHg (± 3.37) and after 12.5 mmHg (± 2.85); Latanoprost before: 18.29 mmHg (± 4.25) and after 13.74 mmHg (±
3.46) for the right eye. Travaprost before: 17.96 mmHg (±
3.83) and after: 13.95 mmHg (± 3.49); Bimatoprost before:
16.23 mmHg (± 3.50) and after 12.91 mmHg (± 3.53); Latanoprost before: 17.74 mmHg (± 3.86) and after 13.50 mmHg (±
3.27) for the left eye.
Conclusion: A significant hyperemic reduction was found
after switching from a monotherapy with prostaglanding or
prostamide to a fixed combination of prostamide and betablocker. IOP reduction was significant after the intervention
for all three groups.

P397 HYPEREMIA REDUCTION AFTER ADMINISTRATION OF FIXED COMBINATION OF BIMATOPROST AND
TIMOLOL MALEATE IN PATIENTS ON PROSTAGLANDIN
OR PROSTAMIDE MONOTHERAPY
A. Paranhos Jr1, M. Mendonça2, M. Jordão3, J. Giampani4,
R. Torres5, M. Paolera6, H. Russ7, C.L. Lottenberg1
1
Hospital Israelita Albert Einstein, SAO PAULO, Brazil, 2Glaukos, SAO JOSE DO RIO PRETO, Brazil, 3Hospital do Servidor Publico Estadual, SAO PAULO, Brazil, 4UFMT, CUIABÁ,
Brazil, 5Angelina Caron, CURITIBA, Brazil, 6Santa Casa de
São Paulo, SÃO PAULO, Brazil, 7Instututo Graef de Oftalmologia, CURITIBA, Brazil

P398 EARLY ANTERIOR CHAMBER AND ANGLE
CHANGES WITH PROSTAGLANDIN ANALOGS
B. Satana1, U. Eksioglu1, A. Misirlioglu1, N. Dundar1, I. Yalvaç2, G. Yilmaz Cinar1, R. Kasim1, S. Duman1
1
Ministry of Health Ankara Training and Research Hospital,
ANKARA, Turkey, 2University of Yeditepe, Eye Hospital,
ISTANBUL, Turkey

Objective: To evaluate hyperemic and IOP reduction in
patients who switch from prostaglandin or prostamide to a
fixed combination of prostamide with timolol maleate.
Design: Multicentre longitudinal non-controlled, non-randomized open trial.
Participants: One hundred twenty-nine patients were
selected; 52 were on travaprost, 47 on bimatoprost and 26
on latanoprost. For all patients included, monotherapy was
not enough for adequate IOP control and they should have
no beta-blocker contradiction history.
Intervention: Patients were treated with a fixed combination
of bimatoprost and timolol maleate. Hyperemia was evaluated using a referential table and IOP was measured at 8:00,
12:00 and 16:00 h before and after three months of treatment.
Main outcome: IOP and hyperemia was compared in two
intervals: pre-treatment and after three months. The mean of
three measures of IOP during the day was considered for
analysis. Two-way ANOVA (repeated measurement considered) was used for analysis.
Results: Hyperemia and IOP were reduced for all three
groups with the same pattern for both eyes. Bimatoprost
group had the highest hyperemic level before treatment comparing with latanoprost and travaprost group and had the
greatest reduction after treatment (p < 0,01). Mean hyperemia level was: Travaprost before: 1.59 (± 0,85) and after:
0.88 (± 0.67); Bimatoprost before: 1.91 (± 0.70) and after 0.48
(± 0.53); Latanoprost before: 1.26 (± 0.58) and after 0.79 (±
0.81) for the right eye. Travaprost before: 1.52 (± 0.88) and
after: 0.81 (± 0.67); Bimatoprost before: 1.77 (± 0.82) and
after 0.45 (± 0.53); Latanoprost before: 1.28 (± 0.55) and after
0.66 (± 0.65) for the left eye. Regarding IOP, all three groups

Purpose: To determine the anterior chamber and angle
parameters change after prostoglandin analogs treatment in
primary open-angle glaucoma patients.
Methods: Prospectively anterior chamber depth (ACD), anterior chamber volume ACV and anterior chamber angle /ACA)
results were compared with Corneal Topography unit before
and after prostaglandine analogs (latanoprost, bimatoprost
and travaprost randomized) treatment at 1, 3 and 6 months
with Paired-t test. Recently diagnosed 19 glaucoma patients
(36 eyes) without any previous glaucoma medication history,
were included.
Results: The mean age was 63,2 years, The difference of
ACD, ACV and ACA between premedication and 1-month
results were statistically nonsignificant. P-values were
respectively; 0.1, 0.2, 0.3. The comparision of both ACD and
ACA premedication and 3. month results were statistically
significant (p = 0.02 for both)
Conclusion: Anterior chamber parameters can be effected
and angle changes can be occured as a result of presumed
ciliary body edema by Prostoglandin analogs. But larger
series with longer follow-ups are needed.
References:
1. Aung T, Chan YH, Chew PT; EXACT Study Group. Degree
of angle closure and the intraocular pressure-lowering effect
of latanoprost in subjects with chronic angle-closure glaucoma. Ophthalmology 2005; 112: 267-271. 2. Aung T, Lim
MC, Chan YH, Rojanapongpun P, Chew PT; EXACT Study
Group. Configuration of the drainage angle, intraocular pressure, and optic disc cupping in subjects with chronic angleclosure glaucoma. Ophthalmology 2005; 112: 28-32. 3. Chew
PT, Aung T, Aquino MV, RojanaPongpun P; EXACT Study
Group. Intraocular pressure-reducing effects and safety of
latanoprost versus timolol in patients with chronic angleclosure glaucoma. Ophthalmology 2004; 111: 427-434. 4.
Yalvac IS, Tamcelik N, Duman S. Acute angle-closure glaucoma associated with latanoprost. Jpn J Ophthalmol 2003;
47: 530-531. 5. Herndon LW, Asrani SG, Williams GH, Challa
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P, Lee PP. Paradoxical intraocular pressure elevation after
combined therapy with latanoprost and bimatoprost. Arch
Ophthalmol 2002; 120: 847-849.
P399 EFFICACY AND SAFETY OF A FIXED-COMBINATION OF BIMATOPROST AND TIMOLOL IN THE TREATMENT OF PATIENTS WITH POAG OR OH, A 3 MONTH
REPORT
C. Hartleben
Clinica de Glaucoma, MEXICO CITY, Mexico
Purpose: To study the efficacy and safety of a fixed-combination of bimatoprost and timolol (Ganforti TM) one drop in the
morning for treatment of POAG or ocular hypertension in a
3 month multicenter study in Mexico.
Design: The design was prospective, multicenter, openlabel, clinical phase IV study.
Participants: Two hundred thirty-seven patients with POAG
or OH were tested.
Methods: Two hundred thirty-seven patients who were nave
to treatment or after washout, were given Ganforti TM drops
at waking. Measurements were taken at trough (8 am) and
peak (10 am) at baseline, at 1 week, and at month 1, 2 and
3. IOP was the main variable, and VFs were taken at baseline
and at 3 months. Safety was evaluated at slit lamp for adverse
effects and interrogation for side effects. Statistical analysis
was done by Anova, Wilcoxon and Bonferroni’s post-hoc
test.
Main outcome measure: IOP at peak and trough at 3 months
of treatment.
Results: Two hundred thirty-seven patients were included,
and followed up for 3 months, of which 237 patients finished
the study. Four patients were withdrawn from the study
because of allergy (2), local discomfort (2) or systemic side
effects (1, low blood pressure and bradycardia), and one
abandoned treatment. Mean IOP at baseline (after washout
of up to 4 weeks) started as a mean of 21.16 mmHg and
ended at the 3 month end of study, at 15.22 mmHg at peak
hour (10 am), a drop of 5.94 mmHg or 28.8% (range:
12.5-17.9 mmHg). As for response rate, 79% of patients had
a 20% IOP drop or more. The subgroup of 54 patients who
had originally been on beta blockers had a larger IOP drop
(6.11 mmHg) vs the ones who had been originally on prostaglandins (6.06 mmHg). Adverse events were 7 patients or
3%: Side effects were local in 4 cases, which necessitated
termination of study, one severe allergy and one intense conjunctival hyperemia and lid swelling. One case had low blood
pressure and bradycardia, and was also removed from study.
When asked about patient satisfaction, 90% of patients
responded they were satisfied with treatment.
Conclusions: Once-daily treatment with Ganforti TM was
effective in lowering IOP 28.8% or 5-94 mmHg in patients
with POAG or ocular hypertension in this 3 month study. We
found a 3% of adverse effects that necessitated removal of
patients from study protocol.
References:
1. Martinez M, Sanchez M. Bimatoprost/timolol fixed combination vs latanoprost/timolol in open-angle glaucoma patients.
Eye advance online publication, 6 June 2008 doi: 10.1038/
eye 2008.148. 2. Brandt JD, Cantor LB, Katz LJ, et al.
Bimatoprost/timolol fixed combination: a 3 month double
masked, randomize parrallel comparison to its individual
components in patients with glaucoma or ocular hyperten-

sion. J Glaucoma 2008; 17. 3. Noecker RS, Dirks MS, Choplin NT, et al. A six-month randomized Clinical Trial comparing
the IOP lowering efficacy of Bimatoprost and Latanoprost in
patients with Ocular Hypertension or Glaucoma. Am J Ophtalmol 2003; 135: 55-63. 4. A Cost-effectiveness analysis of
fixed-combination therapies in patients with open-angle Glaucoma: a European perspective. Curr Med Res Opin 2008;
Apr 24 (4)10577-63. 5. Skorkosvska K. Comparison of
intraocular pressure lowering efficacy of bimatoprost/timolol
fixed combination and other glaucoma medications in the
treatment of glaucoma. Cesk Slov Oftalmol 2008; 64:
144-148.
P400 COMPARISON OF THE EFFECTS OF BIMATOPROST AND A FIXED COMBINATION OF LATANOPROST
AND TIMOLOL ON 24-HOUR BLOOD PRESSURE AND
OCULAR PERFUSION PRESSURE
L. Rossetti
Clinica Oculistica Universita di Milano, TORINO, Italy
Purpose: To compare the effect of bimatoprost and the fixed
combination of latanoprost and timolol (LTFC) on 24-hour
systolic (SBP) and diastolic (DBP) holter blood pressure and
on 24-hour ocular perfusion pressure (OPP) in glaucoma
patients.
Design: Randomized, double-masked, multicentre clinical
trial.
Participants: Two hundred patients with glaucoma.
Methods: Included were patients who were controlled (IOP
< 21 mmHg) on the unfixed combination of latanoprost and
timolol for at least 3 months prior to the baseline visit or
patients on monotherapy either with latanoprost or timolol
who were eligible for dual therapy not being fully controlled
on monotherapy. The latter group of patients underwent a 6
weeks wash-in phase with the unfixed combination of latanoprost and timolol before baseline IOP determination and
inclusion into the study. Supine and sitting position IOPs were
recorded at 8 p.m., midnight, 5 a.m., 8 a.m., noon and 4 p.m.
at baseline, week-6 and week-12 visits; a 24-hour blood pressure curve was obtained with holter (measurements every
15 minutes) at baseline and between week 6 and 12. Comparisons between treatments and within the 2 treatment
groups with baseline were carried out with ANOVA. Rates of
diastolic OPP < 55, < 45, < 35 mmHg in the 2 groups were
calculated and compared using Fisher’s test.
Results: Mean baseline SBP and DBP were 136.5 ± 18.3 vs
134.2 ± 20.1 mmHg (p = 0.1) and 79.1 ± 10.2 vs 78.2 ± 10.1
mmHg (p = 0.4) in the bimatoprost and LTFC groups respectively. At week 12, mean SBP was significantly lower in the
group treated with LTFC (p = 0.03), while no significant difference in mean DBP was found between the 2 groups.
Analysis of diastolic OPP found no significant difference
between the 2 groups, and proportions of patients with at
least one value of the 24-hour curve below 55, 45 and 35
mmHg were 75%, 46%, 26% and 76%, 47%, 28% in the
bimatoprost and LTFC groups respectively (p = 0.1).
Conclusions: Similar mean DBPs and diastolic OPPs were
found after both bimatoprost and the LTFC. Mean SBP was
significantly lower after the LTFC. In this study, the percentage of ‘dippers’ was considerably higher than the one
described in previous studies on the role of perfusion pressure in glaucoma.
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P401 EFFICACY OF BIMATOPROST 0.03% IN REDUCING
THE INTRAOCULAR PRESSURE IN PATIENTS WITH 360
DEGREE SYNECHIAL ANGLE-CLOSURE GLAUCOMA: A
PRELIMINARY STUDY
P. Vyas, S. Vyas, U. Naik
Choithram Netralaya, INDORE, India
Purpose: To evaluate the efficacy and safety of Bimatoprost
0.03% in lowering intraocular pressure (IOP) in patients with
360 degree synechial angle-closure glaucoma.
Design: This was a prospective, non-randomized, non-comparative, selective analysis, single-centre pilot study.
Participants: Twenty Indian chronic angle-closure glaucoma
(CACG) patients having 360 degree peripheral anterior synechiae (PAS), an IOP greater than 21 mmHg and with no
visual potential in the study eye were recruited.
Methods: All participants underwent a detailed eye examination that included assessment of visual acuity, slit-lamp biomicroscopy, applanation tonometry and gonioscopy.
Following YAG peripheral iridotomy and reconfirmation of
complete angle closure by indentation gonioscopy, dilated
fundus examination including disc evaluation was carried out,
baseline IOP was measured and once-daily evening dose of
Bimatoprost 0.03% administered for 8 weeks. Study visits
were scheduled at day 1, weeks 1, 4 and 8 of therapy. At
each study visit, IOP was recorded in triplicate at 8:00 AM,
10:00 AM and 4:00 PM.
Main outcome measure: The primary efficacy outcome
measure was percentage change in IOP from baseline to 8
weeks of therapy.
Results: The mean age at presentation was 56.5 ± 8.23
years. The pre-treatment mean baseline IOP was 43.22 ±
5.8 mmHg. Post-treatment mean IOP at day 1, weeks 1, 4
and 8 were 27.43 ± 9.72, 29.72 ± 10.55, 28.96 ± 9.25 and
28.03 ± 9.88 respectively. The mean percentage reduction
in IOP from baseline to 8 weeks of Bimatoprost therapy was
33.42% (43.22 ± 5.18 to 28.53 ± 9.95 mmHg, P = 0.0000).
The most commonly reported adverse event was conjunctival
hyperaemia (35%).
Conclusion: In this unique preliminary study, Bimatoprost
0.03% treatment resulted in a statistically significant reduction in IOP in primary CACG patients with 360 degree PAS.
Thus it can be inferred that Bimatoprost 0.03% is a safe and
efficacious treatment modality in this subgroup of CACG
patients. The study results suggest that Bimatoprost 0.03%
does not require an open ciliary face for reducing IOP.
References:
1. Chen MJ, Chen YC, Chou CK, Hsu WM. Comparison of
the effects of Latanoprost and Bimatoprost on intraocular
pressure in chronic angle-closure glaucoma. J Ocul Pharmacol Ther 2007; 23: 559-566. 2. Sihota R, Saxena R, Agarwal
HC, Vikas Gulati. Crossover comparison of Timolol and
Latanoprost in chronic primary angle-closure glaucoma. Arch
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Bimatoprost monotherapy in primary chronic angle closure
and primary open angle glaucoma eyes: a three-year study.
J Ocul Pharmacol Ther 2007; 23: 351-358. 4. Chen MJ, Chen
YC, Chou CK, Hsu WM. Comparison of the effects of Latanoprost and Travoprost on intraocular pressure in chronic
angle-closure glaucoma. J Ocul Pharmacol Ther 2006; 22:
449-454 5. Kook MS, Cho HS, Yang SJ, Kim S, Chung J.
Efficacy of Latanoprost in patients with chronic angle-closure

glaucoma and no visible ciliary-body face: A preliminary
study. J Ocul Pharmacol Ther 2005; 21: 75-84.
P402 INTRAOCULAR PRESSURE LOWERING EFFICACY
AND SAFETY OF TRAVOPROST 0.004% AS A REPLACING THERAPY IN PATIENTS WITH OPEN-ANGLE GLAUCOMA OR OCULAR HYPERTENSION
J. Ge1, X.H. Sun2, N.L. Wang3, J.L. Zhao4, L.L. Wu5, X.M.
Chen6, Z.X. Wang7, B. Li7
1
Zhongshan Ophthalmic Center of Zhongshan University,
GUANGZHOU, China, 2Shanghai EENT Hospital of Fudan
University, SHANGHAI, China, 3Beijing Tongren Hospital of
Capital Medical University, BEIJING, China
4
Peking Union Medical College Hospital, BEIJING, China,
5
Peking University Eye Center, BEIJING, China, 6West China
Eye Center of Sichuan University, SICHUAN, China, 7Alcon
Research Ltd, FORT WORTH, TX, USA
Aim: To evaluate the intraocular pressure lowering efficacy
of travoprost 0.004% monotherapy in patients previously
treated with other topical ocular hypertensive medications,
and in previously untreated patients.
Participants and Methods: This open-label, 12-week study
in 1651 adult patients with ocular hypertension or open-angle
glaucoma who were untreated or required a change in therapy (due to either inadequate efficacy or safety issues) as
judged by the investigator was conducted at six sites in
China. Previously treated patients were instructed to discontinue their prior medications at the first visit. All the patients
were dosed with travoprost 0.004% once-daily at 8 pm in both
eyes for 12 weeks. Efficacy and safety evaluations were conducted at weeks 4 and 12. IOP measurements were performed at the same time of the follow-up visits.
Results: Mean IOP reductions from baseline in untreated
and treated patients with different prior medications at weeks
12 were: latanoprost, 4.3 mmHg (± 4.6); beta-blocker, 6.3
mmHg (± 4.0); alpha-agonist, 7.5 mmHg (± 4.3); topical CAI,
8.0 mmHg (± 4.9). All mean IOP changes from baseline were
statistically significant (p < 0.001). No treatment-related serious adverse events were reported in this study.
Conclusion: In patients treated with other ocular hypertensive medications or untreated, the IOP reduction with travoprost was significant. The results of this study demonstrate
the potential benefit of using travoprost as a replacement
therapy in order to ensure adequate IOP control. Travoprost
administered once daily was safe and well tolerated in
patients with glaucoma or ocular hypertension.

11.7. Medical treatment: Treatment of
bloodflow
P403 SYSTEMIC HYPERTENSION - RISK FACTOR FOR
PROGRESSION IN PRIMARY OPEN-ANGLE GLAUCOMA
A.M. Neacsu
County Emergency Hospital, BRAILA, Romania
Purpose: In a recent years it has been hypothesized that
primary open-angle glaucoma (POAG) is particularly characterized by vascular dysregulation. In this study we wish to
evaluate and to analyse the evolution to primitive open-angle
glaucoma and vascular factor present (systemic hyperten-
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sion), to make correlations to the stages of arterial hypertension, the treatment of the systemic disease and progression
rate of visual field (VF) like marker to functional impact in
glaucoma disease.
Method: The study involved 109 (50 female; 59 male)
patients diagnosed and treated during 14 months, ages
between 55 and 70 years. All patients involved are POAG
and Systemic Hypertension, classified according to the European Society of Cardiology guidelines 2007. The cases are
divided in three groups (A, B and C) after the stage of systemic hypertension and the cardiovascular risks factors. To
diagnose glaucoma we used a complete protocol of ocular
examination: visual acuity, biomicroscopy, gonioscopy,
intraocular pressure (IOP), optic nerve evaluation, computerized perimetry (mean defect (MD), pattern defect (PD)). General examination protocol included a complete metabolic and
cardiovascular screening. Each group of patients received
different antihypertensive therapy depending on the level of
systolic blood pressure, diastolic blood pressure and the
global cardiovascular factors involved: angiotensin-converting enzyme inhibitors (ACE): 39 patients, beta blockers: 35
patients, thiazide diuretics: 35 patients. IOP the most important factor to glaucoma progression are maintained to optimal
values with same ocular lipid hypotensor-prostaglandin analogues Travoprost.
Results: The level of SBP/DBP was stabilized with antihypertensive drugs but it is necessary to mention that after the
first evaluation (three months) a subgroup of 19 patients was
identified who needed an augmentation of antihypertensive
therapy. they received a similar combination The study shows
the patients with POAG and Systemic Hypertension who are
received a antihypertensive medication(beta blockers, diuretics or ACE inhibitors) what sustained constant values of systolic and diastolic blood pressure have a evolution constant
of parameters VF (MD, PD).The groups with great variations
of blood pressure especially diastolic blood pressure and
additional cardiovascular risks factors who needs a supplementary antihypertensive therapy have accelerate progression rate of VF with same good level of IOP.
Conclusions: The role of vascular factor in glaucoma progression determine a therapy for each patient with cardiovascular factor .The systemic disease treatment are a
important place in glaucoma progression because a constant
values of blood pressure and a good cardiac debit generate
a proper perfusion pressure of the optic nerve head with
influence on the evolution a glaucoma disease.
References:
1. Borvented J, Polak G, Varadi A. New medical treatment
of cardiovascular disease 2006: 123-148,95-102,109-120. 2.
Fulga I. Pharmacology 2006: 356-398. 3. Flammer J, Mozaffarieh M. What is the patogenetic concept of glaucomatous
optic neuropathy. Surv Ophthalmol 52: S162-S173. 4. Guidelines for Management of Hypertension 2007. Journal of
Hypertension 2007: 1129-1145. 5. Grieshhaber M, Mozaffarieh M, Flammer J. What is the link between vascular disregulation and glaucoma. Surv Ophthalmol 2007; 2:
S144-S149. 6. Pache M, Flammer J. A sick eye in a sick
body? Systemic findings in patients with primary open angle
glaucoma. Surv Ophthalmol 51: S179-S212. 7. Terminology
and guidelines of glaucoma 3rd edition: 89.

11.14. Medical treatment: Investigational
drugs; pharmacological experiments
P404 ADAPTIVE DESIGN IN OPHTHALMOLOGY CLINICAL TRIALS: AN EFFECTIVE APPROACH FOR DRUG
DEVELOPMENT
M. Katz1, J. Quinlan2
1
The George Washington University, WASHINGTON, USA,
2
Cytel, Inc., CAMBRIDGE, USA
Purpose: In 2004, the FDA released the critical path initiative
challenging industry to develop drugs cheaper, faster and
better. Adaptive designs were identified as one means to
achieve these goals. Most clinical trials are conducted in a
rigid protocol with key design parameters determined at preplanning stage and held constant thereafter, leading to
increased chance of missed endpoints, unnecessary use of
ineffective treatment arms, wasted resources and subject
enrollment and prolonged development time. Increased sensitivity to inefficiencies in clinical trials has prompted adaptive
mechanisms which allow key design parameters to be modified in a pre-defined manner according to data accumulating
as the clinical trial is on-going.
Design: We employed study simulations that analyzed accumulating data to modify study design features according to
prospectively defined plans. In this simulation study operational characteristics were compared between different
designs in a dose-finding exploratory clinical trial of IOP
effects in an ocular hypertensive population.
Testing: Methodology compared conventional parallel design
with innovative adaptive features that allowed for sample size
re-estimation, allocation of patients to more effective doses
and early stopping rules for both efficacy and futility. Decision
rules for these adaptations were pre-specified, to be based
on observed data at interim analysis.
Results: Simulations demonstrated the adaptive approach
outperformed the fixed parallel design. Given the same sample size, adaptive patient allocation resulted in more patients
being allocated to effective doses, and fewer patients allocated to ineffective dose levels. The adaptive design provided
not only greater power for detecting the treatment effect of
IOP for effective doses, but also provided treatment estimates with greater precision.
Conclusions: The use of adaptive designs is an efficient
approach for facilitating Ophthalmology clinical trials, especially so within ‘learning’ phase of development - Phase II.
The application of adaptive design to trials in Ophthalmology
can create a new paradigm in which clinicians conduct clinical trials with greater efficiency and flexibility without compromising study validity or integrity.
References:
1. Scheiner LB, Learning versus confirmatory in clinical drug
development, Clin Pharmacol Ther 1997; 16. 2. Berry, DA,
et al. In: Gatsonis, Cl, Carlin B, Carriquiry, A (Eds.). Case
Studies in Bayesian Statistics V. New York: Springer 2001,
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P405 OCULAR HYPOTENSIVE EFFECT OF SYSTEMIC
AND TOPICAL INSULIN
M. Abdulrazik
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Purpose: Studies have shown that insulin has no effect on
intraocular pressure (IOP). However, in wake of recent
renaissance of early insulin intervention in type-2 diabetes,
unexpected ocular findings from follow-ups of patients starting insulin therapy have justified a reassessment. Therefore,
the present study aims at investigating the effect of insulin
on IOP.
Design: Observational experimental study.
Participants: Twenty-one type-2 diabetes patients and 48
female albino rabbits.
Methods: Type-2 diabetes patients, with no diabetic retinopathy and without therapy that could affect IOP, were periodically examined starting from 3 weeks before the initiation
of SC insulin therapy. Animal studies on 48 female albino
rabbits were done to investigate the tolerability of ocular insulin administration and insulin effect on IOP. Controls and
negative controls received denaturated insulin and balanced
salt solution (BSS) respectively. Examinations included body
mass index (BMI) determinations (humans), and measurements of IOP (humans: Goldmann applanation tonometer;
rabbits: Tonopen AVIA, Reichert), blood glucose level at time
of IOP measurement (Optium-Xceed, Abbott), and central
corneal thickness (CCT) (SP 100, Tomey).
Main outcome measure: Intraocular pressure, central corneal thickness, and blood glucose concentration.
Results: Twenty-one patients have completed > 6 months
of follow-up on insulin therapy. There were no statistically
significant differences in IOP compared to baseline in first
month of insulin therapy. Though statistically significant differences were prominent by the end of third month with Insulin IOP lowering effect being inversely correlated to the BMI
(31.26 ± 4.0, 12.74 ± 8.6, and 9.81 ± 5.91% lower IOP, for
BMI groups of & 25.0, >25.0-30.0, and > 30.0 kg/m2 respectively). In rabbits, 6 daily instillations of 8 μ of insulin (Humulin 70/30, Lilly) on corneal surface was the most tolerated and
effective protocol in lowering IOP. In treated eyes of this protocol, IOP was statistically significant lower than baseline at
days 26-32 and from day 34 on, being 35.23 ± 4.7% less at
2 months after initiation of insulin (7.24 ± 5.08 and 5.14 ±
4.28% for the denaturated insulin and BSS respectively). In
both humans and rabbits, the ocular hypotensive effect of
insulin was not correlated with blood glucose concentrations
or CCT measurements.
Conclusions: The association between IOP and insulin
resistance was reported previously, and several studies have
attempted to elucidate the correlation of CCT with ocular and
systemic factors. However, this is the first report to suggest
an ocular hypotensive effect of insulin, not correlated to
changes in blood glucose or CCT. More studies are needed
due to the small sample size of this observational study and
more preclinical studies should be done to address formulation challenges. Clinical studies are invited to address the
effect of insulin on IOP in non-diabetic subjects.
References:
1. Lane JT, Toris CB, Nakhle SN, et al. Am J Ophthalmol
2001; 132: 321-327. 2. Weng J, Li Y, Xu W, Shi L, et al.
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11.15. Medical treatment: Other drugs in
relation to glaucoma
P406 CIDOFOVIR INTRAVITREAL INJECTION FOR ABSOLUTE PAINFUL GLAUCOMA
L. Voskanyan, A. Malayan
S.V. Malayan’s Eye Center, YEREVAN, Armenia
Objective and purpose: Absolute painful glaucoma (APG)
is still one of the significant causes of inability to work in
Armenia. Many cases with untreated or uncontrolled glaucoma in their final stage are found in all regions of the country. Difficulties with medications purchase, price and problems
with the application and failure to remember to take medication or sometimes refractory conditions make patients
unhappy with their disease. Severe pain, tearing, redness
and other symptoms in non-seeing eyes push the patients
and doctors to remove the organ and keep cosmetic form
with expensive implants and prosthesis. During many centuries enucleation or evisceration of the globe was the only
method to ‘treat’ APG .
Design: Patients with different forms of APG with intraocular
pressure (IOP) ~45,6 mmHg at the Malayan’s Eye Center,
Yerevan, Armenia. No visual acuity or light perception.
Participants and control: Twenty-six patients suffering from
APG underwent treatment of one intravitreal Cidofovir (vistide) injection 0,01 cc from pars plana at 2-3 mm from the
limbus during eight months in 2008 (under at list two antiglaucoma medications three to six days before IOP at the
date of injection was 41,7 mmHg). Only two patients needed
a second injection after two weeks (0,01 cc). Antibiotics four
times per day and Dexamethasone 0,1% every two hours
prescribed. Antiglaucoma medication was stopped later.
Intervention and methods: Biomicroscopy and IOP measurements were done before, one week, one month, three
months and six months after the injection. Ophthalmoscopy
and ultrasound exams, before treatment and one month after.
Control group: 14 eyes with APG who during 2008 had a
transscleral diode photocoagulation with the same level of
basic IOP.
Main outcome measure: The average IOP for one week
after the injection was 23,4 mmHg (with meds). One month
later: mild pain in 25% of cases, IOP ~11,3 mmHg (no antiglaucoma medication), ultrasound and ophthalmoscopy (in
clear cornea and lens) showed macular edema and choroidal
detachment, biomicroscopy - corneal gentle folds in 11% of
cases. Three months and six months showed almost the
same: IOP is ~10,1 mmHg, subatrophy of the globe was in
two cases (7,7%). Control group IOP was 26,7 mmHg with
one (6Pts) or two anti-glaucoma medications (8 Pts).
Results: For 100% of cases we got IOP stabilization and
lowering without any meds, no pain. Two patients with shrinking eyes got soft prosthesis over the cornea. For six patients,
complaining of the changing color of the eye we successfully
did tattoo of cornea .No patients with repeated removing of
the eye or other procedure.
Conclusion: 0,01 cc Cidofovir intravitreal injection in APG
shows great results. All previous methods were organ
destroying and psychologically hard or not completely effec-
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tive for IOP decreasing. Leaving the eye as an organ, stopping of all boring medication after long period of pain and
discomfort in non seeing eyes made the quality of life for
patient much better. Being antiviral medication Cidofovir was
incomparably effective in APG with viral keratitis (2 cases).
Compare with diode laser cyclophotocoagulation, which is
relatively best procedure for APG, this injection has obvious
privileges!
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zumab (Avastin) for neovascular age-related macular degeneration. Retina 2006; 26: 495-511. 4. Kahook MY, Schuman
JS, Noecker RJ. Needle bleb revision of encapsulated filtering bleb with bevacizumab. Ophthalmic Surg Lasers Imaging
2006; 37: 148-150. 5. Kahook MY, Schuman JS, Noecker
RJ. Intravitreal bevacizumab in a patient with neovascular
glaucoma. Ophthalmic Surg Lasers Imaging 2006; 37:
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E-Abstract 837.

P407 IN-VITRO EFFECTS OF BEVACIZUMAB ON CULTURED HUMAN TRABECULAR MESHWORK CELLS
D. Ammar
University of Colorado Denver, AURORA, USA

Purpose: To compare the effectiveness of a topical nonsteroidal anti-inflammatory eye drop, diclofenac sodium 0.1%
ophthalmic solution to a topical steroid, prednisolone acetate
1%, in patients who have undergone selective laser trabeculoplasty (SLT).
Design: This is a randomized, multi-center, prospective,
double-blind, active-control study.
Participants: Patients with glaucoma who have undergone
SLT.
Methods: A total of 73 participants were randomized to either
the NSAID or the steroid treatment group. Study visits took
place at baseline and post-operatively at one hour, seven
days, one month, three months and six months. The primary
outcomes of the study are intraocular pressure (IOP) and
inflammation control in the NSAID compared to the steroid
group at six months. The comparisons of these parameters
at other time points as well as patient comfort throughout the
duration of the study were considered secondary outcomes.
Main outcome: The main outcomes are IOP and inflammation control at six months.
Results: Pre- and post-operative IOP means for the NSAID
group were significantly different at 24.07 mmHg and 17.25
mmHg respectively (p < 0.001). Similarly, pre- and postoperative means for the steroid group were significantly different at 24.23 mmHg and 17.50 mmHg (p < 0.001). There
was no significant difference in IOP pre-operatively (p =
0.770) or post-operatively (p = 0.238) between groups. There
was no significant difference between groups regarding postoperative inflammation (all p values > 0.080), with the exception of increased anterior chamber flare at one hour following
SLT in the steroid group (p = 0.030). Patient comfort was not
found to differ between treatment groups (all p values >
0.143).
Conclusion: Both topical NSAIDs and steroids can be considered equally successful treatment options for the management of IOP control and inflammation following selective laser
trabeculoplasty. Patient comfort is satisfactory with both
therapies.
References:
1. The Glaucoma Laser Trial (GLT) and Glaucoma Laser Trial
follow-up Study: Glaucoma Laser Trial ‘ Research Group. Am
J Ophthalmol 1995; 120: 718-731. 2. Damji KF, Bovell AM,
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Purpose: To investigate the effects of neutralizing antibodies
and antibody fragments targeted against vascular endothelial
growth factor (VEGF) on primary cultures of human trabecular meshwork (TM) cells.
Design: We tested the anti-VEGF agents ranibizumab and
bevacizumab (Genentech, South San Francisco, CA, USA).
Ranibizumab is a Fab antibody fragment approved by the
FDA in 2006 for the treatment of wet age-related macular
degeneration. While not FDA approved for use in the eye,
studies have shown that bevacizumab, a monoclonal antiVEGF antibody, is effective at decreasing neovascularization
in both the retina and anterior segment of the eye.
Controls: Human immunoglobins (IgG) and the vehicle components of bevacizumab and ranibizumab were used as
controls.
Methods: Cell toxicity assays were performed using the MTT
assay in confluent cultures of TM cells. Proliferative effects
of anti-VEGF agents were determined by measuring BrdU
uptake in sub-confluent cultures of cells.
Results: Twenty-four-hour treatment with 4 mg/ml bevacizumab reduced TM survival to 34.4 ± 12.4% as compared to
control TM cells treated with 4 mg/ml human IgG (mean ±
SD). 4 mg/ml bevacizumab also reduced TM cell proliferation
to 62.7 ± 9.2% of control TM cells. No significant effects were
noted with lower concentrations of bevacizumab, bevacizumab vehicle components, or with ranibizumab.
Conclusions: Our data are the first to reveal that high concentrations of bevacizumab are harmful to TM cells in vitro.
No such effect was noted with human IgG controls or ranibizumab. Further studies are needed to better understand the
mechanism of the cytotoxic effect of high concentrations of
bevacizumab and whether smaller concentrations may have
a similar effect after longer periods of exposure.
References:
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P408 SELECTIVE LASER TRABECULOPLASTY: NSAIDS
VS STEROIDS IN POST-OPERATIVE MANAGEMENT
J. Calafati, I. Ahmed
Credit Valley Eyecare, MISSISSAUGA, Canada
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as initial and adjunctive treatment for open-angle glaucoma.
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11.17. Medical treatment: Cooperation
with medical therapy, e.g., persistency,
compliance, adherence
P409 GLAUCOMA WORKSHOP: A TOOL TO IMPROVE
THE COMPLIANCE AND PATIENT-DOCTOR RELATION
M. Van Moussalli, N. Montañez, C. Tapia, A. Burchakchi, T.
Cubero, M. Veiga
Hospital Italiano, BUENOS AIRES, Argentina
Objective: To explain the design of the workshop. To improve
the treatment compliance in the patients of our service. To
explain this method for our colleagues to apply it.
Design: Prospective exploratory, descriptive and observational study.
Participants: Population of the Hospital Italiano de Buenos
Aires, and their relatives.
Materials and Methods: We invited patients with glaucoma
and their relatives through the hospital web, posters and during the consults. Every last Thursday of the months free
classes were given in a special room at the hospital during
one hour. An ophthalmologist, specialist in glaucoma gave a
power point class explaining the ethiology, epidemiology,
classification, treatment and blindness prevention. We also
taught them how to apply the drops themselves with the
physiological solution. They were given a survey to fill in with
their e-mail address. It consisted of 21 multiple choice questions. A trained psychologist gave counseling. We finalized
these sessions with an open dialogue.
Main outcome measure: an excel file was used to collect
the data. Percentages of answers were calculated for each
item in each question. Age and sex were analyzed in a separate file and the working activity was considered as an independent variable
Results: Thirty-six patients: 20 female, 16 male, average
age 65. Sixty-four percent answered a healthy person must
check the IOP once a year; 47% answered they do not realize by themselves if the IOP is high; 55% answered the glaucoma may appear at any age; 75% said it could last all their
life; 77% knew it may cause blindness; 58% knew it runs in
families; 33% had parents with glaucoma; 39% admitted forgetting to apply the drops; 16% had difficulty with the hours;
50% thought it useful to associate applying the drops with
another activity. The majority thinks the follow-up given by
the doctor could be helpful if the drops would have less side
effects, cost less money and the medical insurances provide
them.
Conclusions: The compliance is important in the treatment
of glaucoma. Patients have to understand they must use the
drops every day, learn how they work and not to quit the
treatment due to boredom, lack of interest or even depression. The workshop is a helpful tool for this and to minimize
the negative impact of this chronic disease.
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P410 LONG TERM EVOLUTION OF AUTOMATIC VISUAL
FIELD PERIMETRY ANALYSIS (VF) IN TREATED GOOD
COMPLIANCE CHRONIC OPEN-ANGLE GLAUCOMA
(COAG)
J.D. Gonzalez Bouchon, I.M. González Mathiesen, L. Martinez, S. Vera Pantoja
University de Concepción, CONCEPCIÓN, Chile
Purpose: To evaluate the evolution of VF through the lineal
regression (LR) of the media deviation (MD) in COAG after
5 years observation, its relation with ocular pressure, central
corneal thick (CCT), disc excavation.
Design: Retrospective no comparative interventional case
series.
Participants: Forty-eight eyes (36 patients) with COAG with
well control and compliance to treatment. The diagnosis of
COAG was based in disc pathologic excavation and VF
defect over 2 Db of MD with more than 2 Db of SMD.
Methods: All patients were examined, treated and controlled
by the authors. The VF (Humphrey), CCT (Heidelberg), Goldman aplanation ocular pressure (GAP), were made with the
same instruments. All patients were examined with HaagStreit biomicroscopy , Goldman gonioscopy, GAP diurnal
curve of two days (6 Po), VF, binocular ophthalmoscopy,
repeated 2 to 4 times per year. VF was repeated according
to evolution (media 2/year) and with a minimum of 5 visual
fields and minimum of two years of control (2 to 8 years,
media 58 months). Age of patients went from 48 to 81 years
(media 65). Treatment was submitted according to the follow
schema: Medical topic treatment once or twice per day with
1 to 3 drugs (2 drugs in associated drops). Drugs used
according to the response in each case (98%:): prostaglandins, timolol, brinsolamide, brimonidine, Argon laser trabeculoplasty (54%), Filtering surgery (16%).
Main outcome measures and Results: GAP media: 16.08
mmHg, GAP corrected according CCT: 16.40. Averages CCT: 537 (455-637). - VF per patient: 9. - Observation time:
58 months. - VF lost at initial time: 7.1 DB. - Lineal regression
lost of visual field: 0.20 DB/year.
Conclusions: In ours patients, with an strict control and
monitoring its in short period of months visual field, optic disc,
and ocular pressure and submitted to treatment schema
described, the loose of DM/year was limited to 0.20 DB. As
the media age of the patients was 65 years old its means that
the projection lost at 75 will be 2.0 DB and 4.0 at 85.
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As the Media of the DM at the beginning of the study was
-7.1 DB, at 75 years old it will be -9.1 and -11.1 at 85. Unless
it was not possible to stop the damage, its remains between
limits that permit a quite normal life.
As drugs and surgery are very important, the education, frequently medical control, according to the severity of the glaucoma, is one of the most important facts in the conservation
of the glaucoma patient’s vision.
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P411 GLAUCOMA AWARENESS – ESSENTIAL FOR
COMPLIANCE IN GLAUCOMA
S. Bhasker
CSM Medical University (erstwhile King George’s Medical
University), LUCKNOW, India
Aim: To evaluate the factors responsible for non compliance
in the management of glaucoma.
Material and Method: Glaucoma-suspect patients in rural
areas around Lucknow were asked to visit the base hospital
at the Department of Ophthalmology, CSM Medical University
(erstwhile King George’s Medical College), Lucknow - India.
The suspicion was based on presence of ≥ 2 risk factors
which included intraocular pressure (IOP) > 18 mmHg, cup
disc ratio ≥ 0.5 or a difference of more than 2 in both eyes or
family history of glaucoma.
Results: Three hundred forty-two patients of suspected glaucoma were asked to report to the base hospital. Only 170
were having glaucoma out of 238 who turned up for detailed
evaluation and automated visual fields. Of these 43.5%
(74/170) were irregular in follow-up. They argued that they
had no money to travel or buy medicine (73%), have to
depend on others to buy medicine (66%), forgetfulness to
instill the anti-glaucoma medications (58%) it is ophthalmologist’s vested interest (53%) to ask them to come at regular
intervals and felt awkward in using eye drops at functions.
One hundred-four [30.41% (104/342)] never visited the based
hospital. Some of the reasons for not visiting were: no headache (64%), having good vision (56%), hospital being at far
off (45%), had no money to travel to hospital (57%), other
work being more important (64%), and they considered that
it was ophthalmologist’s vested interest (37.5%) to call them
to the hospital.
Conclusion: Patient education and information (awareness)
is required to eradicate old beliefs and myths regarding glaucoma, which are essential for its management.

P412 HEALTH LITERACY AND OTHER BARRIERS TO
FOLLOW-UP AFTER INITIAL DIAGNOSIS OF GLAUCOMA
IN A SOUTH-INDIAN POPULATION
B. Curran1, M. Pillai2, S. Smith3, R. Krishnadas2, P. Vinayagamoorthy2, A. Robin4
1
Loyola University Chicago, MAYWOOD, USA, 2Aravind Eye
Hospital, MADURAI, India, 3Edward S. Harkness Eye Institute, Columbia University, NEW YORK CITY, USA, 4Wilmer
Institute, Johns Hopkins University, BALTIMORE, USA
Purpose: To determine the association of health-literacy and
other social and demographic factors with the probability of
return for follow-up in newly identified glaucoma patients in
South India.
Methods: We are conducting an ongoing prospective cohort
study of Tamil-speaking individuals enrolled at the time of
newly diagnosed glaucoma at Aravind Eye Hospital in Madurai, India. Tamil translations of two validated literacy assessments are used to evaluate health-literacy: ‘Rapid Assessment
of Adult Literacy in Medicine’ (REALM) and ‘Test of Functional Health Literacy in Adults’ (TOFHLA). An additional oral
questionnaire is administered to assess age, gender, level
of education, socioeconomic status, marital status, distance
and mode of transportation used to attend clinic appointments, and need for an escort. Glaucoma therapy is initiated
on the date of enrollment, and follow-up is scheduled approximately 1 week to 2 months later at the physician’s discretion.
We analyzed data of subjects who have had follow-up of at
least 2 weeks longer than their initial scheduled follow-up
appointment. This analysis evaluated factors associated with
failure to return for initial follow-up examination.
Results: To date, 106 subjects have had sufficient follow-up
to assess factors associated with failure to return for followup. In univariate analysis, REALM score with literacy grade
3 or below was associated with a lower probability of returning for follow-up (57.8% vs 83.3%, p = 0.006). Subjects who
failed to return also had fewer dependents than those who
returned for follow-up (mean: 0.47 vs 1.03 dependents, p =
0.03). Multivariate logistic regression analysis identified these
factors as being independently associated with a higher risk
of failure to return for follow-up; REALM score literacy grade
3 or below (odds ratio (OR) = 4.06, p = 0.008), and fewer
dependents (OR = 1.82 for each smaller number of dependents, p = 0.04). After adjusting for literacy and number of
dependents, male gender also was associated with a higher
risk of failure to return for follow-up, but the difference did not
reach statistical significance (OR = 2.72, p = 0.06).
Conclusion: In this population, illiteracy is a significant risk
factor for failure to return after initial diagnosis of glaucoma,
particularly among men. In addition, the added responsibility
of dependents may increase adherence to recommended
follow-up. Future analysis with a larger sample size will more
clearly delineate factors associated with the probability of
returning for initial follow-up, as well as for subsequent followup appointments.
References:
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Predictors of and Barriers Associated With Poor Follow-up
in Patients With Glaucoma in South India. Arch Ophthalmol
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P413 MONITORING REAL GLAUCOMA PATIENTS’ COMPLIANCE IN A FOLLOW-UP PERIOD OF SIX MONTHS
G. Rossi1, G.M. Pasinetti2, C. Tinelli3
1
University Eye Clinic of Pavia, IRCCS policlinico San Matteo,
PAVIA, Italy, 2UO Oculistica, Istituto Beato Palazzolo, BERGAMO, Italy, 3Lab. Epidemiologia e Statistica, Fondazione
IRCCS Policlinico S. Matteo, PAVIA, Italy
Purpose: To record the real patient’s compliance obtained
by TDA; to collect differences, if any, by age, sex, concomitant systemic therapies, years from diagnosis, years from
actual therapy, intraocular pressure level at baseline, and
visual field defect.
Design: Observational, prospective, six-months study.
Methods: Fifty-six sequential POAG patients on Travoprost
or Travoprost/timolol fixed combination monotherapy were
submitted to 4 visits: baseline (B), month 1 (M1), month 3
(M3), and month 6 (M6). At M1, M3, and M6 the patient’s
adherence was verified on TDA records and classified as
follows: very good (> 91%), good (between 80% and 90%),
inadequate (< 80%). A complete ophthalmic examination was
conducted at each visit, the self-reported and the physicianpresumed compliance was recorded. The Shapiro-Wilk’s test
was used to test the normal distribution of quantitative variables. The chi-squared statistics or Fisher’s exact test were
applied to compare qualitative variables.
Results: Thirty-three percent of patients recorded very good
adherence in all the visits. The adherence showed a slight
(p = 0.77) decrease from M1 to M6. Adherence was statistically influenced by age (p = 0.0068; median age of 67 versus
72 years); and years from therapy (patients with a diagnosis
< 5 years or > 10 years were less complaints, p = 0.019).
Schooling level, systemic co-morbidities and therapies, time
since last therapy change, visual field severity did not statistically interfere with recorded adherence (p = 0.437, p =
0.494, p = 0.1106, p = 0.953, p = 0.89, respectively). The
physician was able to detect all the 17 patients with very good
adherence, and correctly judged as inadequately complaints
11 subjects (p = 0.011). Most patients (74%) asked to use
the TDA again.
Conclusion: Physicians often judge as very complaints
many of their glaucoma patients: data based on TDA records
pointed out that only a minority of them is really adherent.
The real patients’ adherence is very important in the management of glaucoma disease and enables physicians to make
treatment decisions based on objective adherence data. Our
data suggested we have to take care mainly of elderly, male,
years from diagnosis and number of systemic therapies.
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hypertension. Clin Ther 2006; 28: 1803-1811. 4. Tsai JC,
McClure CA, Ramos SE, Schlundt DG, Pichert JW. Compliance barriers in glaucoma: a systematic classification. J
Glaucoma 2003; 12: 393-398. 5. Sleath B, Robin AL, Covert
D, et al. Patient-reported behaviour and problems in using
glaucoma medications. Ophthalmology 2006; 113: 431-436.
6. Cronin TH, Kahook MY, Lathrop KL, Noecker RJ. Accuracy
and performance of a commercially available Dosing Aid. Br
J Ophthalmol 2007; 91: 497-499. 7. Friedman DS, Hahn SR,
Gelb L, et al. Doctor-patient communication, health-related
belief, and adherence in glaucoma. J Glaucoma 2008; 115:
1320-1327.
P414 ADHERENCE IMPROVEMENT IN DUTCH GLAUCOMA PATIENTS
H. Beckers, J. Schouten, C. Webers
University Eye Clinic Maastricht, MAASTRICHT, Netherlands
Objective: To study adherence with topical glaucoma medication with an electronic monitoring device (Travatan Dosing
Aid, DA) and to study if adherence can be improved with the
additional use of a drop guider and/or additional patient education.
Design: Randomized clinical trial with a 2 x 2 factorial
design.
Participants: Eight hundred-two patients with ocular hypertension or primary open-angle glaucoma from 18 Dutch eye
clinics, starting treatment with travoprost or the fixed combination travoprost/timolol.
Methods: Participating patients were randomised to one of
four groups: 1. Use of the DA; 2. Use of the DA with drop
guider; 3. Use of the DA together with patient education on
glaucoma; and 4. Use of the DA and drop guider together
with patient education on glaucoma. Study visits were scheduled at baseline, at 3 and at 6 months after inclusion in the
study. At each visit, patients underwent a routine eye examination. At least one visual field was made during follow-up.
At each study visit, patients were asked to fill in questionnaires concerning knowledge of glaucoma and its treatment,
attitude towards eye drops, perceived self-efficacy and barriers to application of drops. At the follow-up visit after 3
months patients were given feedback on the data generated
by the DA, and the patients from group 3 and 4 received
further education on glaucoma. Patient satisfaction with the
DA was recorded at each follow-up visit.
Main outcome measures: The intraocular pressure (IOP)
of participants. The registration of adherence by the DA and
comparison of these data with self reported adherence of
participating patients. Patient satisfaction with the DA.
Results: Preliminary data of 468 patients from all groups who
had a complete follow-up of 6 months (final results will be
available by June 2009) are available. From these patients,
122 (26%) dropped out or withdrew from the study. Mean age
of the remaining 346 participants was 65 ± 13.2 years, 56%
were male. Mean IOP decreased from 19.8 ± 6.7 mmHg at
baseline to 16.1 ± 4.3 mmHg after 6 months of follow-up. The
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mean adherence rate was 0.92 ± 0.13 ranging from 0.1 to 1.
Two hundred-ten (61%) patients missed 0-1 doses per
month. Self reported adherence (0-1 missed doses per
month) improved from 57% to 86%. A majority of patients
(85%) was (very) satisfied with the DA.
Conclusions: The DA data show a fairly high level of adherence of patients participating in this study. In the upcoming
final analysis, the differences between the 4 study groups will
be elucidated. Although patients overestimated their medication use, self reported adherence was improved during the
study.
References:
1. Olthoff CMG, Schouten JSAG, van de Borne BW, et al.
Noncompliance with ocular hypotensive treatment in patients
with glaucoma or ocular hypertension. Ophthalmology 2005;
112: 953-961. 2. Hoevenaars JG, Schouten JS, van den
Borne B, et al. Will improvement of knowledge lead to
improvement of compliance with glaucoma medication? Acta
Ophthalmol 2008; 86: 849-855. 3. Friedman DS, Jampel HD,
Congdon NG, et al. The TRAVATAN Dosing Aid accurately
records when drops are taken. Am J Ophthalmol 2007; 143:
699-701. 4. Boden C, Sit A, Weinreb RN. Accuracy of an
electronic monitoring and reminder device for use with travoprost eye drops. J Glaucoma 2006; 15: 30-34. 5. Okeke
CO, Quigley HA, Jampel HD, et al. Adherence with topical
glaucoma medication monitored electronically; the Travatan
Dosing Aid study. Ophthalmology 2009; 116: 191-199.
P415 RELATIONSHIP OF PERSONALITY TRAITS WITH
ELECTRONICALLY MONITORED ADHERENCE PATTERNS WITH TOPICAL GLAUCOMA MEDICATION
C.Y. Kim1, K.T. Ma2, Y.J. Hong3, S. Hong1, G.J. Seong1, B.J.
Cho4
1
Institute of Vision Research, Yonsei University College of
Medicine, SEOUL, South-Korea, 2Siloam Eye Hospital,
SEOUL, South-Korea, 3Nune Eye Hospital, SEOUL, SouthKorea, 4Department of Ophthalmology, Keonkuk University
Hospital, SEOUL, South-Korea
Objective or purpose: To assess the relationship of adherence patterns to topical glaucoma medication with personality traits determined from Meyer-Briggs Type indicator
(MBTI).
Design: Prospective, observational cohort study.
Participants and/or controls: Fifty-one patients with newlydiagnosed open-angle glaucoma prescribed with a topical
prostaglandin analogue in 1 or both eyes at a tertiary glaucoma center between August 2007 and September 2008.
Intervention or methods or testing: Patients underwent a
subjective and the MBTI questionnaire before being asked
to use the Travatan Dosing Aid (DA; Alcon, Fort Worth, TX,
USA) to administer travoprost as prescribed. All devices were
checked 1 month beforehand for reliability. Devices were
collected at 1 month of follow up and data involving drop
usage was downloaded using provided software. Self
reported and electronically monitored adherence was graded
into 5 groups and analyzed.
Main outcome measure: Assessment of the relationship
between adherence and patterns of drop usage with personality traits as determined by MBTI questionnaire.
Results: A total of 78 patients consented to participate.
Twenty-seven (34%) withdrew before study completion or
suffered from device errors. Of the data from 51 patients who

successfully completed 1 month of electronic monitoring, the
overall adherence rate was 0.50 ± 0.24 (range: 0.04 ~ 1.0).
The overall pattern of adherence rapidly declined after initial
prescription but increased just before the clinical visit
(43.24%). Only eleven patients (21.5%) abided with at least
80% of their regimen while 19.6% took less than 50% of their
dosing schedule. The agreement between self reported and
objective adherence was poor (y = 0.4143 x +3.0571, R2 =
0.1796). When analyzed for personality traits, patients with
Sensing dichotomy over iNtuition showed a significant discrepancy between self reported and objective adherence.
Conclusions: Patients reported far higher subjective adherence than electronic monitoring led to believe. Only 21.5%
of patients were adherent for at least 80% of their prescribed
regimen. Patients with Sensing dichotomy were more likely
to deviate from their self-reported adherence.
References:
1. Okeke CO, Quigley HA, Jampel HD, Ying GS, Plyler RJ,
Jiang Y, Friedman DS. Adherence with topical glaucoma
medication monitored electronically the Travatan Dosing Aid
study. Ophthalmology 2009; 116: 191-199. 2. Schwartz GF,
Quigley HA. Adherence and persistence with glaucoma
therapy. Surv Ophthalmol 2008; 53 Suppl1: S57-68. 3. Friedman DS, Hahn SR, Gelb L, Tan J, Shah SN, Kim EE, Zimmerman TJ, Quigley HA. Doctor-patient communication,
health-related beliefs, and adherence in glaucoma results
from the Glaucoma Adherence and Persistency Study. Ophthalmology 2008; 115: 1320-1327. 4. Pappa C, Hyphantis T,
Pappa S, Aspiotis M, Stefaniotou M, Kitsos G, Psilas K,
Mavreas V. Psychiatric manifestations and personality traits
associated with compliance with glaucoma treatment. J Psychosom Res 2006; 61: 609-617. 5. Kass MA, Meltzer DW,
Gordon M. A miniature compliance monitor for eyedrop medication. Arch Ophthalmol 1984; 102: 1550-1554.
P416 SCREENING OF FIRST-DEGREE RELATIVES OF
PATIENTS WITH PRIMARY OPEN-ANGLE GLAUCOMA
(POAG)
F. Lerner1, S. Basualdo2, J. Lacassagne2, L. Didionisio2, C.
Picotti2, D. Scaricaciottoli2
1
Universidad Favaloro, BUENOS AIRES, Argentina, 2Hospital Oftalmologico Medalla Milagrosa, BUENOS AIRES,
Argentina
Purpose: Due to its low prevalence in the general population,
screening for POAG may have a low predictive value of a
positive test. Screening of high-risk groups may yield better
results. If having a first-degree relative with glaucoma is a
risk factor for developing the disease, a detection campaign
focused in the relatives of glaucoma patients would have
more probabilities of detection. The purpose of this study was
to perform a glaucoma detection campaign among firstdegree relatives of glaucoma patients. The results were compared with a control group of a detection campaign performed
among patients attending the ophthalmology service of our
institution for the first time.
Methods: First-degree relatives of patients with POAG were
included. A control group of subjects older than 55 y/o was
also screened. Subjects underwent a complete ophthalmic
examination. Glaucoma was defined using the definition of
the International Society for Geographical and Epidemiological Ophthalmology.
Results: 26.2% of 61 family members of 35 glaucoma
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patients, and 6% of 50 controls were diagnosed with glaucoma. Difference between groups was statistically significant
(p = 0.0052). Odds ratio was 5.5 (IC 95%: 1.5-20.4).
Conclusions: Glaucoma detection was more effective when
family members were screened when compared with the
control group. In this study the probability of getting glaucoma
with a family member affected was greater than the control
group.

11.20. Medical treatment: Other
see also P043, P418
P417 TOPICAL MITOMYCIN-C VERSUS SUBCONJUNCTIVAL 5-FLUOROURACIL INJECTION FOR MANAGEMENT OF EARLY BLEB FAILURE
M. Pakravan, A. Miraftabi, S. Yazdani, M. Yaseri
Labbafinejad Hospital, TEHRAN, Iran
Purpose: To compare the efficacy and safety of topical
Mitomycin-C (MMC) versus 5-Fluourouracil (5-FU) injection
in the management of early bleb failure after Trabeculectomy
or combined phacoemulsification and posterior chamber
intraocular lens with Trabeculectomy (PE-Trabx).
Design: Randomized clinical trial.
Participants and/or controls: Thirty-seven eyes of 37
patients with signs of early bleb failure.
Methods: Enrolled eyes were randomly allocated to MMC
0.02% eye drops four times a day for 2 to 4 weeks or subconjunctival injections of 5-FU (5 mg).
Main outcome measures: Intraocular pressure (IOP), and
bleb morphology according to the Indiana Bleb Appearance
Grading Scale. Other outcome measures included best corrected visual acuity (BCVA), number of glaucoma medications, complications and success rate. Success was defined
as 5 < IOP < 22 mmHg without medications.
Results: Thirty-seven eyes with early bleb failure were randomly allocated to MMC (19 eyes) or 5-FU (18 eyes). The
5-FU treated eyes received a mean dose of 19.4 ± 7.03 mg
(range 5-65mg) with a mean of 2.8 injections.
Baseline characteristic including age, sex, type of glaucoma,
and number of previous surgeries were comparable in the
study groups. However, there were more instances of PETrabx in the MMC group as compared to the 5FU group (11
eyes (57.9%) versus 3 eyes (16.7%), P = 0.01). Patients were
followed for a mean period of 7.24 ± 3.9 (median = 6) versus
6.58 ± 3.35 (median = 6.5) months in the MMC and 5-FU
groups respectively (p = 0.589).
Mean preoperative IOP was 20.5 ± 8.85 in the MMC group
and 25.82 ± 11.35 in the 5-FU group (p = 0.12), which was
decreased to 12.89 ± 4.99 and 11.22 ± 4.33 respectively at
last follow up (p = 0.285). There were no significant difference
in bleb extent (p = 0.153), height (p = 0.15) and vascularity
(p = 0.267) between the study groups. Similarly, BCVA (p =
0.495) and number of glaucoma medications (p = 0.932) were
comparable at last follow up. The most common complication
of MMC was punctate epithelial keratopathy observed in 5
eyes (26.3%). The most common complication related to
5-FU injections was filamentary keratitis in 7 eyes (38.9%).
Success was achieved in 14 eyes (73.7%) in the MMC group
and 14 eyes (77.8 %) in the 5-FU group (P = 0.237, Fisher’s
Exact Test).
Conclusion: Postoperative application of MMC 0.02% drops
can be considered as an alternative to subconjunctival injec-

tion of 5-FU for treatment of early bleb failure following trabeculectomy or PE-Trabx.
References:
1. Azuara-Blanco A, Katz LJ. Dysfunctional filtering Blebs,
Major review. Surv Ophthalmol 1998; 43: 93-124. 2. Stewart
WC. Early postoperative prognostic indications following trabeculectomy. Ophthalmic Surg 1991; 22: 23. 3. Lama PJ,
Fechtner RD. Antifibrotics and wound healing in glaucoma
surgery. Survey of Ophthalmology 2003; 48: 314-346. 4.
Durak I, Ozbek Z, Yaman A. The role of needle revision and
5-fluorouracil application over the filtration site in management of bleb failure after trabeculectomy: a prospective study.
Documenta Ophthalmologica 2003; 106: 189-193.
P418 THE PROBABILITY, THE SEVERITY AND THE
RELATED FACTORS OF DRUG-INDUCED KERATOPATHY WITH ANTI-GLAUCOMA MEDICATIONS
T. Fukuchi, M. Wakai, K. Suda, T. Nakatsue, H. Sawada, H.
Hara, J. Ueda, T. Tanaka, A. Yamada, H. Abe
Niigata University, NIIGATA, Japan
Purpose: To evaluate the probability, the severity and the
related factors of drug-induced keratopathy in the eyes using
anti-glaucoma eye drops.
Design: A cross-sectional study.
Participants: Seven hundred forty-nine eyes from 427
patients, who had used one or more anti-glaucoma eye
drops, were examined in Niigata University Medical and Dental Hospital or the related facilities.
Methods: Superficial punctuate keratitis (SPK) and its severity, gender, age, type of glaucoma, and kinds of eye drops
were recorded. The degree of SPK was judged according to
an AD (A: area, D: density) classification by Miyata et al.
(2003). The severity score (SS) was calculated by the numbers of A times D from an AD classification.
Main outcome measure: SPK was positive in 382 (51.0%)
of 749 eyes. While 254 eyes (33.9%) were classified into
A1D1 (SS 1), 34 eyes (4.6%) associated severe SPK with
SS 4 or more. The number of eye drops and the total dosing
frequency per day were different between SPK positive and
negative groups statistical significantly. The higher the number of eye drops, the more often and the severer SPK was
combined. In eyes using 3 or more eye drops, there was a
statistical significant difference between younger (& 70 yrold) and older (> 71 yr-old) age groups. Considerable difference was detected by each type of glaucoma.
Results: Drug-induced keratopathy is often observed in the
eyes using recent anti-glaucomatous eye-drops. The number
of eye drops, the total frequency per day, age and type of
glaucoma might relate to this condition.
Conclusions: We have to consider not only the effect for
intraocular pressure but also the incidence and the severity
of drug-induced keratopathy as a frequent side effect in glaucoma medication.
References:
1. Miyata K, et al. A novel grading methods for superficial
punctate keratopathy magnitude and its correlation with corneal epithelial permeability. Arch Ophthalmol 2003; 121:
1537-1539. 2. Herreras, JM, et al. Ocular surface alteration
after long-term treatment with an antiglaucomatous drug.
Ophthalmology 1992; 99: 1082-1088. 3. Inoue K, et al. Ocular factors relevant to anti-glaucomatous eyedrop-related
keratoepitheliopathy. J Glaucoma 2003; 12: 480-485. 4.
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Fraunfelder FW. Corneal toxicity from topical ocular and systemic medications. Cornea 2006; 25: 1133-1138. 5. Li J, et
al. Drug-induced ocular disorder. Drug saf 2008; 31:
127-141.
P419 SIDE EFFECTS OF EYE DROPS V COMPLIANCE:
PATIENTS’ PERSPECTIVES
D. Al-Nuaimi, T. Salam, S. Raj
Blackpool Fylde and Wyre NHS Foundation Trust, BLACKPOOL, UK
Purpose: The aim was to look at patients’ views on the side
effects of eye drops for glaucoma and to determine the least
tolerated side-effects and factors affecting compliance.
Design: This was a qualitative study using an anonymised,
validated questionnaire.
Participants: Adult glaucoma patients on topical medication
who attended the ophthalmic outpatient clinic.
Methods: Patients taking eye drops were prospectively and
consecutively identified by nurses carrying out visual acuities
in the outpatient clinic and recruited in to the study. A validated questionnaire was given to patients to be filled in
anonymously. The questionnaire included basic demographic
information. Patients were then asked questions on the following side effects of eye-drops: darker eye colour, longer
thicker lashes, dark circles around the eyes, burning or stinging, itching and redness. These questions included whether
they had experienced any of the aforementioned side effects,
tolerance to each side effect and which side effect/s would
cause patients to stop or commence a particular eye drop.
Main outcome measure: The least tolerated side-effect/s
and those that affect compliance.
Results: One hundred twenty-eight out of 137 questionnaires
were returned (93%). Seventy-nine percent of the patients
had experienced side effects of eye drops. The most common
side effect was burning/stinging, experienced by 63 patients
(49%). The least tolerated side effect was burning/stinging,
with 31% (95% CI 22.8%, 39.2%) wanting to stop their drop
if they experienced this side effect. Eighty-three percent of
the patients would be willing to commence an eye drop with
the side effects of darker eye colour and longer lashes. Only
44 patients (38%, 95% CI 29.1%, 46.9%) would commence
an eye drop if it caused burning and stinging. Twenty (16%,
9.57%, 22.43%) patients admitted to having stopped a drop
due to side effects. Ninety-six (75%, 95% CI 67.5%, 82.5%)
patients said they would change their eye for one with fewer
side-effects.
Conclusions: The majority of patients have experienced side
effects of eye drops. Painful side effects are less well tolerated than cosmetic side effects. Patients will continue to take
an eye drop despite side effects if they feel it is of benefit to
their eye condition. It is important for the ophthalmologist to
discuss the importance of eye drops in treating glaucoma as
well as the side effects to aid with compliance.
References:
1. Bloch S, Rosenthal AR, Friedman L, Caldarolla P. Patient
compliance in glaucoma. Br J Ophthalmol 1977; 61: 531-534.
2. Kass MA, Gordon M, et al. Compliance with topical timolol
treatment. Am J Ophthalmol1987; 103: 188-193. 3. Taylor
SA, Galbraith SM, Mills RP. Causes of non-compliance with
drug regimens in glaucoma patients: a qualitative study. J
Ocul Pharmacol Ther 2002; 18: 401-409. 4. Patel SC, Spaeth

GL. Compliance in patients prescribed eyedrops for glaucoma. Ophthalmic Surg 1995; 26: 233-236. 5. Konstance AG,
Maskaleris G, et al. Compliance and viewpoint of glaucoma
patients in Greece. Eye 2000; 14: 752-756. 6. Sleath B, Robin
AL, Covert D, et al. Patient-Reported Behavior and Problems
in Using Glaucoma Medications Ophthalmology 113;
431-436.

12.1. Surgical treatment: General management, indication
see also P333
P420 CORNEAL DAMAGE FOLLOWING APPROPRIATE
LASER IRIDOTOMY IS NEGLIGIBLE
J. Ueda, T. Fukuchi, K. Yaoeda, H. Hara, M. Shirakashi, H.
Abe
Niigata University, Graduated School of Medical and Dental
Sciences, NIIGATA-SHI, Japan
Purpose: To explore the problem of bullous keratopathy after
laser iridotomy (LI), a commonly reported post-operative
complication in Japan, the condition of corneal endothelium
and the extent of peripheral anterior synechia (PAS) before
and after LI were examined. The total energy and the device
of laser treatment were referred as well.
Design: Cross-sectional study.
Participants and/or controls: Two hundred-nine eyes of
110 patients including 102 PACS, 94 PAC, 11 PACG and 2
APAC eyes, which received LI were examined pre/postoperatively. Mean period after LI was 3.7 ± 2.5 (1 ~ 10) years.
The device of laser treatment was argon + Nd: YAG in 68
eyes, argon only in 137 eyes and Nd:YAG only in 4 eyes.
Methods: The diagnosis (PACS/PAC/PACG/APAC), intraocular pressure (IOP), corneal edema (±), corneal endothelial
cell density, corneal guttata (±) and PAS index was recorded
pre/post-operatively. The condition of laser exposure and the
device (argon + Nd: YAG/argon/Nd:YAG) were also noted.
Main outcome measure: The mean endothelial cell density
was 2654.8 ± 383.6/ mm2 pre-LI, and 2654.8 ± 383.6/ mm2
post-LI (P = 0.301, not significant). Corneal decompensation
was not observed throughout this study. PAS index increased
after LI in 10 eyes (4.8%). Plateau iris configuration was
clearly observed in 14 eyes (6.7%). The endothelial cell density decreased more than 20% in 7 eyes (3.3%), including 2
eyes with corneal guttata and 5 eyes receiving argon laser
treatment only.
Results: In this study, the mean endothelial cell density did
not change before and after LI. So far as appropriate LI with
low energy by Nd:YAG laser was performed on ordinary eyes,
serious corneal damage was not observed. Endothelial cell
loss was found in eyes with higher risk such as corneal guttata, and those having excessive laser exposure with argon
laser alone. On the other hand, PAS did not develop in 199
eyes (95.2%) suggesting the efficacy of LI in preventing
angle-closure glaucoma.
Conclusions: Bullous keratopathy after LI is one of the topics of ophthalmic laser treatment in Japan, and quite a few
ophthalmologists prefer cataract surgery to LI for PACS and
PAC eyes. Further long-term prospective study in large population is required to determine, whether LI or lensectomy
should be the first-choice treatment in managing the eyes
with angle-closure.
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P421 - withdrawn

12.2. Surgical treatment: Laser iridotomy
see also P061, P225, P233, P325
P422 THE PRELIMINARY STUDY FOR TREATMENT PATTERN OF PRIMARY ANGLE-CLOSURE GLAUCOMA AT
THE BASIC LEVEL IN CHINA
X. Sun1, Y. Liang1, N. Wang1, S. Fan2, L. Sun2, S. Li1
1
Beijing Tongren Eye Center, BEIJING, China, 2Handan 3rd
Hospital, HANDAN, China
Objective: To screen appropriate therapies of primary angleclosure glaucoma (PACG) through systematic review and
investigate new treatment patterns of PACG at the basic level
in China.
Design: Systematic review, controlled trial, RCT, cost-effectiveness analysis.
Participants Studies: PACG patients.
Methods and Main outcome measures: Studies published
in the English language were identified (1966 to 2006) from
MEDLINE, EMBASE, and the Cochrane Collaborations, as
well as studies published in the Chinese language of Chinese
Periodical Full text Database (1979 to 2006). The effective,
simple and economical treatment options were chosen and
their efficacy and safety would be investigated by two clinical
trials, the efficacy of laser iridoplasty (LPIp) using in different
phase of acute angle closure glaucoma (AACG) and Laser
peripheral iridotomy (LPIt) versus LPIt plus LPIp in treatment
of chronic angle closure glaucoma (CACG). The eligible
AACG patients received one of two treatment options based
on presenting time: LPIp for those presenting from 8 am to
5 pm (106 eyes of 106 patients) and the conventional medical therapy for those presenting from 5 pm to 8 am (74 eyes
of 74 patients). The CACG patients were randomized to
receive one of two treatment options: LPIt (77eyes of 77
patients) or LPIt plus LPIp (81 eyes of 81 patients). Costeffectiveness analysis was made based on the above
results.
Results: According to SR, LPIp was a potential first-line alternative to conventional medication in acute attack. The AACG
study indicated that LPIp was an effective intervention in
reducing IOP levels in acute attack eyes. The success rate
was similar (85.8% vs 86.5%). The trabeculectomy rate was

22.6% in the LPIp group and 18.9% in the medical group at
1-year follow-up without statistical significance. The CACG
study indicated that there were no significant differences
between the LPIt group and the LPIt plus LPIp group in IOP
level, visual function and requirement for surgical therapy at
one year follow-up. The trabeculectomy rate was 18.2% in
the in the LPIt group and 22.2% in the LPIt plus LPIp group.
The LPIt plus LPIp combination opened more synechial closure than pure LPIt. During follow-up, the PAS of the LPIt
plus LPIp group progressed from 2.0 clocks (median) to 2.5
clocks (median) at 1 year. Cost-effectiveness analysis
showed that the cost incurred to achieve an IOP control was
RMB 2754 under the conventional treatment pattern and
RMB 1817 under the new pattern.
Conclusions: The new treatment pattern – LPIt as the main
part – decreases trabeculectomy rate and saves medical
costs considerably. It is cost-effective and applicable to the
basic level in China.
References:
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1997; 15: 2996-3018. 3. Quigley HA, Broman AT. The number of people with glaucoma worldwide in 2010 and 2020. Br
J Ophthalmol 2006; 90: 262-267. 4. Lam DS, Lai JS, Tham
CC, et al. Argon laser peripheral iridoplasty versus conventional systemic medical therapy in treatment of acute primary
angle-closure glaucoma: a prospective, randomized, controlled trial. Ophthalmology 2002; 109: 1591-1596. 5. Ritch
R, Tham CC, Lam DS. Long-term success of argon laser
peripheral iridoplasty in the management of plateau iris syndrome. Ophthalmology 2004; 111: 104-108.

12.4. Surgical treatment: Laser trabeculoplasty and other laser treatment of the
angle
see also P525
P423 DIODE LASER TRABECULOPLASTY IN OPENANGLE GLAUCOMA: 50-μ VS. 100-μ SPOT SIZE
N. Babic, V.B. Andreic, A.W. MiljkovicKC Vojvodine, NOVI
SAD, Serbia
Objective: Evaluation of diode laser trabeculoplsaty (DLT)
in lowering IOP in patients with both primary open-angle glaucoma (POAG) and exfoliation glaucoma (XFG), using a different size of laser spot.
Design: A six-month, open-labeled, controlled, prospective
study.
Participants: Sixty-two eyes (POAG = 33, XFG = 29) have
been enrolled in two homogenous groups.
Methods: In each group DLT was performed with different
laser spot size: 50μ and 100μ. The wavelength of 532 nm,
0.1 second single emission with the power of 600-1200 mW
was applied on the 180 degrees of trabeculum. The follow-up
examinations after DLT were done on days 7, 30, 90 and
180.
Results: Two patients were excluded, and only 1 out of 60
eyes failed to show IOP decrease after DLT until day 180 of
the follow-up. There were no statistically significant differences of the baseline IOP: 23.58 ± 2.89 mmHg for the 50-μ
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group and 22.51 ± 2.57 mmHg for the 100-μ group (p > 0.1).
In the 50-μ group, IOP on day 7 was 24% reduced from the
baseline, on day 30 there was 30.8% decrease from the
baseline, on day 90 there was 31.4% decrease from the
baseline and on day 180 there was 29.8% decrease from the
baseline (p < 0.001). In the 100-μ group, IOP on day 7 was
26.5% reduced from the baseline, on day 30 there was 34.6%
decrease from the baseline, on day 90 there was 35.7%
decrease from the baseline and on day 180 there was 39%
decrease from the baseline (p < 0.001).
Conclusions: This study suggests that the DLT is more
effective by using a 100 μ-laser spot. Comparing with 50 μ
DLT, a 100 μ also shows more cosistent IOP reduction during
six months period. There is no statistical difference in the IOP
reduction between 50-μ and 100-μ treatment in the first 30
days following DLT.
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P424 SELECTIVE LASER TRABECULOPLASTY AS INITIAL AND ADJUNCTIVE TREATMENT IN OPEN-ANGLE
GLAUCOMA
E. Baser
Celal Bayar University School of Medicine, MANISA, Turkey
Purpose: To evaluate the efficacy and safety of selective
laser trabeculoplasty (SLT) as initial and adjunctive treatment
in open-angle glaucoma.
Design: Prospective clinical study.
Participants: One hundred-fourteen eyes of 74 patients
underwent SLT.
Methods: 360-degrees SLT was performed by a single surgeon using a Latina goniolens. While 32 eyes (28%) were
treated as initial therapy, 82 eyes (72%) were already on an
average of 3 medications. Intraocular pressure (IOP) was
measured at basal examination, at 1, 3, 6, 9 and 12 months.

Topical steroids or nonsteroidal antiinflammatory agents
were not prescribed after SLT.
Main outcome measures: IOP was the main outcome measure. Success was defined as IOP reduction of at least 3
mmHg or at least 20% reduction from baseline.
Results: The mean basal IOP was 22.5 ± 5.2 mmHg. The
mean IOP values at 1, 3, 6, 9 and 12 months were 17.5 ±
4.2, 16.7 ±4.0, 16.4 ± 3.8 m, 16.5 ± 3.4 and 17.2 ± 3.4 mmHg
in order. IOP decreased by 21.4%, 24.2%, 25.5%, 26.1% and
23.9% from baseline during the same examination periods.
The percentage of eyes with at least 3 mmHg IOP reduction
was 74%, 82% , 83%, 88% and 86%. and the percentage of
at least 20% IOP reduction was 52%, 61%, 70%, 67% and
64% at 1, 3, 6 , 9 and 12 months, respectively. Basal IOP
correlated with reduction of IOP (p = 0.000 and r = 0.451).
Previous argon laser trabeculoplasty; prostoglandin analogue
use and pseudophakia did not determine the rate of IOP
reduction. Success was mainly determined by basal IOP as
shown by logistic regression analysis. No permanent adverse
effects were encountered and postlaser IOP spikes were
transient
Conclusions: SLT over a circumference of 360 degrees is
efficient and safe in the treatment of glaucoma as initial or
adjunctive treatment.
References:
1. Latina M, Tumbocon JA. Selective laser trabeculoplasty :
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P425 SELECTIVE LASER TRABECULOPLASTY FOR THE
TREATMENT OF PSEUDOEXFOLIATIVE GLAUCOMA
E. Baser
Celal Bayar University School of Medicine, MANISA, Turkey
Purpose: To evaluate the efficacy and safety of selective
laser trabeculoplasty (SLT) for the treatment of pseudoexfoliative glaucoma.
Design: Prospective clinical study.
Participants: Twenty eyes of 16 pseudoexfoliative glaucoma
patients with a mean age of 62.2 underwent SLT.
Methods: 360 degrees SLT was performed by a single surgeon using a 532 nm Nd YAG laser with the aid of a Latina
goniolens. While 5 eyes (25%) were treated as initial therapy,
15 eyes (75%) were already on an average of 2 medications
at the time of SLT. Intraocular pressure (IOP) was measured
at basal examination, at 1, 3, 6, 9 and 12 months. Topical
steroids or nonsteroidal antiinflammatory agents were not
prescribed after SLT.
Main outcome measures: IOP was the main outcome measure Success was defined as IOP reduction of at least 3
mmHg or at least 20% reduction from baseline
Results: The mean basal IOP was 22.7±6.4 mmHg. The
mean IOP values at 1, 3, 6, 9 and 12 months were 17.7 ±
5.9, 17.3 ± 5.6, 16.5 ± 5.8, 16.1 ± 3.6 and 17.8 ± 3.8 mmHg
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in order. IOP decreased by 21.6%, 23.4%; 27.3 %, 25.4 %
and 22.7% from baseline during the same examination periods. The percentage of eyes with at least 3 mmHg IOP reduction was 75%, 85% , 85%, 50% and 40% and the percentage
of at least 20% IOP reduction was 45%, 60%, 65%, 35% and
30% at 1, 3, 6 , 9 and 12 months, respectively. Postlaser IOP
spikes were controllable and transient. Permanent adverse
effects were not encountered.
Conclusions: 360-degrees SLT is efficient and safe in the
treatment of pseudoexfoliative glaucoma as initial or adjunctive treatment. The efficacy seems to wane slowly after 6
months.
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P426 ELT: EXCIMER LASER TRABECULOSTOMY CLINICAL UPDATE, 2009
M. Berlin1, K. Taliaferro2, U. Giers3, L. Kleineberg3
1
University of California, Los Angeles, LOS ANGELES, USA,
2
Glaucoma Institute of Beverly Hills, BEVERLY HILLS, USA,
3
Augen Laser Klinik, DETMOLD, Germany
Purpose: To report Excimer Laser Trabeculostomy (ELT)
long term clinical safety and efficacy results in three
groups.
Design: Non-randomized clinical trial, one site: Detmold,
Germany.
Participants: Thirty-two eyes of 32 phakic patients (group
1) and 15 eyes of 15 pseudophakic patients (group 2), with
open-angle glaucoma, pseudoexfoliative glaucoma, or ocular
hypertension underwent ELT surgery alone. 33 eyes of 33
phakic patients underwent combined ELT with cataract surgery (group 3).
Methods: Eighty glaucoma patients, having failed maximal
medical therapy, were considered as surgical candidates.
ELT was performed using a 308 nm xenon-chloride Excimer
Laser on one eye per patient. In the combined ELT/cataract
surgery group, phacoemulsification was performed first, followed by ELT. Patients were followed 1 day, 1 month, 3
months, 6 months, 1 year, 2 years, and 3 years postoperatively.
Main outcome measures: Postoperative intraocular pressure (IOP) and glaucoma medication reduction.
Results: In group 1, mean preoperative IOP was 25.44 (±
6.37) mmHg with an average of 2.44 (± 1.27) topical medications. Mean post-operative IOP was 16.17 ( ± 3.57) at 3
years. Mean IOP-lowering medications were reduced to 0.21
(± 0.40) at three years. In group 2, mean preoperative IOP
was 26.73 (± 6.360) mmHg with an average of 2.93 ( ± 1.33)
topical medications. Mean post-operative IOP was 14.10 (±
3.87) at three years. Mean IOP-lowering medications were
reduced to 0.67 (± 0.62) at 3 years. In group 3, mean preop-

erative IOP was 21.03 (± 4.36) mmHg with an average of
1.47 (± 0.72) topical medications. Mean post-operative IOP
was 13.16 (± 1.46) at three years. Mean IOP-lowering medications were reduced to 0.45 (± 0.60) at three years.
Conclusions: ELT is a promising novel technique for the
treatment of open-angle glaucoma, safely and effectively
lowering IOP and reducing medication requirements with a
very low complication rate.
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with the AIDA Laser Operating at a Wavelength of 308nm.
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P427 SELECTIVE LASER TRABECULOPLASTY: ALTERNATIVE APPROACH TO GLAUCOMA
I. Buniatyan, A.l. Malayan, L. Voskanyan
Ophthalmologic Centre n.a. S.Malayan, YEREVAN, Armenia
Objective: Argon-laser trabeculoplasty (ALT) has been used
for decrease of intraocular pressure (IOP) over 20 years. This
method is an alternative to medications and surgical operation for patients with uncontrolled glaucoma. Selective laser
trabeculoplasty (SLT) is an improvement of standard ALT.
The SLT technique excludes thermal injury of trabecular
meshwork and gives a possibility of repeated procedure.
Design: The aim of our report is to define the efficiency of
SLT at glaucoma and eye hypertensia.
Participants: We have had 21 eyes under our supervision.
Average age of the patients was 56.0 years. Average initial
IOP reached 23.43 mmHg. All patients displayed visual acuity of 20/20: a) in 66.67% without correction; b) in 23.81% of
cases with correction; c) in 9.52% with correction 20/20, however the field sight was tubular (narrowing to a fixing point).
The most typical changes in terms of field of vision were nasal
steps (from 5º to 15º), scotomas in Bjerrum area and enlargement of the blind spot. Optic nerve head excavation ranged
from 5/10-9/10. Medicinal therapy (for all patients) included
beta-blockers, carboanhidrase inhibitors and prostaglandins.
In 9.52% of cases filtrational surgery was performed followed
by medicinal treatment. Eyes with diabetic angiopathy comprised 9.52%.
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Intervention or methods or testing: Selective laser trabeculoplasty was performed with diode laser 532 nm, on 90º
trabecular areas of the corner of the anterior chamber. We
observed the patients during 14 months.
Main outcome measure: The SLT success was defined by
the following criteria: 1) IOP decrease from the initial level,
2) full cancellation of instillations, 3) condition of optic nerve
head, the field of vision and visual functions accordingly.
Results: IOP has decreased by 22.3 % from the base level,
average value came down to 18.2 mmHg. In all cases we
managed to achieve full cancellation of instillation. No single
case of negative dynamics in optic nerve head condition, field
of vision and visual functions was observed during the supervision. In 33.33 % of cases reduction of optic nerve excavation was noted.
Conclusions: The results received allow us to conclude that
SLT is an effective and suitable alternative method of glaucoma and eye hypertensia treatment. When applied on a
limited area (on 90º) the procedure enables its repeated use
in case if necessity. The SLT appeared to be also effective
on eyes after surgical intervention.
References:
1. Johnson, et al., Br JOphthalmol 2006 ; 90: 741-743. 2.
Mchugh D, Marshall J, Fytche T, et al. Diode laser trabeculoplasty for primary open-angle glaucoma and ocular hypertension. Br J Ophthalmol 1990; 74: 743-747. 3. Francis BA,
Ianchulev T, Schofield JK, Minckler DS. Selective laser trabeculoplasty as a replacement for medical therapy in openangle glaucoma. Am J Ophthalmol 2005; 140: 524-525. 4.
Melamed S, Ben Simon GJ, Levkovitch-Verbin H. Selective
Laser Trabeculoplasty as Primary Treatment for Open-angle
Glaucoma. A Prospective, Nonrandomized Pilot Study. Arch
Ophthalmol 2003; 121: 957-960. 5. Latina MA, de Leon JMS.
Selective laser trabeculoplasty. Ophthalmol Clin North Am
2005; 18: 409-419.
P428 18-MONTH RESULTS OF SELECTIVE LASER TRABECULOPLAST IN PRIMARY OPEN-ANGLE GLAUCOMA
AND OCULAR HYPERTENSION. EGYPTIAN STUDY
A. Abdelrahman
Cairo University, GIZA, Egypt
Purpose: To investigate the efficacy and safety of selective
laser trabeculoplasty in primary open-angle glaucoma and
ocular hypertension in Egyptian population. Treatment was
considered as primary, adjunctive, or replacement therapy.
Design: A prospective intervention clinical study.
Participants: One hundred-seventeen eyes were enrolled
in the study. Female/Male: 55/45. The mean age was 53.2
years. The mean intraocular pressure (IOP) was 19.44 mmHg
under a mean of 1.49 anti-glaucoma therapy.
Methods: The treatment protocol consists of 360-degrees
laser application to the trabecular meshwork, starting with
0.4 mJ and increasing the power as needed. Topical steroids
were then applied for three days. Antiglaucoma therapy was
then adjusted according to patient’s response.
Main outcome measure: Mean IOP reduction, mean medications reduction, and complications.
Results: The mean IOP was 14.29, 14.54, 14.8, and 15.97
mmHg at 1, 6, 12, and 18 months respectively. The mean
anti-glaucoma medications were reduced to 0.48 at 18
months. The whole results were statistically significant. No
serious complications were reported.

Conclusions: Selective laser trabeculoplasty was effective
in reducing the intraocular pressure and antiglaucoma medications, the effect decreases over with time. Treatment was
of particular value when surgery was of a high- risk.
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1. Stein JD, Challa P. Mechanisms of action and efficacy of
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of intraocular pressure in ocular hypertension and open angle
glaucoma. Br J Ophthalmol. 2005 Nov;89(11): 1413-7. 4.
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P429 ONE YEAR AFTER TREATMENT BY SELECTIVE
LASER TRABECULOPLASTY
M. Eliasova1, V. Kotenova2, K. Mlynarova2, V. Liska2
1
Hospital Litomysl, LITOMYSL, Czech Republic, 2Department
of Ophthalmology, LITOMYSL, Czech Republic
Purpose: To evaluate efficacy of selective laser trabeculoplasty (SLT) in glaucoma patients.
Design: Retrospective study.
Participants: In this study 110 eyes of 58 patients have been
evaluated, 24 men and 34 women. The age ranged between
24 years and 80 years (mean, 63,8 ± 10,5 y). 98 eyes of them
were with primary open-angle glaucoma, 10 eyes with pseudoexfoliative glaucoma, 2 eyes with pigmentary glaucoma.
Intervention: The SLT spots were burnt in the extent of 180º
circumferentially in the anterior chamber angle (1,1 mJ, 90
spots, 400 μm). Existing glaucoma medication has not been
changed in any patient. The reason for SLT were: 1. a deficient decrease of intraocular pressure (IOP) with current
glaucoma medication and 2. an intolerance of glaucoma
medication.
Results: Our patients were followed-up 1 day, 1 week, 1, 3,
6 and 12 months after the treatment. The mean IOP before
SLT was 16,6 ± 3,1 mmHg. After one day IOP decreased
about 3,4 ± 2,9 mmHg, respectively about 19,0 ± 14,2%. After
one week IOP diminished about 1,6 ± 2,5 mmHg, respectively
about 8,8 ± 13,9%. After one month IOP decreased about
2,3 ± 2,6 mmHg, respectively about 12,6 ± 13,5%. After three
months IOP lowered about 2,4 ± 2,9 mmHg, respectively
about 13,0 ± 15,0%. After six months IOP diminished about
2,5 ± 2,8 mmHg, respectively about 13,7 ± 15,0%. After 12
months IOP decreased about 2,2 ± 2,6 mmHg, respective
about 12,1 ± 14,6%. In one eye with high myopia considerable elevation of IOP was found and trabeculectomy was
necessary.
Conclusion: SLT is a safe and effective method that reduced
the IOP in glaucoma patients. A good effect on the decrease
of IOP (12,1 ± 14,6%) lasts one year after SLT in our group.
Only in high-myopia eyes we did not havegood experiences
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with SLT. The target pressure hae been achieved in 57,27%
patients one year after SLT.
References:
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degress SLT. J Glaucoma 2004; 13: 62-65. 2. Latina MA.
Selective laser trabeculoplasty-180-degree treatment. J
Glaucoma 2007; 16, 2007: 274-275. 3. Rozsval P, et al.
Selektivn laserov trabekuloplastika. Ces A slov Oftal 2004;
60: 267-274. 4. Vborn P, et al. Selektivn laserov trabekuloplastika - nov monosti v lcbe glaukomu. Ces a Slov Oftal
2009; 65: 8-11. 5. Weinrand FS, et al. Long-term clinical
results of selective laser trabeculoplasty in the treatment of
primary open angle glaucoma. Eur J Ophthalmol 2006; 16:
100-104.
P430 SLT FOR EXFOLIATIVE GLAUCOMAS AND PRIMARY OPEN-ANGLE GLAUCOMAS EIGHT-YEAR FOLLOW-UP
K. Koev
University Hospital ‘Aleksandrovska’, SOFIA, Bulgaria
Purpose: Selective laser trabeculoplasty (SLT) is a technique developed for treatment of the trabecular meshwork in
patients with glaucoma. The purpose of this study is to establish the efficacy of SLT for exfoliative glaucoma (EG) and
primary open-angle glaucoma (POAG)
Method: We assessed to 8-years efficacy of SLT a randomised treatment of glaucoma. Trabecular meshwork of 42
eyes (25 patients) was treated with Q-switched frequencydoubled Na-YAG laser with a wave-length of 532 nm. The
eyes were divided into groups. Group 1: 20 eyes with EG,
group 2: 22 eyes with POAG. Approximately 105 laser spots
were applied over 360 degrees of the the trabecular meshwork.
Results: The mean preoperative intraocular pressure (IOP)
in group 1 was 25,3 ± 1,1 mmHg and in group 2 25,5 ± 1,2
mmHg. A stastically significant decrease of IOP (p < 0,05)
was observed after SLT by an average in group 1 of -5,5
mmHg and in group 2 -5,7 mmHg. Mean percentage reduction was EG-22,1% and POAG-22,4 %.
Conclusion: Our results show SLT is an effective method
for EG and POAG treatment in reducting IPO treated eyes.
SLT decreases IOP somewhat for at least 8 years without
increase in topical glaucoma treatment.
References:
1. Realini T. Selective laser trabeculoplasty: a review. Journal
of Glaucoma 2008; 17: 497-502. 2. Barkana Y, Belkin M.
Selective laser trabeculoplasty. Surv Ophthalmol 2007; 52:
634-654. 3. Birt CM. Selective laser trabeculoplasty retreatment after prior argon laser trabeculoplasty: 1-year results.
Can J Ophthalmol 2007; 42: 715-719. 4. Lefrancois A. What
should we think? Is selective trabeculoplasty more effective
than conventional argon laser trabeculoplasty? J Français
d’Opthalmologie 2007 ; 30: 3S74-78. 5. Best UP, Domack H,
Schmidt V. Pressure reduction after selective laser trabeculoplasty with two different laser systems and after argon laser
trabeculoplasty – a controlled prospective clinical trial on 284
eyes. Klin Monatsbl Augenheilk 2007; 224: 173-179.

P431 IS THE BASELINE INTRAOCULAR PRESSURE PREDICTIVE OF SLT RESPONSE IN OCULAR HYPERTENSION COMPARED TO PRIMARY OPEN-ANGLE
GLAUCOMA?
T. Shazly1, M. Latina2
1
Massachusetts Eye and Ear Infirmary, READING, USA,
2
Reading Health Center, READING, MA, USA
Purpose: To determine if the baseline intraocular pressure
(IOP) before selective laser trabeculoplasty (SLT) predicts
the long-term success of SLT in patients with ocular hypertension (OHT) compared to primary open-angle glaucoma
(POAG).
Design: A retrospective, chart review.
Participants: Consecutive patients, who underwent SLT as
primary treatment for OHT and POAG, with baseline IOP >
22 mmHg, between 2002 and 2005, and completed at least
30 months follow-up was performed. Patients were excluded
if they required additional glaucoma medications, laser, or
ocular surgery during the follow-up period.
Methods: SLT success was defined as a 20% or greater
decrease in IOP from the baseline. Pearson’s correlation
analysis was performed to correlate the baseline IOP to the
percentage of IOP reduction at 3, 6, 12, 18 and 30 months
after SLT.
Main outcome measure: Intraocular pressure.
Results: Sixty-two eyes of 37 patients were identified (26
with OHT and 36 with POAG). The baseline IOP for the OHT
group was 26.4 ± 2.5 mmHg (range, 22-32 mmHg), while the
baseline IOP for the POAG group was 24.8 ± 2.1 mmHg
(range, 22-31 mmHg), with no significant difference between
mean baseline IOP in the 2 groups (p = 0.286). The success
rate in OHT group was 81% at 12 months 85% at 30 months,
while the success rate in POAG group was 79.4% at 12
months 76.5% at 30 months. There was no statistically significant difference between success rate in OHT and POAG
at 12 months and 30 months (p = 0.984 and 0.509 respectively). For OHT patients, the Pearson’s r value between the
baseline IOP and percentage of IOP reduction following SLT
at 3 month was 0.394 (p = 0.047), at 9 month it was 0.080 (p
= 0.698), at 18 month it was 0.219 (p = 0.283), and at 30
month it was 0.198 (p = 0.333). While for POAG patients,
r-value at 3 month was 0.651 (p < 0.0001), at 9 month it was
0.547 (p = 0.00012), at 18 month it was 0.335 (p = 0.052),
and at 30 months it was 0.306 (p = 0.079).
Conclusions: The success rate of SLT, up to 30 months, is
the same in OHT and POAG patients. In OHT patients, we
found no significant correlation between baseline IOP and
the percentage of IOP reduction following SLT, while in
POAG patients with matched baseline IOP, baseline IOP
moderately predicted the IOP response at up to 12 months
after SLT. These findings suggest that, baseline IOP should
not be used as a predictive factor for SLT success in OHT;
on the other hand baseline IOP is a good predictor of SLT
success in POAG patients up to 12 months.
References:
1. Murthy S, Latina MA. Pathophysiology of selective laser
trabeculoplasty. Int Ophthalmol Clin 2009; 49: 89-98. 2. Sellem EJ. News in trabeculoplasty. Fr Ophtalmol 2008; 31(6 Pt
2): 2S78-81. 3. Realini T. Selective laser trabeculoplasty. J
Glaucoma 2008; 17: 497-502. 4. Gracner T, et al. Predictive
factors of successful selective laser trabeculoplasty in openangle glaucoma. Klin Monatsbl Augenheilkd 2007; 224:
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P432 SELECTIVE LASER TRABECULOPLASTY IN PSEUDOEXFOLIATION GLAUCOMA
N.I. Kurysheva, E.V. Topolnic, M.A. Zaregorodceva
Eye Institute of Medical and Biological Agency of Russian
Federation, MOSCOW, Russian Federation
Purpose: Selective laser trabeculoplasty (SLT) is a new
method to reduce intraocular pressure in glaucoma associated with pigmentation of trabecular meshwork. This pigmentation is often obtained in pseudoexfoliation glaucoma (PEG).
The purpose was to evaluate the long-term results, safety
and efficacy of SLT in the patients with PEG.
Design: Prospective clinical trial.
Participants: SLT has been performed in 64 eyes with PEG.
The comparison group consisted of 48 eyes with PEG,
treated only with medications (timolol twice daily).
Methods: Intraocular pressure (IOP) has been measured in
24 hours, 1 week, 1, 6 and 12 months after SLT.
Results: IOP was reduced significantly (10,2 mmHg from
baseline) in 24 hours after SLT. In one week the mean IOP
reduction from baseline was 4,6 mmHg, in 1 month 2,3
mmHg, in six months 5,3 mmHg and in 12 months after SLT
6,8 mmHg. As SLT has been performed as a first-line treatment in 10 eyes, no low-tension medications were needed
to control IOP in one year follow up in these eyes. The mean
IOP reduction from baseline was more significant in SLT
treated PEG patients (20%) then in comparison group
(15%).
Conclusions: SLT is an effective method for IOP reduction
in pseudoexfoliation glaucoma.
References:
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2. Guzey M, Vural H, Satici A. Increase of free oxygen radicals in aqueous humour induced by selective ND: YAG laser
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Ben-Simon G. Selective laser trabeculoplasty as primary
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P433 INTRAOCULAR PRESSURE CONTROL AFTER
LASER TRABECULOPLASTY IN NIGERIANS
A.O. Ogunro, F. Oderinlo, A.O. Hassan, A.O. Harriman,
A. Oluyadi, O. Oke
Eye Foundation Hospital/Deseret Vision Institute, LAGOS,
Nigeria
Objective: To evaluate intraocular pressure control in Nigerians after trabeculoplasty.
Design: Retrospective study of 57 eyes of 42 patients that
had laser trabeculoplasty for intraocular pressure control in
primary open-angle glaucoma, between November 2004 and
August 2005, at the Eye Foundation Hospital, Lagos. The
highest intraocular pressure pre Laser and the intraocular
pressure at one month, 6, 12, 18, 24, 30, and 36 months post

laser were retrieved from the case-notes. The number of
medications the patients used before and after laser trabeculoplasty and the vision by Snellen’s chart, pre and post
laser treatment were also retrieved from the case-notes.
Method: Pilocarpine 2% was used to constrict the pupil.
Frequency-doubled Nd:YAG 532 Green laser eyelite, with
spot size 50 um. Duration: 0.2 sec. Power: 250-400 mW.
3600 starting at 12 clock hour, and moving the lens clockwise. Blanching or air bubble on the trabecular meshwork
was noticed.
Main outcome measure: Intraocular pressures post-trabeculoplasty
Result: Thirteen females with mean age of 62.1 yrs, standard
deviation 7.37, 44 males with mean age of 65.1, standard
deviation 11.3. Males were significantly older than females
with P = 0.006. Mean post laser intraocular pressure at 1
month is 12.56 mmHg, at 6 months 11.78 mmHg, at 12
months 12.1 mmHg, at 18 months 13.01 mmHg, at 24 months
11.38 mmHg, at 30 months 12.54 mmHg, and at 36 months
11.67 mmHg. Percentage reduction in intraocular pressure
at 1 month is 38.4% (± 20.59), at 6 months 40.3% (± 17.03),
at 12 months 40% (± 16.75), at 18 months 41.4% (± 16.17),
at 24 months 48.5% (± 12.81 ), at 30 months 48.2% (± 18.75),
and at 36 months 42.9% (± 20.29). P value 0.0002. Significant visual acuity improvement was noticed following trabeculoplasty (P = 0.0001). Seventeen eyes, 24.5%, were
maintained on their previous medications. Twenty-four eyes,
42.1%, had their medications reduced. Eleven eyes, 19.3%,
had their medications increased. Three eyes, 5.3%, had no
medications before and after laser trabeculoplasty.
Conclusion: Sustained good intraocular ocular pressure
control can be achieved with laser trabeculoplasty in selected
cases therefore it can be used as adjunctive treatment in
selected cases in Nigerians.
References:
1. The Glaucoma Laser Trial Research Group.The Glaucoma
Laser Trial (GLT), 11: Results of argon laser trabeculoplasty
versus topical medicines. Ophthalmology 1990; 97:
1403-1413. 2. Pollack IP, Robin AL, Sax H. The effect of
argon laser trabeculoplasty on the medical control of primary
open-angle glaucoma. Ophthalmol 1983, 90: 785-789. 3.
Wise JB. Long-term control of adult open-angle glaucoma by
argon laser treatment. Ophthalmology 1981; 88: 197-202. 4.
Shingleton BJ, RichterCU, Bellows AR, et al. Long term efficacy of argon laser trabeculoplasty. Ophthamol 1987; 94:
1513-1518. 5. Schwartz AL, Love DC,Schwartz MA. Longterm follow-up of argonlaser trabeculoplasty for uncontrolled
open-angle glaucoma. Arch Ophthalmol 1985; 103: 1482.
P434 HIGHER ENERGY MAY IMPROVE SUCCESS WITH
SELECTIVE LASER TRABECULOPLASTY (SLT) IN
PATIENTS WITH PREVIOUS FAILURE IN THE FIRST
EYE
S.Y. Jea, L. Pasquale, D. Rhee
Massachusetts Eye & Ear Infirmary/Harvard Medical School,
BOSTON, USA
Purpose: To determine factors associated with SLT success
in patients with previous failure in the first eye.
Design: Retrospective comparative case series.
Participants and controls: Patients who underwent SLT in
both eyes were followed for at least 6 months, and in whom
SLT had failed in the first eye.
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Methods: Medical records of the patients who underwent
SLT in the last 5 years were reviewed. Logistic regression
analysis was conducted to find predictors of SLT success in
the second eyes. Factors used in the analysis include age,
race, sex, history of diabetes, hypertension, or hypercholesterolemia, type of glaucoma, cup disc ratio, baseline intraocular pressure, number of antiglaucoma medications and
various SLT parameters, etc. Failure was defined as an
intraocular pressure decrease of less than 3 mmHg from the
baseline during follow-up. Success was defined as a lowering
> 3 mmHg following SLT.
Main outcome measure: Factors associated with SLT success in the second eye in patients with SLT failure in the first
eye.
Results: Three hundred thirty SLT procedures were identified. Forty-one patients had SLT in both eyes; 25 met entry
criteria. Out of 25 patients who had failed SLT in the first eye,
SLT was successful in the second eye in 7 patients (28%),
and failed in the second eye in the remaining 18 patients
(72%) during mean of 17.6 months of follow-up (range;
6.0-55.3 months). Logistic regression analysis revealed statistically significant decrease in the risk of SLT failure in the
second eye with higher SLT energy (odds ratio, 0.023; 95%
confidence interval 0.001-0.753; p = .034). Mean SLT energy
was 0.89 ± 0.24 mJ in the group of SLT failure in both eyes
and 1.19 ± 0.34 mJ in the group of SLT failure in the first
eye-success in the second eye.
Conclusions: If there is a poor response to SLT in one eye,
the chance of success in the contralateral eye is low. Based
on our results, higher energy may be helpful to obtain better
outcomes when applying a SLT to the contralateral eye.
References:
1. Barkana Y, Belkin M. Selective laser trabeculoplasty. Surv
Ophthalmol 2007; 52: 634-654. 2. Realini T. Selective laser
trabeculoplasty: a review. J Glaucoma 2008; 17: 497-502. 3.
George MK, Emerson JW, Cheema SA, et al. Evaluation of
a modified protocol for selective laser trabeculoplasty. J Glaucoma 2008; 17: 197-202. 4. Stein JD, Challa P. Mechanisms
of action and efficacy of argon laser trabeculoplasty and
selective laser trabeculoplasty. Curr Opin Ophthalmol 2007;
18: 140-145. 5. McIlraith I, Strasfeld M, Colev G, Hutnik CM.
Selective laser trabeculoplasty as initial and adjunctive treatment for open-angle glaucoma. J Glaucoma 2006; 15:
124-130.
P435 COMPARISON OF SLT (SELECTIVE LASER TRABECULOPLASTY) EFFICACY IN PATIENTS WITH OPEN
-ANGLE AND ANGLE-CLOSURE GLAUCOMA
V. Tantisevi1, P. Suramethakul2, S. Anuttarakulvanich1
1
Chulalongkorn University, BANGKOK, Thailand, 2Deaprtment of Ophthalmology, Mettapracharak Hospital, NAKORNPATHOM, Thailand
Purpose: To compare efficacy of 180 degrees selective laser
trabeculoplasty (SLT) in lowering intraocular pressure
between open-angle and angle-closure glaucoma patients.
Design: Retrospective study.
Participants: Open-angle and angle-closure glaucoma
patients.
Method: Medical records of patients who underwent 180
degree selective laser trabeculoplasty (SLT) from June 2005
to Jan 2008 at King Chulalongkorn Memorial hospital, Bang-

kok, Thailand, were reviewed. Intraocular pressure (IOP) and
number of glaucoma medications were assessed at baseline,
4 weeks and 12 weeks after SLT. Main outcome was IOP
reduction from baseline and each follow up visit between
open-angle glaucoma (OAG) and angle-closure glaucoma
(ACG) patients.
Main outcome measure: IOP after SLT treatment.
Results: There were 39 AOG and 20 ACG patients enrolled
into the study. Mean (SD) age of OAG and ACG patients
were 63.13 (11.89) and 66.00 (9.12) years. Mean (SD) IOP
at baseline in OAG and ACG groups were 18.47 (4.72) and
19.48 (3.78) mmHg, respectively. At four weeks after SLT,
mean (SD) IOP of OAG and ACG groups were 15.92 (3.36)
and 18.05 (4.21) mmHg, respectively. At 12 weeks after SLT,
mean (SD) IOP of OAG was 15.12 (2.81) mmHg, whereas
ACG was 16.93 (3.56) mmHg. SLT can significantly decrease
IOP in both OAG and ACG groups at 12 weeks after laser (p
< 0.01). The efficacy of SLT in IOP reduction was not different between OAG and ACG groups at both 4 weeks and 12
weeks after laser treatment (p > 0.05). The number of glaucoma medications used between baseline and 12-week post
laser in both groups were not different.
Conclusions: Selective laser trabeculoplasty can reduce
intraocular pressure in both open-angle and angle-closure
glaucoma. No statistically significant difference of SLT efficacy was shown between both groups.
Refererences:
1. Kramer TR, Noecker RJ. Comparison of the morphologic
changes after selective laser trabeculoplasty and argon laser
trabeculoplasty in human eye bank eyes. Ophthalmology
2001; 108: 773-779. 2. Damji KF, Bovell AM, Hodge WG, et
al. Selective laser trabeculoplasty versus argon laser trabeculoplasty: results from a 1-year randomised clinical trial. Br
J Ophthalmol 2006; 90: 1490-1494. 3. Juzych MS, Chopra
V, Banitt MR, et al. Comparison of long-term outcomes of
selective laser trabeculoplasty vs argon laser trabeculoplasty
in open angle glaucoma. Ophthalmology 2004; 111:
1853-1859. 4. Melamed S, Ben Simon GJ, Levkovitch-Verbin
H. Selective laser trabeculoplasty as primary treatment for
open-angle glaucoma: a prospective, nonrandomized pilot
study. Arch Ophthalmol 2003; 121: 957-960. 5. Lin HC, Barkana Y, Lai JSM, et al. Treatment of primary angle closure
glaucoma by selective laser trabeculoplaty (SLT). Abstract
book from 6th International Glaucoma Symposium, Greece,
March 31, 2007. 6. Glaucoma Laser Trial Research Group.
The Glaucoma Laser Trial (GLT) and Glaucoma Laser Trial
Follow Up Study. Am J Ophthalmol 1995; 120: 718- 731. 7.
Martinez-de la Casa JM, Garcia-Feijoo J, Castillo A, et al.
Selective vs argon laser trabeculoplasty: hypotensive efficacy, anterior chamber inflammation, and postoperative pain.
Eye 2004; 18: 498-502.
P436 SELECTIVE LASER TRABECULOPLASTY AS
ADJUNCTIVE TREATMENT FOR OPEN-ANGLE GLAUCOMA IN INDIAN EYES
A. Gupta, R. Kapoor
Dr. Gupta Memorial Eye Institute, INDORE, India
Objective: To study the safety and efficacy of selective laser
trabeculoplasty (SLT) as adjunctive treatment of open-angle
glaucoma (OAG) in Indian eyes.
Design: Non-randomized, prospective, interventional
study.
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Participants: Forty eyes of 22 Indian patients with openangle glaucoma who underwent selective laser trabeculoplasty were included in the study.
Methods: Fifty laser spots were placed over 180 degree of
the trabecular meshwork.
Main outcome measures: Pre-laser and post-laser IOP was
noted at 2 weeks,1,3 and 6 months following SLT. IOP spikes
and any complications were recorded. Reduction in number
of topical medications to achieve target IOP was noticed.
Results: Mean pre-treatment IOP was 24.8 mmHg. Mean
IOP at 6 months following treatment was 17.3 mmHg. Mean
decrease in IOP was 6.2 mmHg. Seventy percent of the
patients had an IOP decrease of more than 15%. Eighteen
percent of the eyes showed no change in IOP. Sixteen percent of patients had a reduction of topical medication by one
drop. Six patients had a transient spike in IOP (6-9 mmHg),
which settled within 24-72 hours. No other significant complications were noted.
Conclusion: SLT was found to be efficacious and safe as
adjunctive therapy in reducing IOP in OAG in Indian eyes.
Long-term prospective randomised studies with a larger
sample size, are required to provide stronger evidence.
References:
1. Realini T. Selective laser trabeculoplasty: a review. J Glaucoma 2008; 17: 497-502. 2. Singh D, Coote MA, O’Hare F,
Walland MJ, Ghosh S, Xie J, Ruddle JB, Crowston JG. Topical prostaglandin analogues do not affect selective laser
trabeculoplasty outcomes. Eye 2009 Jan 30. [Epub ahead of
print]. 3. Saito Y, Higashide T, Sugiyama K. Clinical results
of selective laser trabeculoplasty as adjunctive treatment for
primary open-angle glaucoma patients. Nippon Ganka Gakkai Zasshi 2007; 111: 953-958. (In Japanese.) 4. Birt CM.
Selective laser trabeculoplasty retreatment after prior argon
laser trabeculoplasty: 1-year results. Can J Ophthalmol 2007;
42: 715-719. 5. McIlraith I, Strasfeld M, Colev G, Hutnik CM.
Selective laser trabeculoplasty as initial and adjunctive treatment for open-angle glaucoma. J Glaucoma 2006; 15:
124-130.

12.8. Surgical treatment: Filtering surgery
see also P303, P340, P455, P458, P529
P437 NEW APPROACH TO TRABECULECTOMY PRESERVES EPISCLERAL TISSUE
A. Khaliq
Northern CT Eye Associates, ENFIELD, USA
Purpose: Utilizing a posterior limbal conjunctival flap to
address the recurrent complication of scarring in filtering
blebs and minimizing the use of mitomycin on the under surface of the scleral flap and scleral bed.
Method: A 5-mm conjunctival incision is made 8 mm from
the limbus. A second incision is made into the Tenon’s capsule. Tenon’s and episcleral tissue are separated from the
sclera to a point 4 mm from the limbus. A 3-mm horizontal
incision, half the thickness of the sclera, is made and a scleral
tunnel is then created up to the limbus. Radial incisions on
either side of the tunnel are created from inside out by tilting
the crescent knife. Mitomycin is then applied to the under
surface of the flap and the scleral bed. Anterior chamber is
then entered with a 2.75-mm keratome and a trabeculectomy
is performed followed by a peripheral iridectomy. The scleral

flap is loosely sutured with two sutures. Tenon’s capsule and
conjunctiva are individually sutured. Postoperative care
includes antibiotic and steroid eye drops.
Results: Surgical outcomes from 25 eyes with a pre-op IOP
ranging from 33 to 56 (average 44.5) resulted in post-operative IOPs ranging from 8 to 18 (average 13).
Conclusions: No damage to episcleral tissue (no buttonholing). No scarring at the filter from limbus to 4-mm posteriorly, nasally and temporally. No failing bleb. No needling
required. Episcleral tissue is preserved, improving filtration.
No need to excise Tenon’s tissue in thick vascular tenons (as
in African Americans, young patients, etc.). Patients with thin
episcleral tissue have diffuse blebs and decreased incidence
of cystic blebs. Decrease incidence of fibrous tissue stimulating effect and therefore bleb failure in pseudophakic patients.
References:
1. Cairns JE. Trabeculectomy. Preliminary report of a new
method. Am J Ophthalmol 1968; 66: 673-679. 2. Schumer
RA, Odrich SA. A scleral tunnel incision for trabeculectomy.
Am J Ophthalmol 1995; 120: 528-530. 3. Brincker P, Kessing
SV. Limbus-based versus fornix-based conjunctival flap in
glaucoma filtering surgery. Acta Ophthalmol Copenh 1992;
70: 641-644. 4. Traverso CE, Tomey KF, Antonius S. Limbalbased versus fornix-based conjunctival trabeculectomy flaps.
Am J Ophthalmol 1987; 104: 28-32. 5. Reichart R, Steward
W, Shields MB. Limbus-based versus fornix-based conjunctival flaps in trabeculectomy. Ophthalmic Surg 1987; 18:
672-676. 6. Suzuku R. Trabeculectomy with a Kelly Descemet
membrane punch. Ophthalmologica 1997; 211: 93-94. 7.
Jones E, Clarke J. Khaw PT. Recent advances in trabeculectomy technique. Curr Opin Ophthalmol 2005; 16: 107-113.
P438 THE RELATIONSHIP BETWEEN THE SUCCESS OF
GLAUCOMA SURGERY AND GLAUCOMA TYPE, EARLY
POSTOPERATIVE COMPLICATIONS AND DURATION OF
PREOPERATIVE TOPICAL MEDICATIONS
M. Dujic1, S. Grujicic2, S. Avramovic1, L. Dzokic1
1
University Hospital Zvezdara, BELGRADE, Serbia, 2Institute
of Epidemiology, BELGRADE, Serbia
Objective and Purpose: To investigate the relationship
between the success of filtration surgery and the type of glaucoma, early postoperative complications and duration of
preoperative use of topical medications.
Design: Retrospective review of medical records.
Participants: One hundred eyes of 92 patients who underwent surgery for glaucoma without antimetabolites.
Testing: Analyses were performed using an electronic database organized in the SPSS (version 11.5) statistical package (chi square and Fisher’s test).
Main outcome: The following parameters were taken: age,
gender, type of glaucoma, c/d ratio, IOP before surgery,
visual acuity, duration of medicament therapy before surgery
(without therapy to with therapy; without therapy to with 1-30
mo, more than 30 mo therapy), early postoperative complications, IOP two years after surgery, number of medications on
the last visit. All patients were divided in two groups according to surgery success, which was determined by the IOP on
their last visit (two years after surgery). The IOP below 18
mmHg with or without medications was considered as success. All patients were examined and had surgery by the
same ophthalmologists (two of the authors).
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Results: The average age of patients was 70,34 ± 0,81
(51-84). There were 43 men’s and 57 women’s eyes. The
duration of use of topical medications was 27,50 ± 3,13
months (0-118). The average value for IOP before surgery
was 32,95 ± 9,88, mmHg (20-70). The average postoperative
IOP was 13,33 ± 4,55 (2-28). There were 29 (25,4%) patients
with diagnosed simplex glaucoma, 34 (29,8%) with capsular
glaucoma, 34 (29,8%) with chronic angular glaucoma and 3
(2,6%) with acute angular glaucoma. There were 60,7%
patients without postoperative complications, 14,6% had
hyphaema, 9,0% had shallow anterior chamber, 15,7% had
shallow anterior chamber and choroidal detachment. The
success rate of surgery for capsular glaucoma was statistically significant worst (p = 0,036) comparing to other glaucoma types. There was no statistic significance between
neither any complication nor the type of complications and
success of surgery ( p = 0,699, p = 0,695), or between the
type of glaucoma and the presence of complications (χ2 =
1,15, p > 0,05). There was no statistical significance between
the groups according to duration of preoperative use of topical medications (p = 0,109). Neither other parameters
showed any statistical significance concerning final outcome
(age, gender, c/d ratio, preoperative IOP, visual acuity).
Conclusions: Although surgery techniques for glaucoma
improve from day to day, trabeculectomy stays the golden
standard. Different factors can take part in final results.
Regarding to our results, the early postoperative complications and duration of preoperative use of topical medications
did not interfere with final IOP. But, considering the type of
glaucoma and final results, we can conclude that the results
of surgery for capsular glaucoma were statistically significant
worst compared to other types of glaucoma.
References:
1. Rotchford AP, King AJW. Needling Revision of Trabeculectomies. Ophthalmology 2008; 115: 1148-1153. 2. Schwartz
K, Budenz D. Current management of glaucoma. Curr Opin
Ophthalmol 2004; 15: 119-126. 3. Jeganathan VSE, Ghosh
JB, Gupta V, Coote MA, Crowston JG. Risk factors for
delayed suprachoroidal haemorrhage following glaucoma
surgery. British Journal of Ophthalmology 2008; 92:
1393-1396. 4. Agarwal HC, Sharma TK, Sihota R, Gulati V.
Cumulative effect of risk factors on short-term surgical success of mitomycin augmented trabeculectomy. JPGM 2002;
48: 92-96. 5. Aung T, Tow SL, Yap EY et al. Trabeculectomy
for acute primary angle closure. Ophthalmology 2000; 107:
1298-302.

12.8.1. Surgical treatment: Filtering surgery: Without tube implant
P439 UTILIZING RELEASABLE SUTURE DURING TRABECULECTOMY IN PRIMARY ANGLE-CLOSURE GLAUCOMA
H. Meng, W. Wangrui, C. Changxinqi, H. Heyanqing, M.
Majingxia, Q. Qinsuying
Henan Anyang Eye Hospital, ANYANG, China
Objective: To observe whether the releasable suture could
prevent the post-operative complications of trabeculectomy
such as shallow anterior chamber and maintain a longer
period of lower intraocular pressure (IOP) in patients with
primary angle-closure glaucoma (POAG).
Design: Case-control study.

Participants: The study examined 32 eyes of experimental
group and 28 eyes of control study. Sixty patients with POAG
were included.
Methods: Sixty eyes of sixty patients with POAG during the
trabeculectomy were randomly subgrouped into an experimental group (using releasable suture [RS]) and a control
group (without releasable suture [WRS]). The RS group had
32 eyes from 32 patients, and the control group had 28 eyes
from 28 patients. There were 10 male patients in each group;
there were 22 female patients in the RS group and 18 in the
control group. Pre-operation the IOP in RS was 49.61 ± 15.86
mmHg (24~80 mmHg) and in control group 46.96 ± 15.24
mmHg (24~80 mmHg). The standard trabeculectomy was
performed and 0.3 mg/ml MMC was placed about 40~60°
circumference around sclera flap and under the Tenon’s capsule for 1~2.5 minutes depending on the thickness of the
Tenon’s capsule in each patient. Except for the use of 10-0
nylon releasable suture to close the sclera flaps during the
operation in the RS group, the other procedures were the
same in two groups. Each group followed-up at 1 day, 1
week, 2 weeks, 1 month, 3 months, six months and 1 year
post-operatively.
Main outcome measure: The IOP in RS group was 18.25 ±
11.02 mmHg (2~55 mmHg) and in WRS group 11.36 ± 4.96
mmHg (2~22 mmHg) at first day after operation. The visual
acuity (Snellen chart) before and at the first day after operation was 0.45 ± 0.20 (0.01~0.8) and 0.31 ± 0.17 (0.01~0.8)
(P = 0.000) in RS group, whereas was 0.39 ± 0.27 (0.01~1.0)
and 0.36 ± 0.23 (0.01~0.8) (P = 0.487) in WRS group respectively.
Results: In the early stage of post-operation, the shallow
anterior chamber rate was not significantly different in the
two groups (P > 0.05). The difference in IOP between the two
groups was significant (P = 0.003). However, the foreign body
sensation of the operated eye in the RS group was significantly higher than in WRS group (P = 0.003) two weeks after
operation. But there was no difference in either IOP or visual
acuity between the two groups 2 weeks, 1 month, 3 months,
6 months and 1 year post-operatively.
Conclusion: Using releasable suture during trabeculectomy
does not reduce early post-operative complications such as
the rate of the shallow anterior chamber or control the longterm IOP. It could reduce the early post-operative complications and control the long period IOP that using short period
low dose MMC and injecing little amount of normal saline (or
BSS) into anterior chamber after closure the sclera flap to
reform the depth of the anterior chamber and to check the
strength of the suture tightness during the trabeculectomy in
primary angle-closure glaucoma.
References:
1. Fang Yi Wei,Tan Chun Yan, Li Jun, et al. Clinical observation of compound trabeculectomy in glaucoma. Chinese Journal of Ocular Trauma and Occupational Eye Disease 2007;
29: 708-709. 2. Xu Jia, Feng Jun,Teng Qing-qing,et al. Clinical observation of compound trabeculectomy in glaucoma.
Chinese Journal of Ocular Trauma and Occupational Eye
Disease 2003; 25: 738-740. 3. Yin Jin-fu, Wu Ling-ling.
Releasable sutures for scleral flap in trabeculectomy. Chin J
Ophthalmol 30: 258-260. 4. David R, Sachs U. Quantitative
trabeculectomy. Br J Ophthalmol 1981, 65: 457. 5. Speath
GL. Ophthalmic surgery. Principles and practice. Philadelphia: WB Saunders1982, pp. 345-347.
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P441 EFFICACY OF TRABECULECTOMY IN PRIMARY
OPEN-ANGLE GLAUCOMA - THE INFLUENCE OF THE
DEFINITION OF SUCCESS
D. Chiselita, C. Danielescu
Iasi University of Medicine and Pharmacy, IASI, Romania
Objective: To compare different methods of presenting the
results of a clinical research in glaucoma.
Design: Retrospective analysis (chart review).
Participants: Patients with primary open-angle glaucoma
that have been subject to trabeculectomy in our clinic between
2001-2006.
Methods: We have noted the intraocular pressure and the
number of antiglaucoma drugs preoperatively and at all control visits.
Main outcome measure: The influence of the definition of
success (postoperative IOP reduction with 20,30 or 40%,
postoperative IOP under 21,18,15 or 12 mmHg, with or without adjunctive anti glaucoma medication) on the results
yielded by a glaucoma research.
Results: Sixty-five eyes were included in the study. The
mean follow-up was 14.38 ± 13.77 months, and the mean
number of visits 4 ± 1.58. Complete success (IOP reduction
without medication) at 1 year varied between 38.4% (20%
reduction of IOP) and 34.6 % (40% reduction of IOP). Qualified success (IOP reduction with medication) at 1 year varied
between 76.9% (20% reduction of IOP) and 53.8 % (40%
reduction of IOP). We have also analyzed the Kaplan Meier
survival curves for IOP reduction under different thresholds,
with and without medication, and different types of scatter
plots for presenting the results of a study.
Conclusions: The definition of success can influence to a
great extent the communicated results of any glaucoma
research. It is strongly recommended to use at least two
types of graphic presentation: the scatter plot and the Kaplan
Meier survival analysis.
References:
1. Hong S, Park K, Ha SJ, Yeom HY, Seong GJ, Hong YJ.
Long-term intraocular pressure control of trabeculectomy and
triple procedure in primary open angle glaucoma and chronic
primary angle closure glaucoma.
Ophthalmologica 2007; 221: 395-401. 2. Polikoff LA, Taglienti
A, Chanis RA, Ramos-Esteban JC, Donas N, Tsong J,
Gagliuso DJ, Danias J, Serle JB. Is intraocular pressure in
the early postoperative period predictive of antimetaboliteaugmented filtration surgery success? J Glaucoma 2005; 14:
497-503. 3. Sihota R, Gupta V, Agarwal HC. Long-term
evaluation of trabeculectomy in primary open angle glaucoma
and chronic primary angle closure glaucoma in an Asian
population. Clin Experiment Ophthalmol 2004; 32: 23-28. 4.
Lochhead J, Casson RJ, Salmon JF. Long term effect on
intraocular pressure of phacotrabeculectomy compared to
trabeculectomy. Br J Ophthalmol 2003; 87: 850-852. 5. Beckers HJ, Kinders KC, Webers CA. Five-year results of trabeculectomy with mitomycin C. Graefes Arch Clin Exp
Ophthalmol 2003; 241: 106-110. 6. Geffen N, Carrillo MM,
Jin Y, Trope GE, Buys YM. Effect of local anesthesia on
trabeculectomy success. J Glaucoma 2008; 17: 658-661. 7.
Palanca-Capistrano AM, Hall J, Cantor LB, Morgan L, Hoop
J, Wudunn D. Long-term Outcomes of Intraoperative 5-Fluorouracil versus Intraoperative Mitomycin C in Primary Trab-

eculectomy Surgery. Ophthalmology 2008. 8. Cillino S, Di
Pace F, Casuccio A, Cillino G, Lodato G. Deep sclerectomy
versus trabeculectomy with low-dosage mitomycin C: fouryear follow-up. Ophthalmologica 2008; 222: 81-87. 9. Alwitry
A, Moodie J, Rotchford A, Abedin A, Patel V, King AJ. Predictive value of early IOP in mitomycin-C augmented trabeculectomy. J Glaucoma 2007; 16: 616-621.
P442 EARLY OUTCOMES OF SAFE SURGERY TRABECULECTOMIES IN A SOCIO-ECONOMICALLY DEPRIVED
POPULATION
P. Agrawal, R. Sivaraj, W. Nolan
Birmingham Midland Eye Centre, BIRMINGHAM, UK
Aims: Advances in trabeculectomy techniques over the past
decade have prolonged bleb survival rates through the modulation of bleb function and appearance. The safe surgery
trabeculectomy (SST) technique has improved the safety
profile of what is regarded as the gold standard of glaucoma
surgery. An association between social deprivation and highrisk glaucoma has been well established. We report on the
short-term outcomes (within 3 months) of SST in a socioeconomically deprived population.
Design: Retrospective consecutive case series.
Participants: Forty-two eyes of 38 patients in a socio-economically deprived population of Birmingham, UK. Six
patients were Afro-Caribbean and 5 were of Asian origin.
Methods: Trabeculectomy was performed using fornix-based
conjunctival flap, standard trabeculectomy punch, releasable
scleral flap sutures and antimetabolite treatment. A relatively
tight regime of topical steroids, bleb needling and subconjunctival injections was used post-operatively in order to
reduce subtenon fibrosis and bleb failure. The follow-up time
was 3 months.
Main outcome measure: The main outcome measure of
success was defined by 2 criteria (A) final intraocular pressure (IOP) less than two-thirds the pre-operative IOP; or (B)
final IOP ≤ 16 mmHg.
Outcomes: Of the 42 eyes, 50.5% had advanced glaucoma
and 43% moderate glaucomatous changes. The mean number of pre-operative topical medications was 2.71 ± 0.93 and
the mean cup: disc ratio was 0.81. The mean absolute fall in
IOP at 3 months was 11.44 mmHg (51.2% - P < 0.0001).
Success was 77.8% for criterion A, and 97.2% for criterion
B. 65% underwent removal of releasable sutures ≤ 4 weeks,
whilst 37.5% required up to 3 subconjunctival injections. Only
12.5% required bleb needling revision. Eight eyes had an
IOP of ≤ 5 mmHg at > 2 weeks, of which 5 resolved after one
visit. Three eyes developed a choroidal detachment. There
were no cases of blebitis and all patients required no antiglaucomatous medication at 3 months.
Conclusions: Early outcomes of SST appear to show precise IOP control with minimal complications. Despite a significant proportion of advanced glaucoma within our high-risk
population, a mean fall in IOP of over 50% was achieved at
3 months. Our results show that an early and aggressive
post-operative regime should be implemented in high-risk
patients in order to optimise IOP control and maintain bleb
function.
References:
1. Gale J, Wells AP. Medium-term outcomes of safe surgery
system trabeculectomies. Br J Ophthalmol 2008; 92:
1232-1235. 2. Stalmans I, Gillis A, Lafaut AS et al. Safe tra-
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2006; 90: 44-47. 3. Broadway DC, Chang LP. Trabeculectomy, risk factors for failure and the preoperative state of the
conjunctiva. J Glaucoma 2001; 10: 237-249. 4. Papadopoulos M, Khaw PT. Improving glaucoma filtering surgery. Eye
2001; 15: 131-132. 5. Fraser S, Bunce C, Wormald R et al.
Deprivation and late presentation of glaucoma: case-control
study. BMJ 2001; 322: 639-643.
P443 TRABECULECTOMY IN PATIENTS WITH PRIMARY
ANGLE-CLOSURE
D. Lu
Tri-Service General Hospital, TAIPEI, Taiwan
Purpose: To analyze the results of trabeculectomy in patients
with primary angle closure.
Design: A retrospective and non-comparative case series.
Participants: Selected patients with primary angle closure
in Taiwan from 2001 to 2004.
Methods: A retrospective case series was performed in Taiwan from 2001 to 2004 to evaluate the outcomes of trabeculectomy in eyes with acute primary angle-closure attack
(APAC) and those with chronic primary angle-closure glaucoma (CPAC).
Main outcome measure: Final intraocular pressure (IOP),
changes of visual acuity, and the incidence of complications.
Results: Fifty-two eyes of 52 patients were reviewed. The
mean follow-up period was 32 months (26-42 months). In
terms of no visual acuity change before and after surgery,
there were significant differences between CPAC and APAC
group (P = 0.02, Fisher’s exact test). In terms of final IOP
control, trabeculectomy outcome was significantly worse in
patients in APAC group than those in CPAC group (P < 0.01,
Fisher’s exact test). Moreover, the complication of bleb
encapsulation appeared more frequently in APAC group than
in CPAC group (P = 0.02, Fisher’s exact test).
Conclusions: Compared with chronic angle-closure glaucoma, trabeculectomy may not be the first choice for patients
of acute angle closure because of worse visual acuity, more
failure rate, more complications, and less surgical survival.
References:
1. Ophthalmology 2000; 107: 1298-1302. Ophthalmic Surg
Lasers Imaging 2006; 37: 33-41. 2. Acta Ophthalmol Scand
2004; 82: 209-213. 3. Jpn J Ophthalmol 2007; 51: 353359.
P444 THREE YEARS FOLLOW-UP OF INTRAVITREAL
TRIAMCINOLONE AS ADJUNCTIVE THERAPY IN TRABECULECTOMY FOR NEOVASCULAR GLAUCOMA
S. Jamonsuwan
Mettapracharak Hospital, NAKHON PATHOM, Thailand
Purpose: To report the peroperative use and clinical outcome of intravitreal triamcinolone acetonide (IVTA) as adjunctive therapy in eyes with refractory neovascular glaucoma
(NVG) undergoing trabeculectomy with mitomycin-C.
Design: Interventional case series.
Participants and Method: Nineteen eyes of 18 consecutive
patients with refractory NVG were recruited. All patients
received IVTA 4 mg in 0.1 ml at the end of trabeculectomy
with mitomycin-C performed by a single surgeon.
Main outcome measure: The main outcome measures were

intraocular pressure (IOP), number of glaucoma medications
used after surgery and regression of rubeosis.
Results: Eleven of the 19 eyes had successful outcome;
intraocular pressure & 18 mmHg with or without adjunctive
medical therapy (mean IOP 10.1 ± 4.4 mmHg, mean follow
up was 36 ± 3.3 months). Rubeosis regression was visible in
all eyes.
Conclusion: This study suggests that peroperative IVTA
used in the manner described may augment the success of
trabeculectomy with mitomycin-C in patients with NVG.
References:
1. Sivak-Callcott JA, O’Day DM, Gass JD, Tsai JC. Evidencebased recommendations for the diagnosis and treatment of
neovascular glaucoma. Ophthalmology 2001; 108: 1767-1778.
2. Martidis A, Duker JS, Greenberg PB, Rogers AH, Puliafito
CA, Reichel E, Baumal C., Intravitreal triamcinolone for
refractory diabetic macular edema. Ophthalmology 2002;
109: 920-927. 3. Gillies MC, et al. Safety of an Intravitreal
Injection of Triamcinolone. Arch Ophthalmol 2004; 122:
336-340. 4. Jonas JB, et al. Regression of Neovascular Iris
Vessels by Intravitreal Injection of Crystalline Cortisone. Journal of Glaucoma 2001; 10: 284-287. 5. Jonas JB, Kreissig I,
Degenring RF. Neovascular glaucoma treated by intravitreal
triamcinolone acetonide. Acta Ophthalmologica Scandinavica
2003; 81: 540-541.
P445 COMBINED VISCOCANALOSTOMY-TRABECULECTOMY (VISCO-TRAB) FOR MANAGEMENT OF FAR-ADVANCED GLAUCOMA: A PROSPECTIVE COMPARATIVE
STUDY
T.M. Eid, W.M. Tantawy
Magrabi Eye & Ear Center, JEDDAH, Saudi Arabia
Purpose: To compare efficacy and safety of combined viscocanalostomy-trabeculectomy to trabeculectomy alone for
management of far-advanced glaucoma.
Design: A prospective comparative study.
Participants: Patients with bilateral far-advanced glaucoma
(severe to near total loss of neuroretinal tissue and tubular
field defect).
Intervention: All right eyes had combined viscocanalostomytrabeculectomy (Visco-Trab) and all left eyes had trabeculectomy. The interval between the two surgeries did not exceed
6 months. Visco-Trab surgery constituted subconjunctival
mitomycin, 4x4 mm lamellar scleral flap, deep scleral flap
dissection until Schlemm’s canal (SC) was unroofed, viscoelastic injection into SC, penetrating trabeculectomy anterior to SC, peripheral iridectomy, and flap closure by at least
4 sutures. Patients were followed after 1 & 3 days, 1 & 2
weeks, 1 month and every 3 months until last follow-up. A
minimal of 6 months follow-up was required to be included
in the analysis.
Main outcome measures: Control of IOP to 14 mmHg or
less with no devastating complications or loss of more than
2 lines of best corrected visual acuity were the criteria of
success in each group.
Results: The study included 20 patients aged 64.0 ± 14.7
years. Eleven eyes had POAG and 7 eyes had combined
phacoemulsfication. None of the eyes had lost more than two
lines of Snellen’s acuity. Mean IOP was consistently lower,
though non-statistically significant, in the Visco-Trab group
than in the Trab group at all follow-up intervals. Mean followup was 14.9 and 13.7 months, respectively. Complete suc-
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cess of IOP control < 14 mmHg at last follow-up was seen in
15 (75%) eyes in Visco-Trab group compared to 11 (55%)
eyes in Trab group whereas failure was seen in 2 eyes in
Visco-Trab group compared to 5 eyes in the Trab group.
Immediate postoperative pressure elevation and hypotonyrelated complications were reported more commonly after
trabeculectomy than after visco-trab surgery. Cumulative
probability of failure in both groups was shown in the KaplanMeier analysis chart.
Conclusion: Combined viscocanalostomy-trabeculectomy
is effective in reducing IOP to the target level for eyes with
far-advanced glaucoma as compared to trabeculectomy with
less eventful early postoperative course.
References:
1. Eid TM. Combined viscocanalostomy-trabeculectomy for
management of far-advanced glaucoma. Evaluation of early
postoperative course. Ophthalmic Surg Lasers Imaging 2008;
39: 358-366. 2. Sanchez E, Schnyder CC, Mermoud A. Comparative results of deep sclerectomy transformed to trabeculectomy and classical trabeculectomy. Klin Monatsbl
Augenheilkd 1997; 210: 261-264. 3. Rebolleda G, MunozNegrete FJ. Comparison between phaco-deep sclerectomy
converted into phaco-trabeculectomy and uneventful phacodeep sclerectomy. Eur J Ophthalmol 2005; 343-6. 4. Drusedau MU, Von Wolff K, Bull H, et al. Viscocanalostomy for
primary open-angle glaucoma: the Gross Pankow experience. J Cataract Refract Surg 2000; 26: 1367-1315. 5. Feusier M, Roy S, Mermoud A. Deep sclerectomy combined with
trabeculectomy in pediatric glaucoma. Ophthalmology 2009;
116: 30-38. 6. Eid TM. Clinical outcome of trabeculectomy
with adjunctive mitomycin in patients with advanced glaucoma and poor compliance to medical assessment. Bull
Ophthalmol Soc Egypt 2005; 98: 395-400. 7. Topouzis F,
Tranos P, Koskosas A, et al. Risk of sudden visual loss following filtration surgery in end-stage glaucoma. Am J Ophthalmol 2005; 140: 661-666. 8. Zacharaia PT, Deppermann
SR, Schuman JS. Ocular hypotony after trabeculectomy with
mitomycin C. Am J Ophthalmol 1993; 116: 314-326. 9. Smit
BA, Johnstone MA. Effects of viscoelastic injection into
Schlemm’s canal in primate and human eyes. Potential relevance to viscocanalostomy. Ophthalmology 2002; 109:
786-792.

compared in the 2 groups. IOP was measured on 2nd postoperative day, at one month and the final follow up was
between 6 and 24 months.
Results: The preoperative IOP did not significantly differ
between the 2 groups. (29.34 ± 10.90 and 25.62 ± 7.88 in
the conventional and tented group respectively). Post-operatively on the 2nd day IOP was significantly lower in the
tented group than in the conventional group (p = 0.0001).
IOP more than 18 mmHg at final follow-up was found in 10
of the conventional group and 1 in the tented group (p =
0.002).
Conclusion: Making a tent purposely for aqueous drainage
ensures that there is continuous flow of aqueous in one direction and consequently fibrosis is prevented due to the antifibrotic effect of the aqueous itself rather than by the use of
antifibrotic agents. A larger area of drainage is obtained
because of the reverse frown incision employed in the modified trabeculectomy. This study statistically proves that
tented trabeculectomy is a more effective way to control IOP
than a conventional trabeculectomy with out releasable
suture.
References:
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Ophthalmol 1988; 72: 881-889. 2. Aminlari A. Postoperative
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Shin DH. Adjunctive mitomycin C in primary trabeculectomy
in phakic eyes. Am J Ophthalmol 1995; 119: 130-139. 5.
Damji KF, Behki R, Wang L. Canadian perspectives in glaucoma management. Setting target intraocular pressure range.
Can J Ophthalmol 2003; 38: 189-197. 6. Kolker AE, Kass
MA, Rait JL. Trabeculectomy with releasable sutures. Trans
Am Ophthalmol Soc 1993; 91: 131-134. 7. Vuori ML, Viitanen
T. ‘Scleral tunnel incision’- trabeculectomy with one releasable suture. Acta Ophthalmol Scand 2001; 79: 301-304. 8.
Burchfield JC, Kolker AE, Cook SG. Endophthalmitis following trabeculectomy with releasable sutures [letter]. Arch Ophthalmol 1996; 114: 766. 9. Greenfield DS, Suner IS, Miller
MP. Endophthalmitis after filtering surgery with mitomicin C.
Arch Ophthalmol 1996; 114: 943-949.

P446 EFFECTS OF A MODIFIED, PURPOSELY TENTED
TRABECULECTOMY OVER CONVENTIONAL TRABECULECTOMY IN GLAUCOMA PATIENTS
R. Menon
Amala Institute of Medical Sciences, THRISSUR, India

P447 SUTURELESS TRABECULECTOMY – LONG-TERM
RESULTS
A. Shroff
Shroff Eye Hospital, NAVSARI, India

Aim: To compare the effects of a modified, purposely tented
trabeculectomy over conventional trabeculectomy without
releasable sutures in lowering intraocular pressure (IOP) in
primary glaucomas.
Materials and Methods: Fifty-three patients of age 55 to 77
were included in a retrospective non-randomized clinical
study. Twenty-six of them underwent conventional trabeculectomy and 27 underwent modified tented trabeculectomy
with a reverse frown incision. In the modified technique,
suturing is done in such a way that a tenting is made purposefully. First the sides of the scleral flap were sutured where
they are open and the posterior edges of the scleral flap are
brought medially and sutured to the centre of the curved
incision, so that a tent is formed. IOP and complications were

Purpose: To evaluate long term results of trabeculectomy
procedure, which is reasonably effective, without any suture
(sutureless trabeculectomy) in cases of primary open-angle
glaucoma.
Design: Ninety-one eyes of 63 patients between the age of
53-67 years having primary open-angle glaucoma, where
IOP was very high on first presentation or could not be adequately controlled due to noncompliance for various reasons,
were subjected to modification of standard trabeculectomy
procedure.
Method: After making fornix-based conjunctival flap, partial
thickness corneoscleral tunnel (5 mm x 3 mm) was made at
12 o’clock limbus. Then inner scleral window of about 1.5
mm x 1.5 mm was made in the floor of the corneoscleral
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tunnel. One corneal stab incision was made at 10 o’clock
limbus. Then PBI was done through inner scleral window.
BSS was injected in AC through 10 o’clock corneal stab
wound to make sure that some amount of fluid would escape
through the main corneoscleral tunnel. Conjunctiva was
adequately closed with diathermy. AC was formed partly by
BSS and partly by air. Postoperative management included
regular antibiotics, anti-inflammatories with maintaining AC
depth and IOP.
Observations: AC was well formed in 64 (70.33%) eyes
within 3 days, whereas it took 6-13 days to form in 18
(19.78%) eyes. But in 9 eyes (9.89%), IOP was found slightly
elevated (avg. 23 mmHg) after 5-7 days, where digital massage was effective to form the bleb and to lower IOP. Bleb
was slightly raised and well functioning in 69 (75.82%) eyes,
whereas it was flat and partially functioning in remaining 22
(24.18%) eyes. In 6 eyes (6.59%) it became cystic over a
period of time.
Results: Cases have been followed-up for 1.9 years to 4.1
years (mean 2.7 years). When patients were examined last,
59 eyes (64.84%) had IOP within normal limits without any
medication. Thirteen eyes (14.29%) required one drug to
control IOP. Eleven eyes (12.09%) required two drugs to
control IOP. Eight eyes (8.79%) required surgical intervention
after one year. Seven eyes (7.69%) had ciliochoroidal detachment and equal numbers of eyes had corneal edema. Cataract enhancement was noticed in 14 (15.38%) eyes. Vision
could be stabilized at preoperative level in 67 (76.63%) eyes.
In 10 (10.99%) eyes, vision dropped by one line, where no
obvious reason could be found. While it was gradually deteriorating in 14 (15.38%) eyes due to cataractous changes.
Conclusion: This modification of trabeculectomy (sutureless) was effective modality to control IOP in 59 eyes
(64.84%) with primary open angle glaucoma without any
medication. In 24 eyes (26.37%) it required one or two drugs
to control IOP, which otherwise remained uncontrolled before
sutureless trabeculectomy. There were no complications
related to sutures.
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P448 FACTORS ASSOCIATED WITH VISUAL OUTCOME
FOLLOWING TRABECULECTOMY
N. Kitnarong, R. Tantavichian
Faculty of Medicine Siriraj Hospital, Mahidol Universiy,
BANGKOK, Thailand
Purpose: To evaluate factors influencing the visual outcome
in early postoperative period after standard trabeculectomy
with mitomycin C (MMC).
Design: Prospective non-comparative study.

Participants: Thirty-three eyes from 31 glaucoma patients
underwent standard trabeculectomy with MMC at the Department of Ophthalmology, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, Thailand.
Methods: Standard trabeculetomy with intraoperative MMC
was performed on all participants’ eyes. Possible factors
associated with visual outcome were recorded pre-operatively and within 2 months post-operatively. The data collection included demographic characteristic, visual acuity (VA)
(LogMar), intraocular pressure (IOP) by Goldmann applanation tonometer, anterior chamber depth (ACD), autorefraction, vertical and horizontal keratometry (KV and KH), central
corneal thickness (CCT) and axial length.
Main outcome measure: Pre-and post-operative data was
compared. Correlation and regression analysis between
post-operative VA and all factors was analysed.
Results: Twenty-one eyes with primary open angle glaucoma and 10 eyes with primary angle-closure glaucoma were
enrolled (mean age 58 years). Twenty- five eyes with completed data were included in statistic analysis. Visual acuity
was improved post-operatively compared to preoperative VA,
but not significantly changed (p = 0.27). Post-operatively, IOP
and axial length were significantly decreased (p < 0.01)
whereas cylindrical refraction was significantly increased (p
= 0.02). ACD, CCT and keratometry were not significantly
changed after trabeculectomy. Post-operative VA was significantly correlated with pre-operative VA (p < 0.01), KH (p
= 0.04) and post-operative KV (p < 0.01). After regression
analysis, post-operative KV was the only predictive factor
associated with post-operative VA.
Conclusion: Significant factors associated with visual outcome after standard trabeculectomy with MMC included preoperative VA, horizontal keratometry and post-operative
vertical keratometry. Post-operative KV was the only predictive factor correlated for post-operative VA.
References:
1. Risk of Sudden Visual Loss Following Filtration Surgery in
End-Stage Glaucoma Am J Ophthalmol 2005; 140: 661-666.
2. Surgically induced corneal refractive change following
glaucoma surgery: Nonpenetrating trabecular surgeries versus trabeculectomy. J Cataract Refract Surg 2004; 30:
1232-1239. 3. Factors Associated with Success in First-Time
Trabeculectomy for Patients at Low Risk of Failure with
Chronic Open-Angle Glaucoma Ophthalmology 2004; 111:
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Glaucoma Filtration Surgery Ophthalmology 1999; 106:
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retinal nerve fiber layer thickness changes after glaucoma
surgery. Ophthalmology 2003; 110: 1506-1511.
P449 LONG-TERM EFFICACY AND SAFETY OF A MODIFIED CAIRNS TRABECULECTOMY
I.K. Fonseka
Colombo Eye Hospital, COLOMBO, Sri Lanka
Objectives and purpose: To evaluate the long-term efficacy
and safety of a modified Cairns trabeculectomy as described
by Peng Khaw.
Design: Retrospective analysis of 1009 eyes of 782 consecutive patients who underwent a modified Cairns trabeculectomy with a change in the method of application of
Mitomycin C, for advanced glaucoma with a minimum followup of 12 months and a mean of 27.3.
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Participants: One thousand-nine eyes of 782 patients over
18 years of age, with advanced glaucoma, defined as a vertical cup/disc (cd) ratio of 0.9 or more, with a mean deviation
12 decibels on Humphreys Visual field and an absolute defect
(0 db) in the central 5 degrees (Hodapps Classification); or
with visual acuity less than 3/60 where visual fields were not
possible. And not controlled on medical treatment, were
included in the study.
Interventions and Methods: Eyes were evaluated preoperatively for, corrected visual acuity, Humphrey visual fields
(24-2 SITA), intraocular pressure (IOP). All eyes underwent
a MMC-augmented, fornix-based, modified Cairns trabeculectomy, where the sclera flap was larger, larger area of
application of Mitomycin C extending to the fornix posterior
to the scleral flap. Tight sutures to flap with laser suturelysis
performed where deemed necessary. Routine follow-up postoperatively on day 1, weekly for the first month, and monthly
till 3 months and every 3 months. Postoperatively visual acuity, IOP, visual fields, and bleb morphology and post-operative complications were looked at.
Results: Success was defined if a target IOP of 14 or below
was achieved, without medication - absolute, with 1 topical
medication - qualitative success, and if not achieved with 1
medication was deemed a failure. Survival analysis was done
with Kaplan Meier curves. Results were analyzed. At a mean
follow-up of 27.3 months 63% of eyes were categorized as
absolute success and 84% as cumulative success (absolute
+ qualified). Post-operative complications were similar (p <
.05) to other comparable studies.
Conclusions: A simple modification of MMC augmented
trabeculectomy is effective in achieving the low-target IOPs
required for management of advanced glaucoma without
increasing the risk of surgical complications.
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Brandt JD, Budenz DL, Feuer WJ, Schiffman JC. Surgical
complications in the tube vs trabeculectomy study after 1 year
follow up. Am J Ophthalmol 2007; 143: 23-31. 8. Anand N,
Arora S, Clowes M. Mitomycin C augmented glaucoma surgery; evolution of filtering bleb, avascularity, transconjunctival
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P450 TRABECULECTOMY WITH RELEASABLE SU TURES: OUTCOME OF 1 VS 2 RELEASABLE SUTURE
TECHNIQUE
L. Crawley, J. Cheng, P. Rai, F. Ahmed, A. Negi, P. Bloom,
C. Migdal
The Western Eye Hospital, LONDON, UK

Objective: To compare the efficacy and complication rate of
1 releasable suture vs 2 releasable sutures for scleral flap
suturing in trabeculectomy.
Study Design: Prospective non-randomized study.
Participants: Patients undergoing trabeculectomy surgery
in 2007 at a tertiary referral hospital in London.
Methods: Patients with the diagnosis of primary open-angle
glaucoma, pseudoexfoliation glaucoma and pigmentary glaucoma uncontrolled with maximal medical therapy requiring
filtering surgery were included. Twenty-five such patients
underwent trabeculectomy surgery augmented with Mitomycin C in 2007. Eight (32%) had a 1 releasable suture technique and 17 (68%) had a 2 releasable suture technique.
Visual acuity, intra ocular pressure (IOP) bleb manipulation
(massage, removal of releasable suture and 5 fluorouracil
injection) and complications were recorded at 1 day, 1 week,
1, 3, 6 and 12 months post-operatively.
Results: There was no statistically significant difference in
age or sex between the 2 groups. The mean pre-op IOP was
25 ± 4.5 mmHg in group 1 and 23.9 ± 6.3 mmHg group 2.
Twenty-one/25 patients (84%) had POAG, 2/25 (8%) PXF
glaucoma & 2/25 (8%) had pigmentary glaucoma (see table
on the poster). Four of the eight patients in group 1 and 1/17
in group 2 had a suture removed. There was no significant
difference in IOP on day 1 and week 1 between the 2 groups.
By 3 and 6 months, group 2 patients had statistically lower
IOP than group 1, however, they also had more complications; 1 hyphaema, 2 overdraining blebs and 1 leaking bleb
requiring resuturing. At 6 and 12 months there was no significant difference in IOP. The mean number of 5FU injections
was 1.8 ± 2.7 group 1 and 0.42 ± 0.53 group 2. The mean
number of bleb massages was 0.75 ± 2.73 and 0.57 ±
0.98.
Conclusion: This is the first reported comparison of 1 versus
2 releasable suture technique that we are aware of. We conclude that both 1 and 2 releasable suture technique offer
good IOP control at 12 months. There were more complications in the 2 suture group however these resolved and all
blebs in both groups were working well at 12 month with
mean IOP 12.83 mmHg. Group 1 patients had more bleb
manipulations (suture removal, 5FU injections and massage)
than group 2 patients and although numbers were small there
was no difference in VA acuity outcome between the 2 groups
(data not included in abstract).
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P451 ALTERNATIVE VARIANT OF TRABECULECTOMY
WITH USING ONLY ABSORBABLE SUTURE OF THE
SCLERAL FLAP IN PSEUDOEXFOLIATION GLAUCOMA
B. Tzetkova, B. Anguelov
Hospital Alexandrovska, SOFIA, Bulgaria
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Purpose: To evaluate the early postoperative results after
trabeculectomy (TE) by using only 1 absorbable suture 10-0
BioSorb of the scleral flap in patients with pseudoexfoliation
glaucoma.
Participants: In 46 eyes (38 patients) with uncompensated
pseudoexfoliation glaucoma, TE was done. The average
preoperative IOP value was 27.18 ± 5.21 mmHg with antiglaucoma medication.
Methods: A limbal-based conjunctival flap was formed. The
triangular scleral flap was fixed by 1 suture 10-0 BioSorb on
the top of the flap. The 10-0 BioSorb suture was made of
100% pure polyglycolic acid with the following specifications:
monofilament; tensile strenght- 55% after 2 weeks, 35% after
3 weeks. The absorption of sutures occurs by means of
hydrolysis. It begins as a loss of tensile strenght without
appreciable loss of mass.
Results: The mean IOP of the eyes seven days after TE was
16.23 ± 2.71 mmHg. Shallow anterior chamber was studied
in the post operative period in 15 eyes. Peripheral choroidal
detachment was detected in 6 eyes. Missing anterior chamber was not observed in the post operative period, which is
the main advantage in using 10-0 BioSorb sutures on the
scleral flap. The mean IOP of the eyes one month after TE
was 16.35 ± 2.16 mmHg. Very good post-operative results
due to this surgical technique were achieved.
Conclusions: 1. The early postoperative results after the
utilization of this new variative surgical methods of TE were
very good. 2. Using only one 10-0 BioSorb absorbable suture
of the scleral flap in TE of patients with pseudoexfoliation
glaucoma was possible and successful variant of standard
TE and it’s modifications.
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12.8.2. Surgical treatment: Filtering surgery: With tube implant or other drainage
devices

secondary operated glaucoma combined with complicated
cataract, 10 patients with posttraumatic keratopathy. Presurgical IOP-level varied from 35,6 to 52,0 mercury column.
Thirteen patients were operated with the implantation of the
drainage system Ahmed combined with phacoemulsification
and IOL implantation, 8 with through ceratoplasty, and 31
patients had glaucoma surgery.
Results: We have observed a hypotensive effect in all cases.
In post-surgical period IOP-level did not exceed 12-13 mercury column. In 4 cases shallow anterior chamber and CCD
have been observed for 2-3 days, consequently in 2 cases
viscoelastics were additionally implanted, 2 patients were
treated conservatively. In two weeks one of the operated
patients had IOP increase. As soon as additional irrigation of
the valve with BSS+ solution through special cannula was
conducted, IOP-level normalized. Cataract developed in two
cases, which has lead to additional surgery, i.e. phacoemulsification and IOL implantation. IOP-level during post-surgical
period was normal.
Conclusion: glaucoma valve Ahmed implantation leads to
steady hypotensive effect and can be used in treating refractory glaucomas, especially while conducting complex and
reconstructive surgery.
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C, Murray AND. Use of the Single Plate Molteno Implant in
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P452 RESULTS OF THE GLAUCOMA VALVE AHMED
IMPLANTATION IN THE UKRAINIAN EYE SURGERY CENTER
A. Mishenin, Y. Kondratenko, O. Grebinnyk, O. Novytskyi
Eye Microsurgery Center, KIEV, Ukraine

P453 PRELIMINARY RESULTS OF A NEW STAINLESS
STEEL WIRE MICRO-DRAINAGE FILTRATION PROCEDURE IN THE TREATMENT OF ABSOLUTE GLAUCOMA
V. Kumar1, N.V. Dushin1, M.A. Frolov1, E. Isufaj1, O.U. Sachkova2, I.E. Makovetskaya1
1
Russian Peoples Friendship University, MOSKOW, Russian
Federation, 2Ophthalmic Unit, Skhodnaya City Hospital,
HIMKI, Russian Federation

Purpose: To analyze the efficiency of using drainage system
Ahmed in treating patients with different kinds of refractory
glaucoma.
Methods: Drainage system Ahmed has been implanted to
52 patients. The surgical procedures have been conducted
to 34 patients with neovascular glaucoma, 8 patients with

Purpose: To evaluate outcomes of a new filtering procedure
in the treatment of painful absolute glaucoma.
Design: Prospective pilot study and case series.
Setting: Department of Ophthalmology, Russian People’s
Friendship University, Moscow; Ophthalmic unit of Skhodnya
City Hospital, Moscow region, Russia.

see also P112, P313, 460, P500, P548
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Participants: Twenty-three consecutive patients (15 male
and 8 female) scheduled for enucleation or evisceration for
painful absolute glaucoma between April 2008 and October
2008 were included in this study.
Methods: Complete examinations were performed before
surgery; postoperatively daily during hospital stay, at 1, 2, 3
months, and then every 3 months. Immediate postoperative
results were evaluated at the time of discharge, late results
at an interval of 6 months. Surgical technique is described
below. Criteria for success were relief from pain, normal outlook of the eye ball and decrease in preoperative intraocular
pressure (IOP) by 30% or more with or without glaucoma
medication. Surgical technique: A parallelogram-shaped
micro-drainage was made from a piece of 40 micron vanadium stainless steel wire by winding it once on a 2.5 mm wide
and 0.5 mm thick metallic spatula. A fornix based conjunctival flap was prepared superiorly. Approximately 1.0-.5 mm
away from limbus and parallel to it, a band of sclera 1.0 x 0.5
mm and 90-95% of the full sclera thickness was dissected
and excised. At the base of this groove parallel to ciliary body
surface 1.0 mm wide parasynthesis was made into anterior
chamber (AC) with a diamond knife. Micro-drainage was
inserted into the AC and its other end was fixed to the posterior lip of scleral groove with a 10-0 nylon suture. Conjunctival flap was fixed to limbus with interrupted 10-0 sutures.
Main outcome measures: IOP change, complication rate,
outlook of eye ball, additional glaucoma medication, need for
surgical revision.
Results: After surgery, all the eyes were saved as an organ.
Surgery was technically easy to perform. Surgical time varied
from 5 to 7 minutes. In 2 cases there was hemorrhage from
AC angle after drainage insertion, which dissolved spontaneously during hospital stay. Postoperatively IOP without medication was controlled in 20 patients (87%), with medication
in all cases. The mean IOP decrease was 17.7 ± 2.5 mmHg
(56% decrease, P < 0.05). In immediate postoperative period
there were 2 cases with high IOP, which required evacuation
of 1-2 drops of aqueous humour through parasynthesis and
thereafter instillation of glaucoma medication. Shallow AC
due to choroidal effusion was observed in 7 cases (30.4%).
In 2 cases the effusion dissolved spontaneously and in 5
cases a sclerotstomy was required.
Conclusion: Proposed stainless steel wire micro-drainage
filtration procedure is technically simple and safe to perform
and can serve as an alternative to enucleation and evisceration in difficult situations.
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P454 INTERMEDIATE OUTCOMES OF AHMED GLAUCOMA VALVE SURGERY IN ASIAN PATIENTS WITH
INTRACTABLE GLAUCOMA
M.C. Tai, D.W. Lu
Tri-Service General Hospital, TAIPEI, Taiwan, China
Objective: To evaluate the efficacy and safety of Ahmed
Glaucoma Valve (AGV) implantation in Asian patients with
refractory glaucoma.
Methods: The study was a retrospective interventional case
series conducted in a single institution between January 2004
and January 2006. The study population included 91 patients
(91 eyes).
Results: Seventy patients were successfully treated (74.5%).
More diabetes mellitus (DM) patients were observed in the
failed group (P = 0.051). Post-operatively, the median IOP
declined significantly to 13 mmHg (interquartile range: 10-20
mmHg) on day 1 (P < 0.001) and 17 mmHg (interquartile
range: 12-19 mmHg) at the last follow-up examination (P <
0.001). The cumulative probability of success by KaplanMeier life-table analysis was 74% at 12 months and 43% at
2 years. Elderly patients had an increased failure risk of
approximately one-fold (1.03, 95% confidence interval [CI],
1.00-1.05, P = 0.04). Neovascular glaucoma patients had
higher failure rates of nearly five-fold (4.92, 95% CI,
0.87-27.83, P = 0.071). The most common complication was
hyphema at 12.77%. There were no serious complications
involving loss of VA or sight.
Conclusions: AGV implantation is a safe, effective treatment
for refractory glaucoma with no significant differences in outcome between Asian and non-Asian patients.
References:
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130: 267-273. 4. Taglia DP, Perkins TW, Gangnon R, Heatley GA, Kaufman PL. Comparison of the Ahmed glaucoma
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RS, Zurakowski D, Monshizadeh R, et al. Comparison of
double-plate Molteno and Ahmed glaucoma valve in patients
with advanced uncontrolled glaucoma. Ophthalmic Surg
Lasers 2002; 33: 94-101. 6. Lai JS, Poon AS, Chua JK, Tham
CC, Leung AT, Lam DS. Efficacy and safety of the Ahmed
glaucoma valve implant in Chinese eyes with complicated
glaucoma. Br J Ophthalmol 2000; 84: 718-721. 7. Wilson MR,
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P455 TRABECULECTOMY VERSUS THE EX-PRESS
GLAUCOMA SHUNT UNDER A SCLERAL FLAP IN THE
SAME PATIENT: A PROSPECTIVE RANDOMIZED
STUDY
E. Dahan
Ein Tal, CAESAREA, Israel
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Purpose: To compare standard trabeculectomy to the ExPRESS mini glaucoma shunt implantation under a scleral
flap in eyes with primary open-angle glaucoma (POAG).
Patients and Methods: Adult subjects with bilateral POAG
that needed surgery were randomized to undergo the two
procedures in fellow eyes. Mitomycin C (MMC) was used in
all the eyes and the surgical technique was comparable in
both approaches. Safety and efficacy were evaluated for up
to 30 months.
Results: Thirty eyes of 15 subjects were included in this
study. The mean follow-up time (± SD) was 23.6 months (±
6.9) [range 12-30 months]. The mean pre-operative (± SD)
IOP decreased from 31.1 (± 14.2) and 28.1 (± 9.0) mmHg to
16.5 (± 1.8) and 15.8 (± 2.0) mmHg at last follow-up in trabeculectomy and Ex-PRESS eyes respectively (P= 0.001,
Wilcoxon Signed Ranks Test (WSRT)). Mean IOP and percent IOP reduction were similar in both groups at all time
points. Visual acuity data remained unchanged from preoperative values for both groups. The mean number of antiglaucoma medications decreased from 3.7 pre-operatively in
both groups to 0.8 and 0.3 at last follow up in the trabeculectomy and Ex-PRESS eyes respectively (P = 0.001, WSRT).
Postoperative complications rate was higher in the trabeculectomy eyes (12.7%) versus the Ex-PRESS eyes (4.5%).
In the trabeculectomy group, five eyes (30%) required postoperative interventions and none were needed in the ExPRESS eyes.
Conclusions: Both procedures provide similar IOP control
but Ex-PRESS eyes have a lower rate of complications and
need less postoperative interventions and anti-glaucoma
medications than trabeculectomy eyes.
References:
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a retrospective study. J Fr Ophtalmol 2007; 30: 18-23.

Valve implantation between January 2001 and December
2007.
Methods: The studied eyes were divided into two groups
according to management of the Ahmed Glaucoma Valve. In
the GRAFT group (n = 18), the drainage tube was inserted
into the anterior chamber and then covered with preserved
donor sclera. In the FLAP group (n = 10), the drainage tube
was inserted under the half-thickness scleral flap and then
covered with the flap again.
Main outcome measure: We compared the postoperative
intraocular pressures, surgical success rates, and frequencies of postoperative complications between the two
groups.
Results: The GRAFT group has had lower intraocular pressure compared to the FLAP group during the long-term postoperative period. The mean success period was 48.9 ± 9.7
months in the GRAFT group versus 38.9 ± 8.8 months in the
FLAP group. The cumulative success rates were 57.4% versus 50.0% at 2 years, and 57.4% versus 30.0% at 3 years,
respectively (P = 0.780). Tube migration and tube erosion
occurred more frequently in the FLAP group (P = 0.037 and
0.116, respectively).
Conclusions: In the management of the drainage tube of an
Ahmed Glaucoma Valve, a scleral graft may provide superior
surgical results compared to a scleral flap.
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P456 COMPARISON OF THE SURGICAL RESULTS
ACCORDING TO DRAINAGE TUBE MANAGEMENT OF
AHMED GLAUCOMA VALVE
H.J. Lee, H. Lee, J. Park
Eulji General Hospital, SEOUL, South-Korea

P457 PRELIMINARY RESULTS OF MOLTENO3 IMPLANT
DESIGNED TO FACILITATE COLLAGEN BREAKDOWN
BY APOPTOTIC CELLS IN BLEB CAPSULES
A.C.B. Molteno1, A.M. Thompson2, T.H. Bevin1, A.G. Dempster3
1
University of Otago Dunedin School of Medicine, DUNEDIN,
New Zealand, 2Dunedin Hospital, DUNEDIN, New Zealand,
3
Southern Community Laboratories Ltd, DUNEDIN, New
Zealand

Purpose: To compare the surgical results and complications
for the two methods used to manage the drainage tube when
an Ahmed Glaucoma Valve is implanted.
Design: Retrospective comparative clinical study.
Participants: We retrospectively reviewed the medical
records of 28 eyes from 26 patients who were diagnosed with
neovascular glaucoma and underwent Ahmed Glaucoma

Objective: To compare the structure and permeability of
capsules formed around Molteno3 implants (area 175 mm2)
with those around double-plate Molteno implants (274 mm2)
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in cases of non-neovascular glaucoma and to compare the
clinical outcomes between the two groups.
Design: Prospective clinical trial with historical comparison
group, and histological and immunohistochemical analysis
of specimens derived from both groups.
Particpants: Eighty-seven eyes of 74 patients which received
the Molteno3 and 115 eyes of 100 patients which received a
double-plate Molteno implant.
Intervention: Insertion of a single plate Molteno3 or a double-plate Molteno implant
Main outcome measure: Intraocular pressure, hypotensive
medication use, histological structure of bleb capsules.
Results: The intraocular pressures did not differ significantly
between the two groups despite the difference in plate area.
The capsule in the main drainage area of the Molteno3 bleb
showed more widespread and intense apoptosis in its deeper
layers than that in the small primary drainage area.
Conclusions: These studies support the previous clinicopathological studies of the process of bleb capsule formation
around Molteno implants which suggested the hypothesis
that the process of bleb capsule formation consists of the
initial fibroproliferative response which builds up a barrier to
the flow of aqueous and raises the intraocular pressure sufficiently to collapse the capillaries in deeper layers and start
hypoxic apoptotic fibrodegenerative response which inhibits
the fibroproliferative response so that the two responses
settle into a lifelong equilibrium maintained by mesodermal
cells which continuously migrate from the surface of the capsule to the more hypoxic regions towards the bleb cavity
where the undergo apoptosis with release of enzymes and
death messengers which inhibit the vascular fibroproliferative
response and breakdown collagen fibrils of the bleb capsule.
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P458 RESIDENT-PERFORMED EX-PRESS SHUNT VERSUS TRABECULECTOMY: A SINGLE-ATTENDING CONSECUTIVE SERIES
M.I. Seider, S. Rofagha, S.C. Lin, R.L. Stamper
University of California, San Francisco, SAN FRANCISCO,
USA
Purpose: Trabeculectomy is the most commonly performed
surgical treatment of most types of glaucoma, but even in

very experienced hands commonly results in over and underfiltration. This is particularly problematic, because many glaucoma filtering surgeries in the US are performed by
ophthalmologists who perform only a few surgeries per year
and who lack glaucoma sub-specialty training. The ExPRESS shunt (Optonol Ltd., Neve Ilan, Israel), due to its
relative ease of implantation and fixed-diameter tube size,
may provide a safer and more reliable filtering procedure than
trabeculectomy, especially for those performing glaucoma
filtering surgery less frequently. The Ex-PRESS shunt is
implanted under a scleral flap, making it similar to traditional
trabeculectomy but avoiding the need for scleral punch or
iridectomy. A previous study found trabeculectomy and the
Ex-PRESS shunt to perform similarly in terms of intraocular
pressure (IOP) control, but with reduced rates of early postoperative hypotony and choroidal effusion with the Ex-PRESS
shunt. However, all surgeries in this series were performed
by a fellowship-trained glaucoma specialist with considerable
experience with both procedures.
Design: Retrospective, consecutive, comparative series.
Participants: Fifty-nine patients receiving trabeculectomy
(performed by 22 residents) and 40 patients receiving ExPRESS shunts (performed by 13 residents) for identical indications.
Methods: Patients with glaucoma filtering surgery performed
by a third-year ophthalmology resident under the supervision
of a single surgeon (R.L.S.) from 7/1/2000 through 3/31/2008
were reviewed. Only trabeculectomy was performed before
8/1/2005 and only Ex-PRESS shunt placement afterwards in
this population. Therefore two similar, consecutive groups of
patients were compared. Eyes with less than 6 months of
follow-up or patients lost to follow-up for more than 2 years
were excluded. If a patient had two eyes that met inclusion
criteria, only the right eye was used for analysis.
Main outcome measures: Postoperative IOP, dependence
on anti-glaucoma medications and rate of complications.
Results: IOP was not significantly different between groups
at pre-op or at all time points post-op (1 day, 1 week, 1, 3
and 6 months, 1 year and annually thereafter) (all, P = 0.063).
The Ex-PRESS group required less medication to control IOP
at 3 months post-operatively (P = 0.007), but at all other
follow-up points the two groups did not differ (all, P = 0.41)
The incidences of early post-operative hypotony, choroidal
effusion, anterior chamber reformation and re-operation were
similar between groups in the first 6 post-op months (all, P =
0.62) (no patient experienced blebitis or endophthalmitis).
Conclusions: In our population, trabeculectomy and the ExPRESS shunt performed similarly in terms of post-operative
IOP, need for anti-glaucoma medications and complications.
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1. Joshi AB, Parrish 2nd RK, Feuer WF. 2002 Survey of the
American Glaucoma Society: Practice preferences for glaucoma surgery and antifibrotic use. J Glaucoma 2005; 14:
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Maris PJ,Jr, Ishida K, Netland PA. Comparison of trabeculectomy with ex-PRESS miniature glaucoma device implanted
under scleral flap. J Glaucoma 2007; 16: 14-19.
P459 TRABECULECTOMY WITH BIODEGRADABLE
3D-POROUS COLLAGEN-GLYCOSAMINOGLYCAN
SCAFFOLD FOR TREAMENT OF REFRACTORY GLAUCOMA
H.S.-L. Chen1, W.-C. Hsu2
1
Chang Gung Memorial Hospital, TAIPEI, Taiwan, 2Buddhist
Tzu Chi General Hospital Taipei Branch, TAIPEI, Taiwan
Purpose: To evaluate the safety and efficacy of trabeculectomy with implantation of a biodegradable 3D-porous collagen-GAG scaffold in refractory glaucoma patients.
Design: Prospective non-control study.
Participants: Nine refractory-glaucoma patients.
Methods: The collagen-GAG scaffold was implanted on the
top of the scleral flap before closing the conjunctival wound
during trabeculectomy.
Main outcome measure: Intraocular pressure (IOP) and
number of antiglaucoma medications pre- and post-operatively. Operation complications are also recorded.
Results: The mean preoperative IOP was 42.5 ± 12.5 mmHg
with 2.3 ± 0.5 anti-glaucoma medications. Postoperatively,
the mean IOP at last follow up (12 months) for all eyes was
15.93 mmHg (62.6% reduction, p < 0.01) with 0.6 ± 0.5 antiglaucoma medications. Post-operative complications including transient shallow anterior chamber, hyphema, choroidal
detachment and hypotony, no endophthalmitis occurred in
any patients.
Conclusions: The preliminary results of this study indicate
that the new device implantation in trabeculectomy represents a new, safe, simple and effective therapeutic approach
for treating refractory glaucoma. A larger-scale study with a
longer follow-up period is required to confirm these observation.
References:
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P460 AHMED VALVE IMPLANTATION FOR REFRACTORY GLAUCOMA FOLLOWING PARS PLANA VITRECTOMY: AN INTERVENTIONAL NON COMPARATIVE
RETROSPECTIVE STUDY
J. Oporto Caroca, L. Traipe, J. Verdaguer D., C. Cristián
Fundacion Oftalmologica Los Andes, SANTIAGO, Chile
Purpose: To report de outcomes of medical and surgical

management of Ahmed valve implantation following parsplana vitrectomy.
Design: Retrospective noncomparative case series.
Participants: Twenty-seven eyes of 27 patients suffering
from secondary glaucoma following pars plana vitrectomy
underwent Ahmed valve implantation between September
2004 and July 2008. All the eyes were in critical condition,
and intraocular pressure could not be controlled with antiglaucoma medications.
Main outcome measures: Intraocular pressure (IOP), number of glaucoma medications and complications.
Results: The total success rate was 81% at the final visit,
with a mean SD follow up of 18 ± 12 months. The reduction
in intraocular pressure and the number of medications used
postoperatively were both statistically and clinically significant
(p < 0.05). In the surgical group, intraocular pressure was
reduced from a mean SD of 28,6 ± 9,6 mmHg before surgery
to 12,8 ± 5 mmHg at the last follow-up after surgery. The
number of antiglaucoma medications was reduced from 3,0
± 0,6 before surgery to 1,1 ± 0,9 at the most recent follow-up
after surgery. Postoperative complications included: hypertensive phase (11 cases), cystic bleb (5 cases), hyphema (2
cases), hypotony (2 cases), tube exposure (1 case), choroidal detachment (1 case) and restrictive strabismus (1
case).
Conclusions: Ahmed glaucoma valve implantation in
patients with refractory glaucoma following pars-plana vitrectomy effectively decreases intraocular pressure and has a
low incidence of serious postoperative complications. Thus,
this procedure can be considered as primary treatment for
refractory glaucoma following vitrectomy.
References:
1. Wilensky JT, Goldberg MF, Alward P. Glaucoma after pars
plana virectomy. Trans Am Acad Ophthalmol Otol 1977; 83:
114. 2. Aaberg TM, Van Horn DL. Late complications of pars
plana vitreous surgery. Ophthalmology 1978; 85: 126. 3. Han
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P461 DEEP SCLERECTOMY WITH THE EX-PRESS X-200
IMPLANT FOR THE SURGICAL TREATMENT OF GLAUCOMA
S. Roy1, A. Bissig1, M. Feusier2, A. Mermoud2, 1Jules Gonin
Eyes Hospital, LAUSANNE, Switzerland, 2Clinique de Montchoisi, LAUSANNE, Switzerland
Purpose: To evaluate the efficacy and safety of a newly
designed Ex-PRESS X-200 drainage device for the surgical
treatment of glaucoma.
Design: Clinical, prospective, monocentric, non-randomised,
unmasked study.
Participants: Twenty-six patients with medically uncontrolled
primary open-angle glaucoma.
Methods: A superficial scleral flap was created. A posterior
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deep sclerectomy (DS) was dissected without opening the
Schlemm’s canal. An Ex-PRESS X-200 device was inserted
under the scleral flap into the anterior chamber to drain aqueous into the intrascleral space. Biomicroscopy, best corrected
visual acuity (BCVA), applanation intraocular pressure (IOP)
measurements, and fundus examination were performed
before surgery, 1 day, 1 week, 1, 2, 3, 6, 12 and 18 months
after surgery.
Main outcome measure: IOP, BCVA, number of medication,
complication rates.
Results: For the 26 eyes the mean follow-up was 18.6 ± 2.4
months (mean ± SD). Preoperatively, the mean BCVA was
0.6 ± 0.3, the mean IOP was 22.0 ± 5.1 mmHg, and the mean
number of medications per patients was 2.8 ± 0.8. Eighteen
months after surgery the mean BCVA was 0.5 ± 0.4, the
mean IOP was reduced to 12.0 ± 3.9 mmHg, and the mean
number of medications per patient was 0.6 ± 1.2. Eighty-five
percent of the patients achieved an IOP below 18 mmHg with
or without medication and 69% without medication. Postoperative complications were hyphaema (15%), Seidel (15%),
encysted blebs (54%) and bleb fibrosis in 8% of patients.
Mitomycin C (MMC) was administered to 15 patients (58%)
among which needling was performed to 10 patients
(38%).
Conclusions: Mid-term results of DS with the Ex-PRESS
X-200 implant demonstrated its efficacy in controlling IOP
with few postoperative complications.
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P462 COMPARISON OF SUPRACHOROIDAL SHUNT
OPERATION WITH MOLTENO TUBE IMPLANTATION IN
SIGNIFICANT REFRACTORY GLAUCOMA IN TEN YEARS
EXPERIENCE
B. Cankaya, G. Altintas Kocak, G.S. Koklu, T.A. Simsek
S.B. Ulucanlar Eye Research and Education Hospital,
ANKARA, Turkey
Objective: To compare the efficacy and safety of suprachoroidal shunt operation, which aqueous humor is diverted from
the anterior chamber to the suprachoroidal space, versus
Molteno tube implantation in the management of refractory
glaucoma.
Design: Retrospective, comparative.
Participants and Controls: Twelve eyes of 12 refractory
glaucoma cases that underwent suprachoroidal shunt operation (Group A) and 16 eyes of 16 refractory glaucoma cases
that underwent Molteno Tube implantation (Group B) were
evaluated. Demographic characteristics and distribution of

the glaucoma types did not differ significantly between two
groups (P > 0.05) Mean preoperative (preop) intraocular
pressure (IOP) of the Group A patients with mean 2.91 medications, was 30.8 ± 8.2 mmHg compared with the Group B
patients value of 49.1 ± 8.1 mmHg, received 1.6 medications.
Methods: In suprachoroidal shunt procedure, after preparation of a limbus based flap, the suprachoroidal space was
accessed and the silicone tube was inserted as an connection from the anterior chamber to the suprachoroidal space.
The surgical procedure of Molteno tube implantation was a
standard one as described
Main outcome measure: Postoperative outcome included
IOP control, number of glaucoma medications, visual acuity,
and complications.
Results: After a mean follow-up time of 34.3 ± 9.7 weeks,
the mean postoperative (postop) IOP was 14.2 ± 4.5 mmHg
in Group A; postop IOP was 22.4 ± 5.5 mmHg after the mean
follow-up time of 44.1 ± 6.7 weeks in Group B. On the final
postoperative visit 1 patient in the group A compared with 7
in the group B were needed IOP-lowering medications. There
were no significant intraoperative complications in both
groups. Precence of postop.. complications – i.e., hyphaema,
early hypotony, choroidal detachment was in similiar frequency in both groups. Anterior chamber inflammation was
more frequent in Group B (n = 16) compared to the Group A
(n = 2). None of the eyes developed suprachoroidal hemorrhage, shallow or flat anterior chamber, retinal detachment,
occlusion of tube or phthisis bulbi in Group A.
Conclusions: In refractory glaucoma, the suprachoroidal
shunt presented here drains of aqueous humor from the anterior chamber to the suprachoroidal space, achieves good
follow-up results in terms of IOP control. This procedure
offers advantages of low complications and higher success
rates over tube shunts. Further studies with larger sample
size will be needed to elucidate the long term results.
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P463 USE OF THE VALVULATED GLAUCOMA DRAINAGE IMPLANT IN THE TREATMENT OF DIABETIC NEOVASCULAR GLAUCOMA
A.G.F. Gibbons, L. Traipe, H. Borel, M. Zanolli
Fundación Oftalmológica los Andes, SANTIAGO, Chile
Purpose: Usually diabetic neovascular glaucoma (DNVG) is
considered to have a very poor visual prognosis. Many times,
this is due to concomitant retinal pathology as macular edema
or ischemia. Trabeculectomy has a high long term failure
rate. Unfortunatly these patients usually have advanced dia-
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betic eye disease in both eyes, so rescue treatment is indicated.
Objective: To describe a population of patients with DNVG
treated with a valvulated glaucoma drainage implant.
Design: Retrospective review of medical charts.
Participants and Intervention: Twenty patients (22 eyes).
All patients recieved full medical treatment before the valve
implantation. Panretinal Photocoagulation and/or Bevacizumab was used in all patients according to media opacity
before or after surgery. We conducted a demographical characterization of patients, an analysis of their diagnosis, medications, IOP and visual results. Early and late complications
were recorded.
Main outcome measure: We defined absolute success as
IOP lowering below 21 mmHg without the uso of topical
drugs, whereas relative success was defined as IOP under
21 mmHg with the use of adjuntive drugs.
Results: The mean time of follow-up was 24 months. Visual
acuity at presentation corresponded to 2.2 ± 0.9 logMAR
(approximately counting fingers) which rose to 1.6 ± 1.0 logMAR after the IOP was controlled. This represents a mean
6 line gain in vision. Not all eyes gained vision, 9 eyes mantained their initial visual accuity, 9 eyes gained lines of vision
and in the 4 remaining eyes, vision was worse at followup
than at firt presentation. The IOP fell from 40.8 ± 12.1 mmHg
at first presentation to 14.0 ± 7.1 mmHg at the last visit. The
drugs patients were using before surgery fell from 2.7 ± 1.0
to 1.1 ± 0.9. Half of patients were on oral acetazolamide
before surgery and none after the intervention. Absolute success was obtained in 31.5% of patients, relative success in
52.6% of patients and failure in 15.9%. The most frecuent
complication was a hypertensive phase, which occurred in
40.9% of eyes.
Conclusions: The use of a valvulated glaucoma drainage
implant in patients with DNVG was associated with a low
number of complications, significant reduction of IOP and an
increase in visual accuity. Not only did most patients maintain
their presenting visual acuity, but in a subgroup of these it
actually increased. Unfortunatly treatment to achieve this
results must me aggresive, is expensive and it must be given
early on in the course of the disease.
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P464 UVEITIC GLAUCOMA AND VALVULATED DRAINAGE DEVICE IMPLANTATION: AN INTERVENTIONAL
NON-COMPARATIVE RETROSPECTIVE STUDY
M. Zanolli, L. Traipe, A. Gibbons, H. Iturriaga, F. Villarroel,
J. Verdaguer
Fola, SANTIAGO, Chile
Purpose: To present outcomes of valvulated drainage device
(VDD) implantation in patients with uveitic glaucoma.
Design: Interventional non comparative retrospective
study.
Participants: Retrospective clinical chart review of 20 eyes
from 15 patients with refractary uveitic glaucoma who had
VDD implantation.
Main outcome measures: Intraocular pressure control,
number of medications needed, visual acuity, complications
and need of reintervention. According to these, composed
outcomes called complete and qualified success were
defined.
Results: Mean postoperative follow-up time was 18 (± 11).
Eight patients (53%) were women. Mean age at time of surgery was 30 years (range: 2-74 years). Success rate was
95% at 12 months. Preoperative IOP was 31.9 ± 10 mmHg
and last control mean IOP was 14.4 ± 5 mmHg, which represents a 55% of IOP decrease. Preoperative drugs (4.1 ±
1) decreased at last visit in 75% (1 ± 0.8). The most common
early postoperative complication was hypotony (2 eyes). One
eye presented ciliary blockade. At late postoperative period
5 eyes had hypertensive phase.
Conclusions: In patients with uveitic glaucoma, VDD implantation is a safe procedure, with high success rates at medium
term follow up. Hypertensive phase was a frequent complication, but in all patients was treated successfully.
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P465 TRIAMCINOLONE ASSISTED VITRECTOMY WITH
PARS PLANA AHMED GLAUCOMA VALVE IMPLANTION
AND IN THE MANAGEMENT OF REFRACTORY GLAUCOMAS: A PILOT STUDY
T. Dada1, S. Bhartiya2, M. Kumar2, M. Jain2, A. Panda2
1
All India Institute of Medical Sciences, NEW DELHI, India,
2
RP Centre for Ophthalmic Science, NEW DELHI, India
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Purpose: To evaluate the efficacy of pars plana Ahmed Glaucoma Valve (AGV) implantation after triamcinolone assisted
vitrectomy in eyes with refractory glaucoma.
Design: Prospective, interventional case series.
Participants: Eleven eyes of 11 glaucoma patients with IOP
not controlled on maximal medical therapy ( 3 eyes with
aniridia, 1 with primary congenital glaucoma with twice operated trabeculectomy, 1 with aphakic glaucoma and 6 eyes
having post penetrating keratoplasty (PKP) glaucoma.
Methods: All eyes underwent pars plana AGV implantation
in the superotemporal quadrant and triamcinolone acetonide
(preservative free 4 mg/0.1 ml) assisted vitrectomy.
Main Outcome Measures: Clinical outcome assessment
included intraocular pressure (IOP), tube assessment with
ultrasound biomicroscopy (UBM)/anterior segment OCT
(ASOCT), graft clarity, and any associated complications.
Results: Mean age of the patients was 36.6 ± 20.1 years,
and the mean follow-up was 14.4 ± 6.4 months (range, 3-27
months). The mean preoperative IOP on an average of 3.1
± 0.5 drugs was 33.6 ± 5.9 mmHg. The mean post operative
IOP on an average of 0.5 ± 0.2 drugs was 17.5 ± 1.8 mmHg.
All eyes maintained a patent tube as visualized on UBM/
ASOCT. A clear graft was maintained in 5 out of the 6 PKP
patients, 1 patient developed graft infection at 6 months post
AGV implantation.
Conclusions: Pars plana AGV with triamcinolone assisted
vitrectomy can be used for control of IOP in aphakic eyes
with refractory glaucoma. Triamcinolone stains the vitreous
and ensures its complete removal around the tube, aids in
determining the intraoperative tube patency and decreases
post operative inflammation associated with the procedure.
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P466 TIE OR NO TIE: IMPACT OF PARTIAL LIGATION OF
THE SILICONE TUBE AS A SIMPLE TECHNIQUE TO
AVOID EARLY POSTOPERATIVE HYPOTONY WITH
AHMED VALVE GLAUCOMA SURGERY
R. Bourkiza, M. Westcott, M. Tsimpida
Barts and the London NHS trust, LONDON, UK
Objective: Early postoperative hypotony continues to be a
clinical problem with Ahmed glaucoma valve. The majority of
reported rates range from 10.8% to 13%, but figures of up to
34% have also been described. Partial or temporary full ligation of the tube has been described in recent years in an
attempt to reduce the problem but has not yet been estab-

lished as the standard technique. Our aim was to evaluate
partial ligation of Ahmed glaucoma valve as a means of
reducing significant post operative hypotony.
Design: Non-comparative retrospective case series.
Participants: Ten eyes of 9 consecutive patients aged 60-78
who underwent placement of Ahmed glaucoma valve between
May 2007 and November 2008 at St Bartholomew’s Hospital,
London.
Methods: A retrospective review of Ahmed glaucoma valve
cases with a follow up of > 3 months was performed (median:
7 months, range: 3-21 months). A partial tie was achieved by
tying 8-0 Vicryl over a segment of 6-0 Prolene placed alongside the tube, which was then removed. Other tubes were
either fully tied or untied.
Main outcome measure: The occurrence of early hypotony
(persistent IOP < 6 mmHg within the first 4 post-operative
weeks), re-intervention, IOP at the time of last visit, use of
glaucoma drops, and visual acuity.
Results: Seven tubes were partially tied, 1 fully tied, and 2
tubes were not tied. One of the 2 untied tube cases had early
hypotony (IOP = 3 mmHg) and required re-intervention (tying
off the tube). None of the 8 tied tube cases had early hypotony. Mean first day IOP in the partially tied cases was 17
mmHg (range 7-30 mmHg) and none of them had choroidal
folds. At last follow up of those tied off (7 partial, 1 full tie) the
mean IOP was 16.75 mmHg (range 10-20 mmHg). Two
cases were fully successful (IOP < 21 mmHg and > 6 mmHg,
off glaucoma drops, no re-intervention, and no loss of LP)
and 6 were partially successful (as above, but on drops). Out
of the 2 untied tubes, 1 was a complete success and 1 was
deemed as a failure as it required a re-intervention.
Conclusions: In our series, although the sample is small,
none of the partially ligated valves had early hypotony or
required re-intervention. In addition, IOPs were typically very
satisfactory. Partial ligation is a simple technique that may
improve the safety of Ahmed Valve glaucoma surgery by
preventing severe hypotony of untied tubes, and the high IOP
spikes associated with full temporary ligation.
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P467 SHUNTING SURGERY AUGMENTED BY AMNIOTIC
MEMBRANE FOR REFRACTORY GLAUCOMA
H. Amini, A. Esmaeili, S. Moghimi, N. Zandvakil
Farabi Eye Hospital, Tehran University of Medical Sciences,
TEHRAN, Iran
Purpose: To evaluate the safety and efficacy of preserved
amniotic membrane in the glaucoma shunt surgery for treatment refractory glaucoma.
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Design: Interventional case series.
Participants: This study included 7 eyes of 7 patients (5
female, 2 male) with refractory glaucoma such as neovascular, pseudophakic, and prior failed trabeculectomy. Mean age
was 32.9 ± 5.4 years.
Methods: Standard shunting procedure was performed
through a fornix-based incision. After covering the tube with
sclera patch graft, shunt plate was covered with a bulk of
cryopreserved human amniotic membranes. The conjunctiva
was closed using 10-0 nylon sutures.
Main outcome measure: Preoperative intraocular pressure
(IOP), postoperative IOP, topical medications before and
after surgery, and complications were reported and analysed.
Results: Mean follow-up was 14.6 ± 3.4 month (range 9-24
months). Mean preoperative IOP was 32 mmHg, that was
reduced to 19.6 mmHg at final follow up. There was significant decrease in topical medication after surgery (mean
decrease 1.4). there was no encapsulation after surgery.
Only one case developed posterior migration of tube which
resulted in shunt failure.
Conclusions: Shunting surgery augmented by amniotic
membrane is a safe and efficacious procedure that might
reduce bleb encapsulation. This procedure should be evaluated as an option in refractory glaucoma.
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P468 AHMED GLAUCOMA VALVE WITH SCLERA PATCH
GRAFT VERSUS PARTIAL THICKNESS SCLERAL FLAP
M.R. Romano1, R. Dell’Omo1, A. Di Salvatore2, A. Covatta2,
L. Zeppa3, C. Costagliola1
1
University of Molise, CAMPOBASSO, Italy, 2Hospital G.Vietri, LARINO, Italy, 3Hospital G.Moscati, AVELLINO, Italy
Purpose: To compare safety and efficacy of two different
techniques of Ahmed glaucoma valve (AGV) implants in order
to prevent scleral erosion throughout the overlying conjunctiva.
Design: Prospective comparative pilot study.
Participants: Thirty-two eyes of 32 consecutive patients not
responsive to medical and not-implant surgical glaucoma
treatment underwent to AGV-implant surgery.
Methods: The eyes were randomly assigned to two different
groups. Group 1 (16 eyes) underwent to AVG implant with
sutureless human sclera donor patch graft technique. The
anterior part of the tube was covered with human donor
scleral graft and was kept in place with fibrin glue (Tissue
Coll®) under the conjunctiva. Group 2 (16 eyes) underwent

AGV implant with scleral flap technique. A 6 x 4 mm partialthickness scleral flap was dissected to cover the extraocular
portion of the tube, while a partial-thickness scleral bride of
1.5 mm was created to keep the tube in place under the
sclera. Examinations were scheduled at baseline and then
at 1 week, 1-,3-,6- and 12-months after surgery.
Main outcome measure: Conjunctival erosion over the AGV
tube, mean IOP changes.
Results: At the 12th month of follow-up the BCVA did not
significantly improve from baseline in both Groups (Group 1:
0.78 ± 1.2 logMAR, Group 2: 0.70 ± 0.9 logMAR). The mean
IOP significantly decreased from preoperative values of 26.9
(SD 8.4) mmHg in Group 1 and 25.8 (SD 10.4) mmHg in
Group 2 and the difference between the two groups was not
significant. AVG implants were found in place at each check
of the follow up period in each patient. Neither conjunctival
erosion over the AGV tube nor sign of endophthalmitis were
recorded over the follow up period in both groups.
Conclusion: AVG implant surgery with sutureless human
sclera donor patch graft as well the partial thickness of scleral
flap represent effective surgical and relatively safe procedures for complicated glaucomas. Both techniques can avoid
conjunctival erosions over the AGV tube.
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P469 EFFECTIVENESS OF THE SOLX GOLD MICRO
SHUNT IN PATIENTS WITH FAILED PRIOR TRABECULECTOMY
J. Calafati, I. Ahmed
Credit Valley Eyecare, MISSISSAUGA, Canada
Purpose: To determine the intraocular pressure (IOP) lowering effect and complication profile of the SOLX Gold Micro
Shunt in glaucomatous eyes that had failed prior trabeculectomy.
Design: This is a retrospective chart review.
Participants: This is an investigation of 21 eyes (from 20
patients) with open-angle glaucoma that had failed prior trabeculectomy and were on maximally tolerated medical therapy with uncontrolled IOP that had the SOLX Gold Micro
Shunt implanted.
Methods: Data was collected pre-operatively, at 1 day, 7
days, 14 days, 1 month, 3 months, 6 months and 1 year following implantation of the device. The primary outcome of
the study was IOP control at 6 months and 1 year. In order
to investigate the safety profile of the SOLX Gold Micro
Shunt, complication rates (of dislocations, repositioning,
hemorrhage, hyphema, bleb formation, IOP spikes, hypotony,
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pain, inflammation and others) were examined as secondary
outcomes.
Main outcome measure: The main outcome was IOP control
at 6 months and 1 year.
Results: There was a significant difference between pre and
post-operative IOP (F = 3.707, p = 0.006). Mean IOP at baseline was 28.24 mmHg. By 3 months, a 39% decrease in mean
IOP was seen (mean = 17.26 mmHg) and at 6 months, there
was a 50% decrease (mean = 14.00 mmHg). At 1 year, there
was a 46% decrease from baseline IOP (mean = 15.25
mmHg). Postoperative IOP elevations were observed in 15
eyes. All were stabilized using medication except 2 patients
who required further surgery. By 1 year, there were no dislocations or incidences of shunt repositioning. Complications
were found in a low proportion of patients and were minimal.
Conclusion: The SOLX Gold Micro Shunt was able to provide significiant IOP lowering with no major complications in
this high-risk subset of patients with uncontrolled glaucoma
having already failed a previous trabeculectomy. The majority of patients required postoperative medications to achieve
adequate IOP control.
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P471 ANTERIOR REMEDIAL SHUNT FROM FAILED POSTERIOR GLAUCOMA DRAINAGE DEVICE USING A MINIATURE GLAUCOMA IMPLANT
B.H. Ahn, S.C. Park, H. Maeng
Samsung Medical Center, SEOUL, South-Korea
Objective: To report the efficacy and safety of an anterior
remedial shunt procedure for the previously implanted nonfunctioning glaucoma drainage device (GDD) using a miniaturized membrane tube (mMT) glaucoma implant.
Design: Retrospective, interventional case series.
Participants: Seven eyes from 7 patients with medically
intractable elevation of intraocular pressure (IOP), which previously underwent multiple glaucoma surgeries including
GDD implantation.
Methods: Aqueous shunt procedure using an mMT was performed on each subject eye between September 2007 and
February 2008. An mMT consists of a 6-mm polytetrafluoroethylene tube with an internal caliber of approximately 70 μm,
which is fixed between two layers of 3 x 3 mm expanded
polytetrafluoroethylene membrane with silicone adhesive.
After exposing the tube of previously implanted GDD, the
tube of mMT was inserted into the lumen of the tube of GDD
through a slit incision toward the anterior chamber. The mMT
was sutured onto the scleral bed, and was covered with a

patch of preserved human sclera, which was then loosely
sutured onto the scleral bed. Conjunctival incision was closed
with a 9-0 Vicryl suture. An 8-0 or 9-0 Nylon suture was used
as an intraluminal stent of mMT and removed at 1 to 3 weeks
postoperatively. Mitomycin C (0.4 mg/ml) was applied to the
intraoperatively exposed tissues for 3 to 4 minutes or was
injected into the Tenon’s capsule (0.1 to 0.2 mL).
Main outcome measures: Mean IOP and number of antiglaucoma medications preoperatively and at 3, 6, and 12
months postoperatively.
Results: Mean age was 44.0 ± 16.5 years, and mean number of previous ocular surgeries was 3.7. Mean IOP significantly decreased from 33.9 ± 12.9 mmHg preoperatively to
16.0 ± 3.5, 15.0 ± 4.1, and 16.3 ± 4.6 mmHg at 3, 6, and 12
months postoperatively (P = 0.012, 0.015 and 0.011, respectively). Mean number of antiglaucoma medications also significantly decreased from 3.6 preoperatively to 0.1, 1.1, and
1.6 at 3, 6, and 12 months postoperatively (P = 0.015, 0.017,
and 0.017, respectively). All 7 eyes had an IOP less than 22
mmHg at 12 months postoperatively, with 5 eyes using antiglaucoma medications and 2 eyes having undergone bleb
revision at 6 and 9 postoperative month, respectively. Early
postoperative hypotony occurred in 2 eyes without shallow
anterior chamber, and improved within 2 weeks after additional conjunctival suture. There was no devastating complication, such as suprachoroidal hemorrhage or
endophthalmitis.
Conclusions: Anterior remedial shunt procedure using an
mMT was effective and safe in treating refractory glaucoma
with multiple previous glaucoma surgeries including implantation of GDD. It may be a viable option especially for the
eyes with few surgical alternatives for further lowering IOP.
References:
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of e-PTFE membrane implant surgery for refractory glaucoma. Br J Ophthalmol 2003; 87: 63-70. 2. Choi YJ, Kim CS,
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P472 OUTCOMES OF INFEROTEMPORAL AHMED GLAUCOMA SHUNT IMPLANT IN REFRACTORY GLAUCOMA
A. Esmaeili, H. Amini
Farabi Eye Hospital, MASHAD, Iran
Purpose: To evaluate the surgical outcomes of Ahmed shunt
implants in treatment of refractory glaucoma.
Design: Prospective, non-randomized case series.
Participants: Thirteen eyes from 12 patients with refractory
glaucoma, who underwent inferotemporal placement of
Ahmed glaucoma shunt implant.
Methods: Cases of refractory glaucoma with at least one
previous glaucoma surgery that planned for Ahmed glaucoma
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shunt procedure and the best shunt location was inferotemporal according to conjunctiva, cornea, angle and others.
Main outcomes: Included intraocular pressure , number of
antiglaucoma medications, visual acuity and complications.
Results: The mean follow up of patients was 19.6 ± 17.6
months. Mean of visual acuity was changed but was not statistically. Intraocular pressure was reduced from a mean of
36.3 ± 9.8 mmHg preoperatively to 16.9 ± 4.2 at last followup. The mean number of antiglaucoma medications was 3.2±
0.4 preoperatively and 2.4 ± 0.8 at the last follow-up .The
complications were hyphema in one patient (7.7%) , cosmetic
problem due to large bleb in one patient (7.7%) and corneal
decompensation in another one patient (7.7%).
Conclusions: Inferotemporal Ahmed glaucoma implant may
be effective and safe surgical option in special situations.
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P474 THE EFFECT OF SYSTEMIC IMMUNOSUPPRESSION ON THE HYPERTENSIVE PHASE IN UVEITIC GLAUCOMA PATIENTS UNDERGOING AHMED GLAUCOMA
VALVE IMPLANTATION
S.K. Abdallah1, L. Al Aswad1, L.S. Leung1, T. Flynn1, S.D.
Smith1, M.B. Turell2, P. Maris1, C. Lowder2
1
Columbia University, BERGEN, NJ, USA, 2Cleaveland Eye
Clinic, OHIO, USA
Purpose: To evaluate the effect of systemic immunosuppressive therapy on the development of a postoperative hypertensive phase in uveitic glaucoma patients undergoing
Ahmed Glaucoma Valve implantation.
Design: Retrospective cohort study.
Methods: We performed a retrospective chart review of 70
eyes of 59 patients with glaucoma secondary to chronic
uveitis who underwent Ahmed valve implantation at 2 tertiary
referral centers from 2002 to 2009. Thirty-two eyes had been
on systemic immunosuppressive therapy (IT group); 38 eyes
had received no systemic therapy (NT group). The occurrence of a postoperative hypertensive phase (IOP ≥ 21
mmHg at any postoperative visit from month 1 to month 6
was compared between the IT and NT groups. Also compared were the development of postoperative hypotony (IOP
< 5) and other postoperative complications requiring intervention, and the number of postoperative glaucoma medications
required for intraocular pressure (IOP) control.

Results: Twenty-one of 32 (65.6%) eyes in the IT group
experienced a hypertensive phase, in comparison to 16 of
38 (42.1%) eyes in the NT group (p = 0.06). There were no
differences between groups in mean preoperative or postoperative IOP at any time point. However, the mean postoperative IOP was significantly lower than the preoperative IOP
in both groups, (p-values for all time points from day 1 through
year 2 < 0.00005). The mean reduction in IOP from baseline
at 3 years follow-up was 15.0 mmHg, which represented a
47.4% reduction from baseline. The mean age of those who
developed IOP elevation was 10.4 years younger than those
who did not develop elevated IOP (p = 0.04). The mean number of postoperative glaucoma medications was similar in the
two groups. One or more complications requiring surgical
intervention occurred in 28.6% of patients.
Conclusions: Our results suggest that the use of systemic
immunosuppressive therapy does not affect the development
of a hypertensive phase in Ahmed valve glaucoma drainage
implant surgery in patients with uveitis. Our results confirm
the effectiveness of this procedure in lowering IOP in these
patients. In addition, younger patient age appears to be a risk
factor for the development of a hypertensive phase.
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P475 MODIFIED TECHNIQUE FOR EXTENDING TUBE OF
GLAUCOMA DRAINAGE DEVICE USING 22-GAUGE
ANGIOCATHETER SEGMENT
A. Bansal1, C. Fenerty2
1
Bristol Eye Hospital, BRISTOL, UK, 2Manchester Royal Eye
Hospital, MANCHESTER, UK
Objective: To describe a modified technique using a readily
available, sterile and economical 22-gauge intravenous catheter (venflon®) as a preferable option for extending the tube
of glaucoma drainage devices (GDD) in cases of tube retraction in complex pediatric cases. Intraocular portion of the
implant tube of a glaucoma drainage devices get retracted
and may be too short to be repositioned. In such cases one
may consider resiting the tube, use a tube extender or insert
a new implant. All these options have limitations and technical problems. We present this modified technique for tube
extension using a segment of universally available 22-gauge
angiocatheter material.
Design: A retrospective non-comparative interventional
study of two consecutive cases of complex paediatric glaucoma.
Participants: Two consecutive pediatric cases with tube
retraction treated with extension of the tube. The tube of the
drainage devices (1 Baerveldt and 1 Molteno) was extended
using a segment of a 22-gauge intravenous catheter (venflon®). The available follow-up for both cases is 15 months.
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Methods: The extender segment was constructed using a 4
millimeter segment of a 22G intravenous catheter (venflon).
Cut ends of the GDD tube were placed in the tube extension
segment. An appropriate length of the tube was obtained in
the anterior chamber. A 10/0 nylon suture was used to secure
the extender to the original tube and to the sclera. A donor
scleral patch graft was used to cover the tube. Outcomes
were recorded retrospectively.
Outcome Measures: Pre-operative and post-operative visual
acuities, intraocular pressures and number of glaucoma
medications were recorded. Preoperative and post-operative
length of tube in the anterior chamber and the morphology
of the bleb over the plate were assessed.
Results: In both cases an adequate length of the tube was
obtained in the anterior chamber. In the first case an excellent
drainage bleb formed over the plate and the intraocular pressure reduced from 28 mmHg to 11 mmHg. In the second case
only a 25% reduction of IOP (from 40 mmHg to 30 mmHg)
and a shallow bleb was seen for a few weeks as extensive
fibrosis over the plate limited the drainage. There has been
no displacement of the tube in the follow up period.
Conclusions: The readily available, sterile and economical
22- gauge intravenous catheter (venflon®) segment is a structurally and functionally appropriate and cost effective option
for extension of both Baerveldt and Molteno drainage implants
in complex pediatric cases. However other factors limiting
drainage from tube, such as extensive scarring over the plate
may limit the reduction of IOP.
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P476 AUTOLOGOUS SCLERA PATCH GRAFT IN AHMED
VALVE SURGERY
O. Geyer, O. Golan, T. Arev-Fishelson, Y. Hod, E. Segev
Carmel Medical Center, HAIFA, Israel
Purpose: To evaluate the efficacy and safety of autologous
sclera patch graft to cover subconjunctival portion of Ahmed
valve tube.
Design: Retrospective, non-comparative case series.
Participants: Thirty six patients (39 eyes) undergoing Ahmed
valve implant surgery with autologous sclera patch graft to
cover the tube with at least 6 months follow-up.
Methods: Consecutive cases of Ahmed valve implant surgery with autologous scleral lamellar patch grafts.
Main outcome measure: Eyes were evaluated for signs of
tube erosion, patch graft thinning and melting and intraoperative complications.

Results: The mean follow-up was 19 ± 12.5 months (6-50
months). All eyes tolerated the autologous graft well. In all
eyes no clinical evidence of tube erosion, graft melting or
intraoperative complications were noted. Thinning of the
donor patch graft such that the tube was visible beneath
intact conjunctiva occurred in 13 eyes.
Conclusion: Autologous patch graft in Ahmed valve surgery
is an effective, safe and inexpensive alternative to donor
patch.
References:
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P477 SUCCESSFUL AHMED VALVE IMPLANTATION
FOLLOWING COMBINED KERATOPROSTHESIS AND
CATARACT EXTRACTION FOR PRESUMED HERPETIC
KERATOPATHY
C. Pallas1, G.A. Clare2, J.L. Guell1
1
Instituto de Microcirugia Ocular, BARCELONA, Spain, 2University of Nottingham, NOTTINGHAM, UK
Objective: To describe successful Ahmed valve implantation
following keratoprosthesis surgery.
Design: Case report.
Participants: A 58-year-old man, on his third left penetrating
keratoplasty for idiopathic corneal pathology (suspected to
be herpes keratitis), presented to our clinic for an evaluation
of his visual potential. There was a history of trans-scleral
cyclodiode photocoagulation following each keratoplasty, but
no previous history of glaucoma. Visual acuity in his left eye
was counting fingers (CF) at 1 m. He had a moderately dense
cataract, and there was no evidence of previous vitreo-retinal
surgery. There was cupping of his optic disc, although the
media opacity precluded a thorough assessment. Intraocular
pressure (IOP) could not be measured easily by applanation
tonometry, but digitally was found to be high.
Intervention: A keratoprosthesis (Boston, type 1) and cataract removal (without a lens implant in the intact posterior
capsule) were carried out in combination, followed by a secondary drainage device (Ahmed valve) with a tube in the
anterior chamber.
Main outcome measure: IOP control.
Results: The patient currently sees CF at 3m, the anterior
chamber appears stable and IOP controlled.
Conclusions: The Ahmed valve can be implanted successfully following keratoprosthesis surgery.
References:
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Boston keratoprosthesis in herpetic keratitis. Arch Ophthalmol 2007; 125: 745-749. 2. Pavan-Langston D, Dohlman CH.
Boston keratoprosthesis treatment of herpes zoster neurotrophic keratopathy. Ophthalmology 2008; 115: S21-S23.
3. Todani A, Gupta P, Colby K. Type I Boston keratoprosthesis with cataract extraction and intraocular lens placement
for visual rehabilitation of herpes zoster ophthalmicus: the
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Roque M, Fiore T, et al. Ocular cicatricial pemphigoid, keratomycosis, and intravenous immunoglobulin therapy. Cornea 2004; 23: 819-822. 5. Stolz AP, Kwitko S, Dal Pizzol MM,
et al. [Experience with Dohlman-Doane keratoprosthesis:
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P478 NOVEL DRAINAGE DEVICES AND ADDITIONAL
SCLERAL INCISIONS IN SURGERY OF THERAPY-RESISTANT PRIMARY OPEN-ANGLE GLAUCOMA (POAG) IN
ADVANCED STAGES
N.L. Palarie, T.V. Pasenco
State University of Medicine and Pharmacy N. Testemitanu,
CHISINAU, Moldova
Introduction: Scarring in the filtration area and obliteration
of aqueous outflow pathways are the major causes of filtering
surgery failure, despite evolution and modification of its technique. An alternative could be novel drainage devices, made
from Hemashield Gold™ Woven Double Velour Graft, which
is polyester collagen impregnated graft used in vascular surgery.
Purpose: To determine the efficiency of additional scleral
incisions perpendicular to each side of scleral bed in filtration
surgery of therapy-resistant POAG with drainage device,
made from Hemashield Gold™.
Design: Prospective and non-randomized study.
Patients: This study involved 11 eyes of 10 patients (IOP =
33,6 ± 5,4 mmHg, age 70,4 ± 10,6 years) with therapy-resistant POAG in advanced stages.
Intervention: The following penetrating surgery was performed: dissection of the conjunctiva 7-8 mm from the limbus
and separation of scleral flap 6 x 6 mm, drainage fixation
(size1 x 3 mm) at 2 mm from the filtering zone perpendicular
to limbus, performing of sinustrabeculectomy 1 x 4 mm with
basal iridectomy, additional 6 scleral incisions perpendicular
to each side of scleral bed (2 at each side), suturing of scleral
flap to underlying sclera with 2 nods, suture on Tenon’s capsule and conjunctiva.
Main outcome measures: Intraocular pressure measured
at the last visit.
Results: The follow-up period varied from 6 months to 2
years. During this period in all patients IOP remained lower
than 20 mmHg without medications. Rejection of the drainage
device was not observed.
Conclusions: 1. Drainage devices made from Hemashield
Gold demonstrate a pronounced and sustained effect in preventing adhesion of scleral flap in therapy-resistant POAG in
advanced stages. 2. Scleral incisions perpendicular to each
side of scleral bed represent additional path for aqueous outflow.
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P479 RESULTS OF SUTURE RESTRICTED GLAUCOMA
DRAINAGE DEVICE IMPLANTATION IN THE MANAGEMENT OF COMPLEX ADULT AND PEDIATRIC GLAUCOMA
D. Mathews1, A. Bansal2, C. Fenerty1
1
Manchester Royal Eye Hospital, MANCHESTER, UK, 2Bristol Eye Hospital, BRISTOL, UK
Objective: To evaluate the results of suture restricted glaucoma drainage device implantation in the management of
complex adult and pediatric glaucoma and to evaluate its
usefulness in preventing one of the major short-term to
medium- term complication which is immediate hypotony
after surgery.
Design: A retrospective non-comparative interventional
study of consecutive cases.
Participants: Thirty-five eyes of consecutive patients who
underwent GDI implantation between 2000 and 2006 at a
tertiary university hospital in the UK were included.
Methods: All patients underwent single stage Baerveldt 250
mm2 or Molteno tube insertion. All GDI tube lumens were
occluded partially with 3/0 Supramid suture and then totally
with 6/0 Vicryl sutures over the tube. Data was collected
retrospectively and all statistical analysis was performed
using GraphPad Instat. Comparisons were performed using
t-test or Fischer test when appropriate.
Outcome measures: Absolute success was defined as: IOP
< 21 mmHg without any medications and no persistent hypotony (IOP less than 5 mmHg on two consecutive follow-up
measurements). Success was considered qualified when IOP
was < 21 mmHg with lowering drugs medications.
Results: Mean age was 29.0 (range 1 to 98) years old. Fourteen patients were diagnosed to have aphakic glaucoma, 4
had primary open-angle glaucoma, 8 had congenital/developmental and 9 had other glaucoma’s including inflammatory
and angle dysgenesis. Mean follow up was 39.8 months
(range 3 to 96 months). 19 patients had Baerveldt tube and
16 patients had Molteno tube. Mean pre-op IOP was 27.6
mmHg controlled with an average of 3.4 topical medication.
18 of the 35 patients were taking additional oral acetazolamide. At 1 year post-op, mean IOP was significantly reduced
to 13.8 mmHg (p < 0.01). 18 of the 35 patients had intraluminal Supramid® suture removed by the end of 12 months
due to increased IOP. At last follow-up visit, the mean IOP
was 16.4 mmHg (p < 0.01) with an average of 1.1 topical
medication. Only one patient remained on Diamo. 2 patients
developed significant hypotony. When compared to previously available literature this appears to be significantly low.
Five patients had surgical failure (3 needing cyclodiode laser,
2 patients had complete visual loss), while 1 patient required
enucleation following trauma. Significantly more Baeveldt
tube patients met the absolute success criteria than Molteno
tube patients (p < 0.01). The qualified success rate over the
follow-up period was 71% and the absolute success rate
34%.
Conclusion: Suture restricted GDI surgery appears to be
successful in lowering IOP in complex adult and pediatric
patients with complex glaucoma, while minimizing the risk of
hypotony which is a major concern with GDI ipmlantation1.
Baerveldt tube appears to have a better success rate with
lower complication rate.

285

book_Abstracts.indb 285

12-6-2009 16:18:24

References:
1. Aqueous Shunts in Glaucoma: A Report by the American
Academy of Ophthalmology. Ophthalmology 2008; 115:
1089-1098. 2. Seah SKL, Gazzard G, Aung T. Intermediateterm outcomes of Baerveldt Implants in Asian eyes. Ophthalmology 2003; 110: 888-894. 3. WuDunn D, et al. Clinical
Experience with Baerveldt 250 mm2 glaucoma implant. Ophthalmology 2006; 113: 766-723. 4. Krishna R, et al. Intermediate-term outcomes of 350 mm2 Baerveldt glaucoma
implants. Ophthalmology 2001; 108: 621-626. 5. Q.H. Nguyen
QH, et al. Complications of Baerveldt glaucoma drainage
Implants. Arch Ophthalmol 1998: 116: 571-575.
P480 GLAUCOMA DRAINAGE DEVICES FOR THE TREATMENT OF KERATOPLASTY PATIENTS WITH GLAUCOMA
L. Teoh, Z.K. Bile
The Tun Hussein Onn National Eye Hospital, PETALING
JAYA, Malaysia
Purpose: To investigate the effectiveness of glaucoma drainage devices in controlling the intraocular pressure in the treatment of glaucoma in keratoplasty patients.
Design and Methods: Twenty-two patients, with keratoplasty and glaucoma who underwent drainage device for the
treatment of glaucoma were evaluated. Four eyes had undergone Ahmed valve implant, while 18 eyes had Baerveldt
valve implanted. In 8 cases the drainage device implant and
the corneal graft were performed in the same day. All the
surgeries were done by the same two surgeons in the same
setting. These patients were followed-up for 3 years. The
main parameter for this research was the intraocular pressure
(IOP), which was measured preoperatively and immediately
postoperatively. The subsequent IOP measurements were
taken at 1 month, 3, 6, 12, 24 and lastly 36 months. Also the
number of eye drops used in cases where the drainage
device did not sufficiently control the IOP, were evaluated.
Lastly, any complications that were encountered were also
noted. SPPS 15.0 was used for data entry and analysis.
Participants: Twenty-two patients, sixteen males and six
females. The main parameters of outcome: intraocular Pressure, the number of eye drops and complications.
Results: In this sample, there were sixteen males and six
females. The majority of the patients were Chinese (10), followed by Malay (7), Indians (4) and others (1). Diagnosis of
these patients were mostly psedophakic bullous keratopathy
(8), primary open-angle glaucoma (2), neovascular glaucoma
(1), corneal scar (5), and lastly others (6) which comprised
conditions such as juvenile glaucoma, aniridia and buphthalmos. The mean preoperative IOP was 36.59, with a minimum
of 14 and a maximum of 63 mmHg. The first month post-op,
the mean IOP was 22 mmHg. At 1 year the mean IOP was
18.91 mmHg, ranging between 8 and 80, at 2 years 17.63,
with a minimum of 9 and maximum of 30, and at 3 years 17.72
with a minimum of 10 and a maximum of 30 mmHg. Visual
acuity was not given a great significance as several of these
patients had other conditions such as diabetic retinopathy.
In complications, one patient showed a pale disc, two showed
epithelial downgrowth of the corneal graft, two patients
needed repeat grafts and one had cyclophotocoagulation and
eventually evisceration as a result of a poor control of IOP.
Preoperatively the patients were on an average of three different eyedrops and post operatively only one type of eye
drop.

Conclusion: Glaucoma drainage devices were successful
in controlling the intraocular pressure for the treatment of
glaucoma in patients with keratoplasty.
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P481 RESULTS OF ExPRESS MINI SHUNT IMPLANTATION ACCORDING TO DIFFERENT TYPES OF ADVANCED
GLAUCOMA NEUROPATHIES – 6-MONTHS OBSERVATIONS
J. Szaflik
Medical University of Warsaw, WARSAW, Poland
Aim: To evaluate the efficacy and safety of ExPRESS
implantation in different types of advanced glaucoma.
Inclusion criteria: advanced glaucoma stage was described
when: c/d ratio > 0.7 and MD < -12 dB, PSD > 5 in HFA visual
field testing. Patients were divided into 3 groups. The
ExPRESS device was implanted into the anterior chamber,
with intraoperative use of 0.2 mg/ml mmc on sponge for 2
minutes.
Participants: Eighteen patients (9 men, 9 women) were
included into the study. The age range was: 25-84 years old.
The mean age was 58. Group1 consisted of 6 patients with
POAG. Group 2 consisted of 7 patients with PCAG.
Group 3 consisted of 5 patients with secondary glaucoma
(post inflammatory, pigmentary).
Results: Sixty-seven percent of the patients had no changes
in VA in 6 months observations. The mean preoperative IOP
was 25 mmHg (gr. 1: 28, gr. 2: 23, gr. 3: 26.8). The decrease
in IOP after surgery was significant in all groups and the
mean IOP in gr. 1 was 13, in gr. 2: 16, in gr. 3: 14. The mean
number of previous glaucoma procedures was 1.7 (from 1 to
4). The overall success rate was 100% in gr. 1 and gr. 3 and
71.5% in gr 2. The complete success rate was in gr. 1: 83.4%,
gr. 2: 28.6%, gr. 3: 80%. The mean number of preoperative
glaucoma medications was 3.7 and at the last follow-up visit
was 06. The difference was significant in all groups. The
antiglaucoma drugs had to be used for 7 patients (5 from gr.
2 (71.4%)). We observed only early (till one month) complications: hypotony, hyphema and shallow anterior chamber (all
cases occurred in gr. 2).
Conclusions: The ExPRESS mini shunt implantation is a
safe, not associated with significant complications procedure
even for patients with advanced glaucoma. The shunt is
effective for reducing IOP and number of antiglaucoma medicines in 6 months follow-up and not only in POAG patients.
In PCAG patients we observed higher risk for postoperative
complications (shallow anterior chamber, increase IOP and
the need for antiglaucoma local treatment).
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P483 TRABECULECTOMY WITH MITOMYCIN C VERSUS
AHMED VALVE IMPLANTATION IN UVEITIC GLAUCOMATOUS EYES
Y.H. Sohn, S.Y. Jin, H.S. Shim
Kim’s Eye Hospital, SEOUL, South-Korea
Purpose: To compare the safety and efficacy of trabeculectomy using mitomycin C (MMC) with Ahmed valve implantation in uveitic glaucomatous eyes.
Design: Consecutive case comparitive study.
Participants: Fifty-eight uveitic glaucoma patients (58 eyes)
who had undergone trabeculectomy with MMC (group T, 31
eyes) or Ahmed valve implantation (group A, 27 eyes).
Methods: Rretrospectively reviewed the medical records.
Main outcome measures: Intraocular pressure reduction
rates, cumulative probabilities of surgical success, and postoperative complications.
Results: Intraocular pressure levels at postoperative 12
months were lower in group T (11.8 ± 5.1 mmHg) than in
group A (13.6 ± 6.4 mmHg, p = 0.46. Cumulative probabilities
of surgical success at postoperative 12 months were higher
in group T (75.0%) than in group A (64.2%, p = 0.38). No
significant differences were noted in the in two groups.
Conclusions: Trabeculectomy with MMC can be simillar
effective and preferable as a primary surgical option as
Ahmed valve implantation for uveitic glaucomatous eyes.
References:
1. Rachmiel R, et al. Ahmed glaucoma valve implantation in
uveitic glaucoma versus open-angle glaucoma patients. Can
J Ophthalmol 2008; 43: 462-467. 2. Papadaki TG, et al. Longterm results of Ahmed glaucoma valve implantation for uveitic
glaucoma. Am J Ophthalmol 2007; 144: 62-69. 3. Da Mata
A, et al. Management of uveitic glaucoma with Ahmed glaucoma valve implantation. Ophthalmology 1999; 106:
2168-2172. 4. Kafkala C, et al. Ahmed valve implantation for
uncontrolled pediatric uveitic glaucoma. J AAPOS 2005; 9:
336-340. 5. Sung VC, Barton K. Management of inflammatory
glaucomas. Curr Opin Ophthalmol 2004; 15: 136-140.
P484 HYSTOMORPHOLOGICAL STUDY OF PROLIFERATIVE REACTION AFTER MICRODRAINAGE DEVICE
INSERTION
G.D. Zhaboyedov, E.I. Kurilina, D.S. Churumov
National Medical University, KIEV, Ukraine
Objective: To analyze and describe morfological structure

of bleb formation after insertion of the microdrainage device
at the celullar level.
Design: Hystomorphological light microscopy investigation
on animal model after microdrainage surgery.
Controls: Laboratory animals – 20 rabbits (chinchilla), 20
eyes.
Methods: Hystologic features of capsules including cell distribution of activated proliferating cells were assessed by light
microscopy in 20 rabbits eyes obtained 6 months to 2 years
after insertion of microdrainage device.
Main outcome measure: By light microscopy analysed the
amount and maturity of connective fibroblastic tissue, wich
forms a filtering bleb around implanted device: cell distribution, layers, collagen fibres and blood vessels formation.
Results: All bleb capsules demonstrated two distinct layers.
The thin external layer was cellular with fairly numerous small
blood vessels coursing through normally staining, regularly
arranged collagen fibres. The thicker deeper layer was avascular relatively acellular and characterized by regularly
arranged swollen and fragmented collagen fibres. Cytological
changes characterized by metabolic activation or apoptosis
in external and internal layers.
Conclusion: The balance between activation and apoptosis
regulates the thickness and permeability of bleb capsules.
The bleb capsules around microdrainage device includes
continual inner surface degeneration and external surface
renewal.
References:
1. Molteno A. New implant for drainage in glaucoma: animal
trial. Br J Ophthalmol 1969; 53: 161-168. 2. Minckler D,
Shammas A, Wilcox M, Ogden T. Experimental studies of
aqueous filtration using the Molteno implant. Trans Am Ophthalmol Soc 1987; 85: 368-389. 3. White T. Clinico-histopathologic correlations after successfull glaucoma
pump-shunt. Ophthalmology 1988; 95: 1189-1194. 4. Picht
G. Grehn F. Classification of filtering blebs in trabeculectomy:
biomicroscopy and functionality. Curr Opin Ophthalmol l998;
9: 2-8. 5. Cantor LB, Mantravadi A, WuDunn D, et al. Morphologic classification of filtering blebs after glaucoma filtration surgery: the Indiana Bleb Appearance Grading Scale. J
Glaucoma 2003; 12: 266-271. 6. Labbe A, Dupas B, Hamard
P, Baudouin C. An evaluation of blebs after filtering surgery
with the in vivo confocal microscope [in French]. J Fr Ophtalmol 2004; 27: 1083-1089.
P485 THE HYPERTENSIVE PHASE AFTER INSERTION
OF THE AHMED GLAUCOMA VALVE
E.I. Kurilina, G.D. Zhaboyedov, D.S. Churumov
National Medical University, KIEV, Ukraine
Purpose: To investigate the postoperative hypertensive
phase in patients undergoing glaucoma drainage implant
surgery.
Design: A retrospective chart review of patients, who underwent placement of Ahmed glaucoma valve with a follow-up
of 3 months.
Participants: Thirty-two patients with refractory advanced
glaucoma (35 consequtive eyes).
Methods: Ophthalmologic examinations included slit-lamp
examination, applanation tonometry, corneal pachymetry,
tonography, gonioscopy and optic disc grading.
Main outcome measures: Evaluation of stability of IOP con-
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trol as an efficacy of Ahmed glaucoma valve in group of most
severe cases of secondary refractory glaucoma.
Results: A hypertension phase was observed in 10 eyes
(28,6%). It occurred after a mean 6-7 weeks with an average
of 24 ± 3,4 mmHg. Eyes with HP needed medications up to
6 month after surgery for improvement of IOP control.
Conclusion:The hypertensive phase occurs frequently after
implantation of Ahmed glaucoma valve. In severe cases of
refractory glaucoma there are still a number (approximately
1/3) of eyes with refractory hypertension, which have no significant improvement of IOP control and continue to require
the same number of glaucoma medications as they did during the hypertensive phase.
References:
1. A. Mondino B, Wilson M, Casey R. Clinical experience with
the Ahmed Glaucoma Valve eyes with prior or concurrent
penetrating surgery. Am J Ophthalmol 1997; 123: 54-61. 2.
Molteno A, Straughan J, Ancker E. Control of bleb fibrosis
after glaucoma surgery by anti-inflammatory agents. S Afr
Med 1976; 50: 881-885. 3. Molteno A. The use of draining
implants in resistant cases of glaucoma: late results of 110
operations. Trans Ophthalmol Soc NZ 1983; 35: 94-97. 4.
Sherwood M, Joseph N, Hitchings R. Surgery for refractory
glaucoma: results and complications with a modified Schocket
technique. Arch Ophthalmol 1987; 105: 562-569. 5. Lavin M,
Franks W, Wormald R, Hitchings R. Clinical risk factors for
failure in glaucoma tube surgery: a comparison of three tube
designs. Arch Ophtalmol 2002; 480-485.
P486 CREATION OF A DRUG-COATED GLAUCOMA
DRAINAGE DEVICE USING POLYMER TECHNOLOGY: IN
VITRO AND IN VIVO STUDIES
R. Ayyala, D. Blake
Tulane University, NEW ORLEANS, USA
Purpose: To create and test a slow-release antifibrotic drugcoated glaucoma drainage device, using in-vitro and in-vivo
experiments.
Methods: A slow-release mitomycin C (p(HEMA)-MMC)
device was developed using redox-polymerization techniques. A standardized preparation of this drug delivery
device was attached to the Ahmed Glaucoma Valve (AGV).
Semi-circular disks of P(HEMA)-MMC (5 mm x 6 mm) containing varying concentrations of MMC/g dry weight of the
gel were attached to the lower half of an AGV plate. Water
was pumped through the modified AGV at a rate comparable
to that of aqueous outflow and MMC release was measured.
Modified and unmodified AGV were implanted in a rabbit
model and drug release and fibrosis were assessed after 3
months.
Results: P(HEMA)-MMC was found to release MMC over a
1-2 week period in-vitro. Rabbit studies revealed that MMC
was released from the disks during the 3-month implantation.
Histological studies demonstrated a significant reduction of
inflammatory reaction and fibrosis in the resulting blebs.
Conclusions: We successfully created a slow release drugcoated GDD that decreased the degree of fibrosis and inflammation in the resulting bleb in a rabbit model.
Clinical Relevance: This device could reduce the failure rate
of GDDs.

12.8.3. Surgical treatment: Filtering surgery: Non-perforating
see also P445, P489
P487 SURGICAL OUTCOMES FOLLOWING REPEAT
NON-PENETRATING GLAUCOMA FILTRATION SURGERY AT A TERTIARY REFERRAL CENTRE
H. Abouzeid1, C. Schnyder1, D. Rivier1, E. Ravinet2, A. Mermoud2, F. Achache1, K. Barton3, E. Sharkawi1
1
Jules-Gonin Eye Hospital, LAUSANNE, Switzerland, 2Clinique de Montchoisi, LAUSANNE, Switzerland, 3Moorfields
Eye Hospital, LONDON, UK
Purpose: To determine the surgical outcomes of patients
undergoing repeat deep sclerectomy with collagen implant
(DSCI) at a tertiary referral centre.
Design: Retrospective study.
Participants: The medical records of 736 consecutive
patients who underwent DSCI in the glaucoma unit, JulesGonin Eye Hospital, were identified from a surgical database.
Methods: The case notes were reviewed and pre and post
operative data were recorded. Patients were divided into 3
groups: group A (control): underwent only one DSCI; group
B: underwent at least two DSCIs; group C: at least 3 DSCIs.
Data were collected for months 1, 3, 6, 9, 12, 18, 24, 30, 36
and end of follow-up.
Main outcome measures: Each of the groups were assessed
for: complete and qualified success; number of glaucoma
medications, IOP; time interval to: re-starting glaucoma
medication, re-operation, needling, antimetabolite injection,
goniopuncture, suture lysis, iris incarceration; complications,
and cause of failure.
Results: There was a reduction in the proportion of complete
and qualified success between groups A and B and between
B and C. Mean intervals to re-starting glaucoma medications,
re-operation, antimetabolite injection and goniopuncture all
decreased as the number of operations increased. Few minor
complications were observed in all 3 groups.
Conclusions: Despite the existence of bleb independent
outflow pathways in patients undergoing non-penetrating
filtration surgery, there are significantly reduced success
rates in eyes undergoing repeat deep sclerectomy. This has
important implications for the choice of subsequent operations in patients who have failed non-penetrating filtration
surgery.
References:
1. Kazakova D, Roters S, Schnyder CC, Achache F, JonescuCuypers C, Mermoud A, Krieglstein G. Ultrasound biomicroscopy images: long-term results after deep sclerectomy with
collagen implant. Graefes Arch Clin Exp Ophthalmol 2002;
240: 918-923.
P488 - withdrawn
P489 OUTCOMES OF DEEP SCLERECTOMY VS TRABECULECTOMY
D. Al-Nuaimi1, R. Radford2
1
Royal Preston Hospital, PRESTON, UK, 2Lancashire Teaching Hospitals NHS Foundation Trust, PRESTON, UK
Introduction: Deep sclerectomy is a non-penetrating filtering
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surgery that has been proven to be safe and effective in
lowering intra-ocular pressure (IOP) with fewer complications
than trabeculectomy – the ‘gold standard’ filtering operation.
Purpose: To compare the surgical outcome of patients
undergoing deep sclerectomy versus trabeculectomy.
Methods: Patients who underwent glaucoma filtering surgery
between February 2006 and February 2008 were identified
by theatre coding. A retrospective case note audit was thus
conducted on 21 patients, giving a total of 25 eyes. Intraocular pressure, visual fields and cup:disc ratio were noted
pre- and post-operatively.
Main outcome measure: The main outcome measure was
post-operative IOP, which was noted at 1 day, 1 week, 2
weeks, 1 month, 3 months, 6 months,12 months and 24
months. Other outcome measures included pre- and postoperative visual acuity, the number of glaucoma medications,
operative complications and number of post-operative procedures required.
Results: Both groups showed a 43% mean reduction in IOP
post-operatively, showing no significant difference. There
was also no significant difference in post-operative visual
acuity or number of glaucoma medications. Deep sclerectomy had a greater number of operative complications. Trabeculectomy patients required many more post-operative
procedures; 5 trabeculectomy patients underwent 1-6 procedures each, whereas 4 deep sclerectomy patients required
one further procedure.
Conclusions: Deep sclerectomy and trabeculectomy are
very comparable with regards to operative success. Deep
sclerectomy is technically more difficult. However, patients
undergoing trabeculectomy require more post-operative procedures to achieve long-term success.
References: 1. Lachar Y, Neverauskiene J, Jeanteur-Lunel
MN, et al. Nonpenetrating deep sclerectomy: a 6-year retrospective study. Eur J Ophthalmol 2004; 14: 26-36. 2. Chiselita D. Non-penetrating deep sclerectomy versus
trabeculectomy in primary open-angle glaucoma surgery. Eye
2001; 15: 197-201. 3. Shaarawy T, Mermoud A. Deep
sclerectomy in one eye vs deep sclerectomy with collagen
implant in the contralateral eye of the same patient: long-term
follow-up. Eye 2005; 19: 298-302. 4. Rockwood EJ, Parrish
RK 2nd, Heuer DK, et al. Glaucoma filtering surgery with
5-fluorouracil. Ophthalmology 1987; 94: 1071-1078. 5. Anand
N, Atherley C. Deep sclerectomy augmented with mitomicin
C. Eye 2005; 19: 442-450. 6. Wishart PK, Wishart MS,
Porooshani H. Viscocanalostomy and deep sclerectomy for
the surgical treatment of glaucoma: a long-term follow-up.
Acta ophthalmol Scand 2003; 81: 343-348.

manually. We investigated the feasibility and safety of utilizing CO2 laser for NPDS based on this laser’s unique physical
characteristics.
Methods: Pilot studies were preformed using the first prototype (OT-133) in animal models and human cadaver eyes
followed by a series of human studies in 23 patients (South
Africa, India and Israel). A modified and improved model
(OT-134) was then developed and studied in laboratory and
clinical studies (37 patients in Mexico, India and Russia).
Carbon Dioxide laser application ablates the dry scleral tissue. When aqueous percolates through the thinned scleral
wall the laser is absorbed by the fluid leaving an intact Trabeculo-Descemet’s membrane.
Results: Initial human studies (23 patients), demonstrated
the high safety profile of the treatment and its short term
efficacy; however photocoagulation occasionally resulted in
tissue scarring and filtration failure. The second model
(OT-134) and modified surgical technique (37 patients), were
associated with a high success rate of IOP reduction by
42.38% (from 24.62 mmHg to 14.19 mmHg, p < 0.001) at 6
months, whereas anti-glaucoma medications dropped from
2.5 to 0.3 (p < 0.001).
Main outcome measure: 1. Intra ocular pressure before and
after surgery. 2. Anti-glaucoma medication, before and after
surgery.
Conclusions: CO2 laser assisted non penetrating deep
sclerectomy is a highly effective and relatively simple surgical
procedure. Laboratory studies and clinical experience exhibit
a high safety profile and very promising mid-term clinical
results.
References:
1. Tan JC, Hitchings RA. Non-penetrating glaucoma surgery:
the state of play. Br J Ophthalmol 2001; 85: 234-237. 2. Vesti
E, Raitta C. A review of the outcome of trabeculectomy in
open-angle glaucoma. Ophthalmic Surg Lasers 1997; 28:
128-132. 3. Dahan E, Drusedau MUH. Nonpenetrating filtration surgery for glaucoma: Control by surgery only. J Cataract
Refract Surg 2004; 30: 1225-1231. 4. Efstratios Mendrinos
E, Mermoud A, Shaarawy T. Nonpenetrating Glaucoma Surgery. Surv Ophthalmol 2008; 53: 592-630. 5. Shaarawy T,
Mansouri K, Schnyder C, Ravinet E, Achache F, Mermoud
A. Long-term results of deep sclerectomy with collagen
implant. J Cataract Refract Surg 2004; 30: 1225-1231.

P490 CARBON DIOXIDE LASER IN NON-PENETRATING
GLAUCOMA SURGERY
M. Zalish1, Y. Ton2, G. Carrasco3, R. Thomas4, O. Geyer5,
M. Turati3, S. Naveen4, S. Anisimova6, N. Geffen2, E. Assia2
1
Kaplan Medical Center, REHOVOT, Israel, 2Meir Medical
Center, KFAR-SABA, Israel, 3Hospital Dr. Luis Sanchez
Bulnes, MEXICO CITY, Mexico, 4Siloam Eye Center, MADANAPELLE, India, 5Carmel Medical Center, HAIFA, Israel
6
Anisimova Institute, MOSCOW, Russian Federation

Purpose: To compare and evaluate outcomes and complications after non-penetrating Schlemm’s canaloplasty versus
conventional trabeculectomy as surgical treatment for
patients with open-angle glaucoma.
Methods: This study was a retrospective chart review comparing 30 patients who underwent conventional trabeculecomy with adjunctive intraoperative mitomycin-C versus 23
patients who underwent non-penetrating Schlemm’s canaloplasty for open-angle glaucoma in a non-randomized fashion.
Data with respect to demographics, ocular history, indication
for surgery, intraoperative and postoperative complications
were collected. Preoperative and postoperative visual acuity
(VA), intraocular pressure (IOP), and number of glaucoma

Purpose: Non-penetrating deep sclerectomy (NPDS) is an
effective glaucoma surgical procedure with low complication
rate; however it has a long learning curve when performed

P491 CANALOPLASTY VERSUS TRABECULECTOMY:
A HEAD-TO-HEAD COMPARISON
D.Y. Tam1, R.S. Ayyala2, I.K. Ahmed1
1
University of Toronto, MISSISSAUGA, Canada, 2University
of Tulane, NEW ORLEANS, USA
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medications were recorded at 6 months postoperatively.
Snellen visual acuities were converted to logMAR values for
statistical analysis.
Results: No statistically significant change was observed in
best corrected visual acuity preoperatively when compared
to 6 months postoperatively in either group. IOP in the trabeculectomy group improved from 25.7 mmHg to 10.5 mmHg
(p < 0.01) with the average number of topical glaucoma
medications decreasing from 2.7 preoperatively to 0.3 postoperatively (p < 0.01). In the Schlemm’s canaloplasty group,
IOP improved from 20.0 mmHg to 11.1 mmHg (p < 0.01) with
the average number of topical glaucoma medications
decreasing from 2.5 to 0.6 (p < 0.01). Statistical analysis
comparing trabeculectomy versus canaloplasty with regards
to visual acuity, IOP reduction, and medication usage reduction showed no significant difference between the two groups.
Postoperative complications from the trabeculectomy group
included bleb fibrosis requiring revision, bleb encapsulation,
hypotony, and suprachoroidal hemorrhage. Complications in
the canaloplasty group included localized Descemet’s detachment, hyphema, iris incarceration into the trabeculodescemet
window, conversion to penetrating subconjunctival bleb or
tube shunt.
Conclusions: Conventional trabeculectomy when compared
with non-penetrating Schlemm’s canaloplasty showed no
statistically significant difference with regards to visual acuity,
IOP reduction, and reduction in medication usage. Nonpenetrating canaloplasty may provide glaucoma patients with
an equally effective and possibly safer alternative to standard
trabeculectomy with its known extensive complication profile.
References:
1. Borisuth NS, Phillips B, Krupin T. The risk profile of glaucoma filtration surgery. Curr Opin Ophthalmol 1999; 10:
112-116. 2. Bindlish R, Condon GP, Schlosser JD, D’Antonio
J, Lauer KB, Lehrer R. Efficacy and safety of mitomycin-C in
primary trabeculectomy: five-year follow-up. Ophthalmology
2002; 109: 1336-1341. 3. Lewis RA, von Wolff K, Tetz M,
Korber N, Kearney JR, Shingleton B, Samuelson TW. Canaloplasty: circumferential viscodilation and tensioning of
Schlemm’s canal using a flexible microcatheter for the treatment of open-angle glaucoma in adults: interim clinical study
analysis. J Cataract Refract Surg 2007; 33: 1217-1226. 4.
Kupin TH, Juzych MS, Shin DH, Khatana AK, Olivier MM.
Adjunctive mitomycin C in primary trabeculectomy in phakic
eyes. Am J Ophthalmol 1995; 119: 30-39. 5. Johnstone M,
Grant, WM. Microsurgery of Schlemm’s canal and the human
aqueous outflow system. Am J Ophthalmol 1973; 76: 906917.

Main outcome measures: Intraocular pressure (IOP) and
requirement for topical antiglaucoma medication. The mean
age was 62.77 (10/80) and 74.35 (30/91) in visco and phacoviscocanalostomy, respectively. The mean preoperative
IOP was 26.21 mmHg (± 10.59) and 22.62 mmHg (± 7.62)
and average of 3.02 (± 0.85) and 2.55 (± 0.63) medication in
viscocanalostomy and phacoviscocanalostomy.
Results: The mean follow-up was 78 months ± 22.4 (SD)
(range 48 to 108 months). There was an statistically significant decrease in IOP, from 24.6 ± 9.1 mmHg preoperative to
14.8 ± 2.5 mmHg (P < .001). The overall mean number of
medications per eye decreased significantly from 2.8 ± 0.8
before surgery to 0.4 at the last follow-up (P < .001). Overall
complete success defined as an IOP ≤ 20 mmHg without
medications was achieved in 70% of eyes, with 43% of eyes
having an IOP of less than 16 mmHg. Better control and IOP
was obtained after phacoviscocanalostomy than after viscocanalostomy in these series of patients. Goniopuncture were
performed in 26% in VC, and 17% in Phacoviscocanalostomy. There was a rapid visual recovery and no relevant
complications in both techniques.
Conclusions: Better IOP control in phacoviscocanalostomy
was probably due because patients that underwent combined
surgery presented different type and severity of glaucoma,
and isolated phacoemulsification also helps to lower IOP.
Nevertheless both techniques were safe and effective for the
management of eyes with medically uncontrolled glaucoma
and in those co-existing cataract, providing a stable and sustained reduction in IOP with a minimum requirement for
topical medication. To obtain long term fup in large combined
procedures populations is difficult due to patient aging at the
time of the surgery.
References:
1. Mermoud A, Schnyder CC, Sickenberg M, Chiou AGI,
Hediguer SE, Faggioni R. Comparison of deep sclerectomy
with collagen implant and trabeculectomy in open-angle glaucoma. J Cataract Refract Surg 1999; 25: 323-331. 2. Stegmann R, Pienaar A, Miller D. Viscocanalostomy for open-angle
glaucoma in black African patients; J Cataract Refract Surg
1999; 25: 316-322. 3. Wishart MS, Shergill T, Porooshani H.
Viscocanalostomy and phacoviscocanalostomy: Long-term
results. J Cataract Refract Surg 2002; 28: 745-751. 4. Wishart
MS, Dagres E. Seven-year follow-up of combined cataract
extraction and viscocanalostomy. J Cataract Refract Surg
2006; 32: 2043-2049. 5. Kobayashi H, Kobayashi K. Randomized comparison of the Intraocular pressure-lowering
effect of phacoviscocanalostomy and phacotrabeculectomy.
Ophthalmology 2007; 114: 909-914.

P492 LONG-TERM FOLLOW-UP (9 YEARS) OF VISCOCANALOSTOMY AND PHACO-VISCOCANALOSTOMY
V. Zanutigh, M. Perrone, C. Saravia, G.B. Benozzi, M. Sanguinetti
Centro de Ojos Quilmes, BUENOS AIRES, Argentina

P493 NON-PENETRATING VERY DEEP SCLERECTOMY
WITH HYALURONIC ACID IMPLANT AND MITOMYCIN C
IN PATIENTS WITH GLAUCOMA - A THREE-YEAR FOLLOW-UP
R. Leszczynski, E. Mrukwa-Kominek, K. Ochalik, E. Mielniczuk, R. Kinasz
Department of Ophthalmology, Medical University of Silesia,
Poland, MIKOLÓW, Poland

Purpose: To investigate and compare long-term success of
viscocanalostomy and phacoviscocanalostomy.
Methods: A prospective and consecutive study evaluated
300 eyes; 144 viscocanalostomy and 156 phacoviscocanalostomy with IOL implatation, performed by the same
surgeons (VZ, DP). All patients underwent surgery between
october 1998 and December 2004. All patients were Caucasian or Hispanic.

Purpose: To compare the efficacy and complications of nonpenetrating very deep sclerectomy (NPVDS) with hyaluronic
acid implant (SKGEL) and Mitomycin C versus trabeculectomy (TB/Control) in high-surgical-risk patients.
Design: A single-centre, prospective, randomized, controlled
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study of high-surgical-risk patients with open-angle glaucoma.
Participants and controls: Sixty-two eyes of 62 patients
with medically uncontrolled glaucoma were randomized
either to NPVDS or to TB group. There were 30 male and 32
female patients, mean age was 63.29 ± 12.3 years. Patient
evaluation was performed before and at 7days of surgery,
and then at 1, 6, 12, 24, 36 months following the procedure.
Methods: NPVDS was similar to NPDS; however, excision
of sclera and exposure of the ciliary body were performed,
and only a narrow scleral flap was retained at a distance of
0.5 mm from Schlemm’s canal. In TB group standard Cairns’
trabeculectomy was used. Paracentesis of the cornea was
performed in all patients in both groups. Mitomycin C 0.2 mg/
ml was administered on and under the superficial flap.
Main outcome measures: Intraocular pressure, the number
of glaucoma medications a patient was taking, complications.
Results: Success rates at 36 months were 93.5% and 90.3%
in NPVDS and TB group, respectively. No statistically significant difference was found between intraocular pressure
in NPVD (14,74 ± 4,3 mmHg) and TB (15,61 ± 3,48 mmHg)
groups (p = 0,393). The number of glaucoma medications
decreased significantly in both groups (p < 0.001). Complications included three cases of hyphema, two of choroidal
detachment, two of filtering bleb fibrosis, and four of cataract
progression in NPVDS group, and five cases of hyphema,
three of choroidal detachment, three of filtering bleb fibrosis,
and seven of cataract progression in TB/Control group.
Conclusions: 1.NPVDS with SKGEL and MitomycinC is an
effective surgical option for high-surgical-risk patients with
open-angle glaucoma. 2. NPVDS is associated with a lower
risk of and fewer severe complications in comparison to
TB.
References:
1. Cairns JE. Trabeculectomy for chronic simple open-angle
glaucoma. Trans Ophthalmol Soc 1969; 89: 481-484. 2. Mermoud A, Schnyder C, Sickenberg M, Chiou A, Hediguer S,
Faggioni R. Comparison of deep sclerectomy with collagen
implant and trabeculectomy in open-angle glaucoma. J Cataract Refract Surg 1999; 2: 323-331. 3. Sourdille P, Santiago
PY. Non-perforating surgery of trabeculum with reticulated
hialuronic acid implant. J Fr Ophthalmol 1999; 22: 794-797.
4. Karlen ME, Sanchez E, Schnyder CC, Sickenberg M, Mermoud A. Deep sclerectomy with collagen implant: medium
term results. Br J Ophthalmol 1999; 83: 6-11. 5. Detry-Morel
M, Pourjavan S, Detry MB. Comparative safety profile
between ‘modern’ trabeculectomy and non-penetrationg
deep sclerectomy. Bull Soc Belge Ophtalmol 2006; 300:
43-54. 6. Leszczynski R, Gierek-Ciaciura S, ForminskaKapuscik M, Mrukwa-Kominek, E, Rokita-Wala I. Non-penetrating very deep sclerectomy with reticulated hyaluronic acid
implant in glaucoma treatment. Med Sci Monit 2008; 14:
CR86-89.
P494 MITOMYCIN C AUGMENTED DEEP SCLERECTOMY
IN EYES WITH PREVIOUS FAILED GLAUCOMA SURGERY
A.K. Gupta, N. Anand
Calderdale & Huddersfield NHS Trust, HUDDERSFIELD,
UK

Purpose: To study the efficacy and safety of Mitomycin C
augmented Deep Sclerectomy (DS-MMC) in eyes with previous failed glaucoma surgery.
Design: Retrospective study.
Participants: Two district general hospitals in UK.
Methods: Fifty-seven eyes of 57 consecutive patients with
previously failed glaucoma surgery who had DS-MMC
between August 2001 and January 2006 were identified from
a database of all glaucoma surgeries performed by a single
surgeon. MMC 0.2-0.4 mg/ml was applied intraoperatively
for 2-3 minutes. No MMC was applied in 1 eye, 7 eyes underwent combined phacoemulsification and deep sclerectomy,
and 2 eyes had intraoperative perforation.
Main outcome measure: Inrtaocular pressure < 18 mmHg.
Results: Mean follow-up was 34 ± 12 months (median 36).
Mean IOPs decreased from 24.7 ± 8 mmHg preoperatively
to 13.3 ± 4.87 at 1 year and 12.2 ± 4.0 at 3 years after surgery. The probability of a final IOP of 18 mmHg or less with
medications was 93% and 90% and without medications was
84% and 76% at 1 and 3 years respectively. Laser goniopunctures (LGP) was done in 40 eyes (70%). Needle revisions with concurrent antimetabolite injections were done in
10 eyes (18%). There were no serious complications except
hypotony following LGP in 1 eye.
Conclusions: Deep sclerectomy augmented with Mitomycin
C is an safe and effective procedure to lower IOP in eyes
with previous failed glaucoma surgery.
References:
1. Singh K, Mehta K, Shaikh NM, et al. Trabeculectomy with
intraoperative Mitomycin C versus 5-Fluorouracil. Prospective randomised clinical trial. Ophthalmology 2000; 107:
2305-2309. 2. Kozobolis VP, Christodoulakis EV, Tzanakis
N, et al. Primary deep sclerectomy versus primary deep
seclerectomy with the use of Mitomycin C in primary openangle glaucoma. J Glaucoma 2002; 11: 287-293. 3. Anand
N, Atherley C. Deep Sclerectomy augmented with Mitomycin
C. Eye 2005; 19: 442-450. 4. Shaarawy T, Mermoud A. Deep
Sclerectomy in one eye vs deep sclerectomy with collagen
implant in the contralateral eye of the same patient: long term
follow-up. Eye 2005; 19: 298-302. 5. Mermoud A, Karlen ME,
Sickenberg M, et al. Nd-YAG goniopunctureafter deep
sclerectomy with collagen implant. Ophthalmology Surg
Lasers 1999; 30: 120-125.
P495 SAFETY AND EFFICAY OF COMBINED DEEP
SCLERECTOMY AND PHACOEMULSIFICATION FOR
OPEN ANGLE GLAUCOMA IN INDIAN EYES
A. Gupta1, T. Garg2, R. Kapoor1
1
Dr. Gupta Memorial Eye Institute, INDORE, India, 2I-tech
Laser Institute and Centre for Microsurgery, RANCHI, India
Objective: To study the safety and efficacy of combined
deep sclerectomy and phacoemulsification for open-angle
glaucoma in Indian eyes.
Design: A retrospective non-comparative interventional
study of consecutive cases.
Participants: Forty-one consecutive patients who had a
combined phacoemulsification and deep sclerectomy for
open-angle glaucoma. All patients gave informed consent
and had a minimum regular follow-up period of one year.
Intervention: A combined superior approach deep sclerectomy with fornix based incision and a temporal approach
phacoemulsification was done.
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Main outcome measures: Preoperative and post operative
intraocular pressure (IOP), change in visual acuity, and intraoperative and postoperative complications were recorded.
Results: Preoperative mean IOP of 24.2 ( ± 8.3) mmHg and
the postoperative mean IOP at one year follow-up was 17.8
( ± 4.36) mm. The mean IOP reduction was 28.52% mmHg.
Snellen acuity improved by a mean value of 3.4 Snellen lines.
No significant intraoperative or complications were recorded.
Postoperatively there were no cases of persistent hypotony
(IOP less than 5 mmHg lasting more than one week) or reduction in vision.
Conclusions: Combined deep sclerectomy and pacoemulsification is safe and effective procedure for open-angle glaucoma in Indian eyes.
References:
1. Yuen NS. Early results of modified nonpenetrating deep
sclerectomy and phacoemulsification in the treatment of open
angle glaucoma and cataract. Eur J Ophthalmol 2009; 19:
72-79. 2. Jurowski P, Gos R. Effectiveness of the combined
surgical treatment for glaucoma and cataract. Klin Oczna
2005; 107: 212-216. 3. Funnell CL, Clowes M, Anand N.
Combined cataract and glaucoma surgery with mitomycin C:
phacoemulsification-trabeculectomy compared to phacoemulsification-deep sclerectomy. Br J Ophthalmol 2005;
89: 694-698. 4. Vass C, Menapace R. Surgical strategies in
patients with combined cataract and glaucoma. Curr Opin
Ophthalmol 2004; 15: 61-66. 5. Moreno-Lopez M, PerezAlvarez MJ. Short- and medium-term intraocular pressure
lowering effects of combined phacoemulsification and nonpenetrating deep sclerectomy without scleral implant or antifibrotics. Arch Soc Esp Oftalmol 2006; 81: 93-100.
P496 COMPARISON OF SURGICAL OUTCOMES:
CANALOPLASTY VERSUS TRABECULECTOMY AT 12
MONTH FOLLOW- UP
R. Ayyala, C. Okogbaa, A. Chaudry
Tulane University, NEW ORLEANS, USA
Purpose: To compare surgical outcomes of patients following canaloplasty and trabeculectomy at 12-month followup.
Methods: Twenty-five eyes in 22 patients who underwent
canaloplasty and 39 eyes in 34 patients who underwent trabeculectomy with 12 months postoperative follow- up were
included in the study. All surgeries were performed by a
single surgeon (RSA). Outcomes measured included, intraocular pressure (IOP), visual acuity, postoperative medications,
and complication rates.
Results: There were no differences in baseline demographics between the two study groups except for an imbalance in
the race distribution. Whites and African Americans had comparable baseline IOP (p = 0.39), visual acuity (p = 0.58) and
number of medications (p = 0.59). IOP was higher in the
canaloplasty group at 1 week and 1 month (p < 0.001), however the groups were not significantly different at 12 months
(p = 0.12). Medications at 6 and 12 months were similar
although a slightly higher distribution at 12 months in the
canaloplasty group was observed. Overall failure rates were
8% in canaloplasty and 13% in trabeculectomy. Postoperative visual acuity recovery was significantly faster in the
canaloplasty group (p < 0.01).
Conclusions: Canaloplasty is a promising new technology

with comparable results to the gold standard trabeculectomy.
P497 EFFICIENCY OF NON-PENETRATING DEEP
SCLERECTOMY WITH T-FLUX IMPLANT WITH OR WITHOUT CONCOMITANT PHACOEMULSIFICATION
E. Milla, C. Larena, E. Bitrian
Hospital Clinic, BARCELONA, Spain
Purpose: The intraocular pressure (IOP) lowering effects of
non-penetrating deep sclerectomy (NPDS) with T-Flux scleral
implant were evaluated.
Design: Prospective interventional case series.
Participants: Patients visited at our hospital glaucoma
unit.
Methods: Fourty-one patients with medically uncontrollable
glaucoma underwent NPDS with T-Flux implant associated
or not with phacoemulsification (combined procedure group).
In some cases antimetabolites (either mitomycin-C or 5-fluouracil) were used. Follow up examinations were performed
at 24 hours, 1 week, 1 month, 3, 6, 9 and 12 months after the
intervention.
Main Outcome Measure: Prior to surgery, IOP was 29.9 ±
8.1 mmHg and 12 months after surgery it was 15.3 ± 2.4
mmHg .
Results: The number of antiglaucomatous meds used prior
to surgery was 2.6 ± 1.4 and 12 months after surgery 0.3 ±
0.5 mmHg. NPDS combined with cataract surgery was performed in 47.5% of cases. Antimetabolites were used in
82.5% of cases. Goniopunctures after 12 months were 35%
and suture lysis 12.50%. Subconjunctival injection of 5-fluouracil or corticosteroids was performed in 17% of cases.
After surgery 5 patients (12.5%) needed medical therapy, 2
of whom had uveitic glaucoma and 3 primary open-angle
glaucoma. Complications were mild hyphema, Seidel, hypotony, choroidal detachment and tenon cyst, all of them satisfactorily resolved.
Conclusions: The short- and mid-term IOP lowering effects
in NPDS with T-Flux were quite satisfying but postoperative
manoeuvres such as laser goniopunctures/suture lysis or
subconjunctival injections were frequently required. No significant important complications were observed. There was
no difference in NPDS whether or not combined with phacoemulsification.
References:
1. Roy S, Mermoud A.Complications of deep nonpenetrating
sclerectomy. J Fr Ophtalmol 2006; 29: 1180-1197. 2. Wiermann A, Zeitz O, et al. A comparison between absorbable
and non-resorbable scleral implants in deep sclerectomy
(T-Flux and SK-Gel). Ophthalmologe 2007; 104: 409-414. 3.
Jungkim S, Gibran SK, Khan K, et al. Eur J Ophthalmol 2006;
16: 416-421. 4. Auer C, Mermoud A, Herbort CP. Deep
sclerectomy for the management of uncontrolled uveitic glaucoma: preliminary data. Klin Monatsbl Augenheilkd 2004;
221: 339-342. 5. Ravinet E, Bovey E, Mermoud A. T-Flux
implant versus Healon GV in deep sclerectomy. J Glaucoma
2004; 13: 46-50.
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12.8.4. Surgical treatment: Filtering surgery: Using laser
P498 BLEB NEEDLING REVISION WITH THE USE OF
SODIUM HYALURONATE 2.3%: 1-YEAR OUTCOMES
F. Shafi, P. Agrawal, V. Sung
Birmingham and Midland Eye Centre, BIRMINGHAM, UK
Objective: Bleb needling revision (BNR) with the use of antimetabolites is an accepted technique in modulating bleb
function and architecture following trabeculectomy. Sodium
hyaluronate 2.3% (HGV) may augment bleb formation
through its mechanical and antifibrotic properties. We report
on the safety and efficacy of 5-fluorouracil (5-FU) augmented
BNR in combination with HGV in a large case series.
Design: Retrospective consecutive case series.
Participants: Sixty-two eyes of 55 patients undergoing first
BNR augmented with subconjunctival 5-FU and HGV. The
procedure was performed by a single surgeon at a single
institution from June 2004 to June 2007. Outcomes were
assessed over a 12-month period. Thirty-three eyes had
clinically advanced glaucoma (53.2%).
Methods: BNR was performed using a 30-gauge needle
which was passed temporally into the bleb. Multiple puncturing motions were made through the encapsulated bleb to
restore aqueous drainage. Approximately 0.4 ml of HGV was
injected between the bleb and the superficial conjunctiva.
Subconjunctival injection of 5-FU (10 mg in 0.4 ml) was
administered into the substance of the HGV.
Main outcome measure: The main outcome measure was
defined as (A) a complete success if the intraocular pressure
(IOP) was reduced by 7 20% and to & 21 mmHg without
any antiglaucoma medication and (B) a qualified success if
the IOP was reduced by > 20% and to & 21 mmHg with or
without antiglaucoma medication. Patients requiring additional needling or surgery, or with IOP > 21 mmHg or IOP
reduction < 20%, were considered to have failed.
Results: Mean preoperative IOP was 22.6 ± 7.88 mmHg,
which was reduced to13.5 ± 5.64 mmHg at the last follow up.
Mean follow-up was 10.2 ± 3.68 months and the mean time
from index filtration surgery to primary BNR was 43.1 months
(range 15 days-24 years). Complete success rates were
62.1%, 32.3%, 30%, 21.8% and 20.8% at 1 week, 1 month,
3 months, 6 months and 1 year respectively. Results for
definition B were not significantly different. Bleb morphology
was rated from 1 (flat bleb) to 4 (diffuse and raised bleb). The
mean bleb morphology at last follow up was 3.1 2.0 vs preoperative bleb morphology of 2.5 1.1 (P < 0.01).Transient
complications occurred in 15 eyes, 3 of which required surgical intervention.
Conclusions: This is the first study describing the safe and
effective use of subconjunctival HGV in 5-FU augmented
BNR. It has been shown to enhance bleb survival rates in the
short to medium term and is associated with a more diffuse
bleb morphology at final follow up. Longer term results show
that additional intervention is often necessary, as in our case
series which encompassed a high proportion of advanced
glaucoma patients. Comparison studies are needed to investigate the benefits of this procedure versus 5-FU augmented
needling alone.
References:
1. Broadway DC, Bloom PA, Bunce C, et al. Needle revision

of failing and failed trabeculectomy blebs with adjunctive
5-fluorouracil. Ophthalmology 2004; 111: 665-673. 2. Rotchford AP, King AJW. Needling revision of trabeculectomies:
bleb morphology and long-term survival. Ophthalmology
2008; 115: 1148-1153. 3. Costa VP, Correa MM, Kara-Jose
N. Needling versus medical treatment in encapsulated blebs:
a randomised, prospective study. Ophthalmology 1997; 104:
1215-1220. 4. Lopes JF, Moster MR, Wilson RP, et al. Subconjunctival sodium hyaluronate 2.3% in trabeculectomy: a
prospective randomised clinical trial. Ophthalmology 2006;
113: 756-760. 5. Alpar JJ. Sodium hyaluronate (Healon) in
glaucoma filtering procedures. Ophthalmic Surgery 1986; 17:
724-730.

12.8.5. Surgical treatment: Filtering surgery: Other
see also P217
P499 COMPARISON OF BIODEGRADABLE COLLAGEN
IMPLANT IN PATIENTS UNDERGOING PHACO-TRABECULECTOMY
J. Ogle, B.A. Lim
Tan Tock Seng Hospital, SINGAPORE, Singapore
Objective: To assess the safety and efficacy of the biodegradable collagen implant in patients undergoing combined
phacoemulsification, intraocular lens implantation and trabeculectomy.
Design: A retrospective study was conducted using the
clinical records of patients who had undergone combined
phaco-trabeculectomy using the biodegradable collagen
implant. Each of these patients was then matched with a
patient who had undergone combined phaco-trabeculectomy
with mitomycin C (MMC) as recorded in an existing database.
The patients were matched for age group, gender, ethnic
group, diagnosis, pre-operative intraocular pressures (IOP),
and the number of medications required to control the IOP
pre-operatively.
Methods: Similar surgical approaches were adopted for both
groups as the surgeries were performed by a single surgeon.
The only difference occurred just after the scleral flap was
raised. For the implant group, the collagen implant was then
placed on top of the scleral flap, whereas for the MMC-trabeculectomy group, MMC at a concentration of 04 mg/ml was
applied for 3-4 minutes before being flushed away. Postoperative management was similar for both groups with prescription of topical steroids for 3-4 months, topical antibiotics
for 1 month and laser suturelysis routinely being carried out
at 3-6 weeks post-op as deemed necessary by the surgeon.
Main outcome measure: Data collected for both groups
included the IOPs at 3, 6 and 12 months post-operatively,
and also the number of medications required at 3, 6 and 12
months post-operatively. The mean IOP at each time point
was compared using the Mann-Whitney U test. Statistical
significance was set at p < 0.05.
Results: A total of 19 patients underwent surgery with the
biodegradable collagen implant and were matched with 19
patients who had undergone MMC-augmented phaco-trabeculectomy. At each time point, the mean IOP in the collagen
implant group was statistically significantly higher than in the
MMC group. At one year, complete success (intraocular pressure below 22 mmHg without any medications) was achieved
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in all of the MMC group patients. In the biodegradable collagen implant group, 18 of 19 patients (94.75%) achieved
complete success, and 1 patient (5.25%) achieved qualified
success (intraocular pressure below 22 mmHg with medications). The difference between the two groups was not statistically significant.
Conclusions: Use of the biodegradable collagen implant for
phaco-trabeculectomy is safe and effective although the IOP
lowering effect is less than for MMC-augmented phaco-trabeculectomy. Although our numbers were too small to compare the complication rates, the implant could conceivably
be associated with fewer complications than MMC as it does
not compromise conjunctival defense or immunity, unlike
MMC.
References:
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Clin Exp Ophthalmol 2008; 246: 709-717. 2. Chen HS, Ritch
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Ophthalmol Vis Sci 2006; 47: 5310-5314. 3. Tham CCY, Lai
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patients with glaucoma. Ophthalmic Surg, Lasers & Imaging
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endophthalmitis following glaucoma filtering surgery. Ophthalmology 1985; 92: 959-963. 5. Stamper R. Bilateral chronic
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of Glaucoma 2001; 10: 325-328.
P500 ExPRESS DEVICE IN EYES ALREADY TREATED
WITH FAILED PENETRATING SURGERY FOR PRIMARY
CHRONIC GLAUCOMA
L. Scorolli1, S.Z. Scalinci1, G.C. Corradetti1, A.M. Meduri2
1
S. Orsola-Malpighi Hospital, BOLOGNA, Italy, 2University
Clinic Gaetano Martino, MESSINA, Italy
Aim: To evaluate the efficacy of ExPRESS device (Optonol)
for the treatment of PCG in patients already treated unsuccessfully with other penetrating surgical techniques.
Methods: In a series of 50 eyes, we implanted ExPRESS
devices in 15 phakic patients’ eyes (A) and 35 aphakic or
pseudophakic patients’ eyes (B). The average age was 58
aa. ± 8 SD in both groups.
Results: Preoperative IOP, evaluated one day before the
surgery was 24 ± 3 mmHg in group A, 22 ± 2 mmHg in group
B; a day after postop the IOP was 16 ± 2 mmHg in group A
and 12 ± 4 mmHg in group B; 5 days postop the IOP was 10
± 4 mmHg in group A and 8 ± 2 mmHg in group B; 10 days
postop the IOP was 6 ± 5 mmHg in group A and 5 ± 3mmHg
in group B; 30 days postop the IOP was 11 ± 3 mmHg in
group A and 9 ± 2 mmHg in group B; 60 days postop the IOP
was12 ± 2 mmHg in group A and 9 ± 4 mmHg in group B;150
days postop the IOP was 13 ± 2 mmHg in group A and 12 ±
2 mmHg in group B. Choroid’s detachment, infections, conjunctival erosions and blebs have never been observed.
Conclusions: The ExPRESS implants effectively reduced
the IOP in both groups where the other procedures failed and
it is safe. We discussed about the drop down of IOP in all
eyes during the follow-up without complications.
References:
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Hasiripi H. Retrieval of a mispositioned Ex-PRESS glaucoma
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removal. J Glaucoma 2007; 16: 704-706. 6. Coupin A, Li Q,
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a scleral flap in open-angle glaucoma surgery: a retrospective
study. J Fr Ophtalmol 2007; 30: 18-23. (In French.) 7. Maris
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with Ex-PRESS miniature glaucoma device implanted under
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P501 THE FILTERING, CLEAR- CORNEA DIATHERMAL
KERATOSTOMY
J.R. Thygesen1, S.V. Kessing1, O.I. Nissen1, P.I. Flesner2,
N.W. Otland3, P.I. Riise4
1
University Hospital Rigshospitalet, COPENHAGEN OE,
Denmark, 2Roskilde Hospital, ROSKILDE, Denmark
3
Odense University Hospital, ODENSE, Denmark, 4Hillerod
Hospital, HILLEROD, Denmark
Purpose: To investigate if the micro-penetrating, clear-cornea procedure, the Intrastromal Diathermal Keratostomy
(IDK) has the potential to be an alternative to traditional filtering procedures judged from the initial IDK results of four Danish Eye departments.
Design: After an IDK course, four glaucoma surgeons performed consecutive IDK procedures. The patients were followed for at least 10 months. A copy of each patient file was
sent to a central registration centre for analysis.
Participants: A total of 54 eyes (48 patients) were studied.
Advanced glaucoma (cup/disc ratio = 0.8) was present in
63% of the cases.
Intervention: Preoperative, subconjunctival injection of individual Mitomycin-C doses were recommended according to
a scheme on risk-of-failure. One week later a micro-penetrating, clear cornea procedure, the Intrastromal Diathermal
Keratostomy (IDK) was peformed.
Main outcome measures: New IOP success criteria (IOP ≤
15 mmHg and = 30% IOP decrease) were employed for the
advanced glaucomas and traditional (IOP = 18 mmHg and
30% decrease) for moderate glaucomas (cup/disc ratio =
0.7).
Results: The preoperative mean IOP was 29 mmHg. After
10 months the success rate was 76% in the advanced group
without medication in 71% of the cases and 80% in the moderate group without medication in 60%. The mean IOP for
the successful eyes was 10 ± 2.5 mmHg and 13 ± 2.5 mmHg,
respectively. The results of the most experienced surgeon
(33 operations) compared with less experienced (& 11 operations per surgeon) showed the same total success rate and
number of risk-of-failure factors per eye, but significantly
more postoperative IOP lowering procedures for the less
experienced and more postoperative temporary com-plications, especially for one of the less experienced surgeons.
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The ‘knife time’ for the most experienced surgeon averaged
15 minutes (range: 10 to 20 min). The success rate after IDK
re-vision with internal needling through the original corneoscleral tunnel incision was 69%. No intraoperative complications were registered and no serious postoperative except
from 1 case of visual impairment after hypotension maculopathy.
Conclusion: The short-term results of the minimal invasive
MMC IDK, carried out by surgeons with different levels of
experince, are promising. IDK seems to be easier and quicker
than traditional filtering procedures and revision with internal
needling is easy and efficient. Thus the MMC IDK may be a
valid alternative and may also be recommended after failed
trabeculectomy, replacing shunting. Randomized, controlled
studies are indicated.
References:
1. Kessing SV, Boberg-Ans J, Heegaard S. Intrastromal holmium laser keratostomy. Long-term results. Ophthalmic Surg
Lasers 2000; 31: 13-23. 2. Jones E, Clarke J, Khaw PT.
Recent advances in trabeculectomy technique. Curr Opin
Ophthalmol 2005; 16: 107-113. (Review.) 3. Stalmans I, Gillis A, Lafaut A-S, et al. Safe trabeculectomy: long term outcome. Br J Ophthalmol 2006; 90: 44-47. 4. Kessing SV,
Flesner P, Koch Jensen P. Determinants of bleb morphology
in minimally invasive, clear-cornea micropenetrating glaucoma surgery with mitomycin C. J Glaucoma 2006; 15: 84-90.
5. Kessing SV, Heegaard S, Nissen OI. A new micropenetrating, clearcornea glaucoma procedure: intrastromal diathermal keratostomy. J Glaucoma 2006; 15: 437-445. 6. Gale J,
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trabeculectomies. Br J Ophthalmol 2008; 92; 1232-1235. 7.
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12.8.10. Surgical treatment: Filtering surgery: Woundhealing antifibrosis
see also P119, P407, P444, P483, P494, P506
P502 PURIFIED TRIAMCINOLONE ACETATE AS ANTIFIBROTIC ADJUNCT IN GLAUCOMA FILTERING SURGERY
B.F.Th. Hogewind, T. Theelen
University Medical Centre St Radboud, NIJMEGEN, Netherlands
Purpose: To evaluate the differences in failure rate between
intraoperative Triamcinolone (TAC) versus Mitomycin C
(MMC) in filtering surgery.
Design: Retrospective study observational case series.
Methods: Guarded trabeculectomies were performed either
with TAC or with MMC. Intraoperative and postoperative
complications related to filtering surgery were recorded.
Results: We included 28 eyes consecutively undergoing
primary TE with TAC and compared them with 39 eyes consecutively undergoing primary TE with MMC. The follow-up
period was 24.3 months on average (range 22-31 months).
We performed a retrabeculectomy and cyclodiode lasertreatment in the eyes of 2 different MMC treated patients (7.7%)
versus 0 resurgery procedures in the TAC treated eyes (p =
0.08). At the end of the follow-up period 14.3% TAC treated

eyes and 15.4% MMC treated eyes had an intraocular pressure of more than 18 mmHg (p = 0.91). The TAC treatment
resulted in 0% hypotony cases compared to 2.6% hypotony
cases after MMC treatment because of overfiltration of the
blebs (p = 0.32).
Conclusion: TAC as a antifibrotic agent in the trabeculectomy procedure does not increase the failure rate compared
to MMC.
References:
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C for glaucoma surgery. Cochrane Database Syst Rev 2005;
4: CD002897. 2. Jermak CM, Dellacroce JT, Heffez J, Peyman GA. Triamcinolone acetonide in ocular therapeutics.
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Effect of steroids and nonsteroidal antiinflammatory agents
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Dexamethasone, D-penicillamine, and glaucoma filter surgery in rabbits. Invest Ophthalmol Vis Sci 1986; 27:
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Arch Ophthalmol 1995; 113: 867-869. 6. Jonas JB. Intraocular availability of triamcinolone acetonide after intravitreal
injection. Am J Ophthalmol 2004; 137: 560-562. 7. Giangiacomo J, Dueker DK, Adelstein E. The effect of preoperative
subconjunctival triamcinolone administration on glaucoma
filtration. I. Trabeculectomy following subconjunctival triamcinolone. Arch Ophthalmol 1986; 104: 838-841. 8. Tham CC,
Li FC, Leung DY, Kwong YY, Yick DW, Chi CC, Lam DS.
Intrableb triamcinolone acetonide injection after bleb-forming
filtration surgery (trabeculectomy, phacotrabeculectomy, and
trabeculectomy revision by needling): a pilot study. Eye 2006;
20: 1484-1486.
P503 THE EFFECT OF INTRACAMERAL AND SUBCONJUNCTIVAL INJECTIONS OF BEVACIZUMAB IN TRABECULECTOMY WITH ANTIMETABOLITE
C. Kee, M. Kim, S. Park, M. Lee
Samsung Medical Center, SEOUL, South-Korea
Objective: To evaluate the additive effect of intracameral
and subconjunctival injections of bevacizumab in trabeculectomy with 5-fluorouracil (5-FU) or mitomycin C (MMC).
Design: Prospective and retrospective, comparative, interventional study.
Participants: Patients with chronic open-angle glaucoma
(COAG), chronic angle-closure glaucoma (CACG), or secondary glaucoma were included in the study.
Methods: Trabeculectomy was performed in 12 eyes with
5-FU and bevacizumab (group 1), 24 eyes with 5-FU only
(group 2), 10 eyes with MMC and bevacizumab (group 3),
and 20 eyes with MMC only (group 4). Bevacizumab was
administered as intracameral (1.25 mg/0.05 mL) and subconjunctival (1.25 mg/0.05 mL) injections at the end of surgery.
Main outcome measure: Postoperative intraocular pressure
(IOP), antiglaucoma medications, bleb needling, complications, and success rates were compared between groups 1
and 2 and between groups 3 and 4, at 6, 12, and 18 months
postoperatively.
Results: The proportion of eyes with COAG, CACG, or secondary glaucoma was the same between groups 1 and 2,
and between groups 3 and 4 (P = 1.0). There was no significant difference in IOP (mean standard deviation; 14.1 ±
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3.6 vs 14.6 ± 2.1 mmHg), mean number of antiglaucoma
medications (0.41 ± 0.79 vs 0.25 ± 0.53), bleb needling (0.50
± 0.79 vs 0.33 ± 0.65), complete success rate (75.0% vs
79.2%), or qualified success rate (83.3% vs 95.8%) between
groups 1 and 2 at 12 months postoperatively (P > 0.5). There
was also no significant difference in the above outcome
parameters (IOP of 13.5 ± 5.2 vs 13.1 ± 6.6 mmHg; 0.40 ±
0.97 vs 0.65 ± 1.14 antiglaucoma medications; 0.40 ± 0.52
vs 0.30 ± 0.57 postoperative bleb needling; complete success
rate of 80.0% vs 75.0%: qualified success rate of 90.0% vs
90.0%) between groups 3 and 4 at 12 months postoperatively
(P > 0.5). Comparative analyses at 6 and 18 months postoperatively also showed comparable statistical significance
between groups 1 and 2 and between groups 3 and 4 (P >
0.5). Early conjunctival leakage was the most common postoperative complication, and it occurred in 15 to 33% of eyes
in each group. No visible tissue damage to the conjunctiva
or the cornea was noted after bevacizumab administration in
any of the eyes.
Conclusions: This study suggests that intracameral and
subconjunctival injections of bevacizumab may have no significant additive effect when used in conjunction with 5-FU
or MMC in trabeculectomy.
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initial trabeculectomy. A prospective, randomized, multicenter
study. Ophthalmology 1994; 10: 1024-1029. 4. Jonas JB,
Spandau UH, Schlichtenbrede F. Intravitreal Bevacizumab
for Filtering Surgery Ophthalmic Res 2007; 39: 121-122. 5.
Grewal DS, Jain R, Kumar H, Grewal SP. Evaluation of subconjunctival bevacizumab as an adjunct to trabeculectomy.
Ophthalmology 2008; 115: 2141-2145.
P504 NEEDLE REVISION OF FAILED BLEB WITH BEVACIZUMAB IN PEDIATRIC GLAUCOMA
A. Carrasco
Alfredo Perrupato, MENDOZA, Argentina
Purpose: To report an 11-year-old girl with a failing bleb after
trabeculectomy that received bleb revision with bevacizumab
and to discuss the role of this novel antiangiogenic treatment.
Design: Case report.
Participant: An 11-year-old girl presented 3 weeks following
trabeculectomy with amniotic membrane (AM) with increasing
intraocular pressure (IOP), reduction of the bleb height and
a vascularized bleb. Visual acuity was 20/30 and IOP 24
mmHg. Treatment options, including needle bleb revision
with fluorouracil (5-FU) or bevacizumab, were discussed with
both parents. The off-label use of both medications and the
potential risks and benefits of the treatment were fully explaining to the parents and an informed consent form was
signed.
Intervention: After installation of a single drop of gatifloxacin,
bleb revision was performed with a 30-gauge needle and 1.25
mg (0.05 mL of 25 mg/mL) of the sterile, undiluted, commer-

cially available bevacizumab was injected into the bleb at the
end of the needling procedure. Topical gatifloxacin was prescribed q.i.d. for 3 days.
Main outcome measures: IOP and bleb appearance (area,
height and vascularity).
Results: The following day, the patient reported no ocular
discomfort. IOP decreased from 24 to 10 mmHg. Bleb area,
diffuseness and height increased considerably. Regression
of of bleb vascularization was observed 3 days after the procedure. No systemic or ocular complications were observed
after the injection. At 3 months follow up, the IOP was 12
mmHg and the bleb remained functional with diffuse appearance and normal vascularization.
Conclusion: Needle bleb revision with bevacizumab has
demonstrated to be safe an effective to treat a failing bleb in
a girl with childhood glaucoma. It may be a valid tool to modulate the wound healing response following trabeculectomy.
More patients are needed to validate our findings.
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Subconjunctival bevacizumab for corneal neovascularization.
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P505 BEVACIZUMAB-ASSISTED TRABECULECTOMY
FOR NEOVASCULAR GLAUCOMA: ONE-YEAR RESULTS
A. Miki1, Y. Oshima1, K. Matsushita1, M. Kamei1, Y. Otori2
1
Osaka University Medical School, SUITA, OSAKA, Japan,
2
Osaka National Hospital, OSAKA, Japan
Objective: To evaluate results of intravitreal bevacizumab
(IVB)-assisted trabeculectomy for medically uncontrollable
neovascular glaucoma (NVG).
Design: Retrospective, consecutive, non-comparative, interventional case series.
Participants: Fifteen patients (16 eyes) with medically
uncontrollable NVG.
Methods: Patients underwent adjunctive IVB injections followed by trabeculectomy and were followed for 7 1 year.
Main outcome measures: Kaplan-Meier survival analysis,
with failure defined as IOP 7 22 mmHg on at least 2 consecutive follow-up, additional glaucoma surgery to control
IOP, or loss of light perception (LP). IOP, visual acuity, anterior segment neovascularization and surgical complications

296

book_Abstracts.indb 296

12-6-2009 16:18:28

at 1, 3, 6 months, 1 year and last follow-up visit. Patients
were divided into two subgroups: NVG with an open angle
(group O-NVG), and NVG with angle closure (group C-NVG)
for outcomes analysis.
Results: Mean IOP at base line vs IOP at final examination
was 41 ± 15 and 14 ± 5 mmHg, respectively (p < 0.001).
Surgical success rate at the 1-, 3-, 6-months and 1-year interval was 88%, 81%, 69% and 69%, respectively. The 1-year
success rate for patients in the O-NVG group was 83% compared with a 50% success rate for patients in C-NVG group.
Five eyes (31%) achieved visual improvement 7 0.2 logarithm of the minimum angle of resolution units and no eye
lost light perception. Intraoperative bleeding occurred in 2
eyes (13%) and postoperative bleeding occurred in 4 eyes
(25%) but was self-limited.
Conclusions: IVB-assisted trabeculectomy appears to be
effective to stabilize IOP with visual recovery in patients with
intractable NVG. However, the overall success rate at the
long term follow-up was similar to that of conventional trabeculectomy
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P506 COMPARING SUBCONJUNCTIVAL INJECTION
VERSUS SUBSCLERAL MITOMYCIN C APPLICATION
DURING DEEP SCLERECTOMY IN GLAUCOMA PATIENTS
C. Schnyder1, D. Rivier1, P.F. Kaeser1, S. Roy1, E. Ravinet2,
A. Mermoud2, H. Abouzeid1, E. Sharkawi1
1
Jules-Gonin Eye Hospital, LAUSANNE, Switzerland, 2Clinique Montchoisi, LAUSANNE, Switzerland
Purpose: To compare the efficacy and the safety of subconjunctival injection versus subscleral application of a 0.02%
solution of Mitomycin C (MMC) during deep sclerectomy (DS)
in glaucoma patients.
Design: Prospective, randomized, unmasked study
Participants: Fifty-two eyes of 52 patients with primary and
secondary glaucoma undergoing DS in the glaucoma unit,
Jules Gonin Eye Hospital .
Methods: Inclusion criteria: Medically uncontrolled glaucoma, over 180 degrees of open angles including the superior quadrant on gonioscopy, prior consent obtained for DS.
Exclusion criteria: History of adverse reactions to MMC, monocular patients and neovascular glaucoma. Study consent
was obtained and patients were randomized to DS and subconjunctival MMC injection (Group I, n = 26) or to DS and
subscleral MMC application (Group II). For each group: best
corrected visual acuity (BCVA), intraocular pressure (IOP),
number and type of medications were recorded preoperatively and postoperatively at days 1 and 7 and at 1, 3, 6, 12,
18 and 24 months. All complications and additional interventions were recorded.
Main outcome measures: Complete success was defined
as IOP less than 18 mmHg without glaucoma medication and
qualified success rate with glaucoma medication. Failure was

defined as IOP over 18 mmHg, or the need for further surgery
or cyclophotocoagulation.
Results: Postoperative IOP and number of medications
decreased significantly in groups I and II. The BCVA remained
unchanged. Twenty eyes (38%) had a history of previous
filtration surgery. There were no differences between the
groups in the type and number of complications and number
of additional postoperative MMC injections required. At 24
months, 43 patients completed the study, 2 patients were lost
to follow up and 7 patients required further glaucoma filtration
surgery or cyclophotocoagulation. Based on Kaplan-Meier
survival curves, complete and qualified success rates were
48% and 68% for group I and 51% and 76% for group II,
respectively (p = 0.8)
Conclusions: No significant differences were observed in
surgical success or complication rates between subconjunctival injection and subscleral application of Mitomycin C during deep sclerectomy.
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1. Bissig A, Rivier D, Zaninetti M, Shaarawy T, Mermoud A,
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P507 CARE-FREE WAY OF USING MITOMYCIN IN GLAUCOMA SURGERY
B.G. Tan
Holy Cross Hospital, WARREN, MICHIGAN, USA
The current ‘soak and irrigate’-method of applying mitomycin
C in glaucoma filtering surgery is rather crude and messy,
with guesswork. There are so many variables involved.
Nobody knows how much of the drug is actually given to the
eye. How widespread the drug diffused to adjacent tissue.
And serious complications associated with its use. To overcome the above shortcomings, the present article describe
the use of a simple applicator which delivers a known quantity (microgram) of drug, to a highly targeted area of the eye.
And there is no need for saline irrigation of treated area following application. In small series of 14 consecutive cases
of filtering procedures, using the mitomycin applicator, with
two years of follow up. None of the commonly observed complications occurred.
P508 TNF ALPHA AND IL-10 IN AQUEOUS HUMOR PREDICT GLAUCOMA SUGERY OUTCOME
B. Cvenkel1, A.M. Kopitar2, A. Ihan2
1
Eye Hospital, University Medical Centre Ljubljana, LJUBLJANA, Slovenia, 2Institute of Microbiology, Medical Faculty
Ljubljana, LJUBLJANA, Slovenia
Purpose: To investigate the influence of inflammatory molecules in the aqueous humor and the parameters of ocular
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surface inflammation on the outcome of trabeculectomy in
glaucoma patients.
Design: Case prospective study.
Participants: Thirty glaucoma patients with uncontrolled
glaucoma on medical therapy who needed filtering surgery.
Methods: The inflammatory molecules interleukin 1 (IL-1 )
IL-8, IL-1b, IL-6, IL-10, tumour necrosis factor (TNF ) and
IL-12 were determined from aqueous humor specimens by
flow cytometry. The imprints of ocular surface from the upper
bulbar conjunctiva were collected one, two and three months
after surgery and analyzed for expression of inflammatory
markers by flow cytometry.
Main outcome measures: Cytokines from aqueous humor
and HLA-DR and CD 80 from impression cytology specimens. The success of trabeculectomy was defined as intraocular pressure less than 21 mmHg without antiglaucoma
medication at 3, 6 and 12 months after surgery.
Results: Eyes with trabeculectomy failure at 3, 6 and 12
months showed significantly higher TNF levels and lower
IL-10 levels than eyes with successful surgery. Higher percentage of HLA positive epithelial cells 1 months after trabeculectomy was associated with early surgery failure.
However the percentage and the mean fluorescence of
inflammatory molecules on epithelial cells and CD80 positive
cells at 3 months were not associated with the trabeculectomy outcome.
Conclusions: Higher levels of TNF and diminished expression of IL-10 in aqueous humor may contribute to the development of infammatory milleu and reduce the success of
glaucoma surgery.
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S, et al. Growth factors and cytokines in wound healing.
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P509 TRABECULECTOMY WITH MITOMYCIN C AND
AMNIOTIC MEMBRANE TRANSPLANTATION IN TREATMENT OF REFRACTORY GLAUCOMA
K. Suzuki, T. Sagara, K. Tokuhisa, Y. Ishida, T. Nishida
Yamaguchi University Graduate School of Medicine, UBECITY, Japan
Purpose: To evaluate the outcome of trabeculectomy with
mitomycin C (MMC) and amniotic membrane transplantation
(AMT) for treatment of refractory glaucoma.
Design and Participants: Medical records for 13 eyes of 11
patients who underwent trabeculectomy with MMC and AMT
between March 2002 and December 2006 at Yamaguchi
University Hospital were reviewed retrospectively.
Methods: In the surgery, a limbus-based conjunctival flap
was constructed, and amniotic membrane with the epithelial
side down was sutured to the sclera at the corneoscleral

limbus to cover the scleral flap of trabeculectomy. Outcome
measures included intraocular pressure (IOP) and complications. Success rate was assessed by Kaplan-Meier analysis.
Success was defined as achievement of an IOP of < 22
mmHg with or without antiglaucoma medication.
Results: The median number of prior surgeries including
glaucoma filtration surgery was five (range, 2-9). The median
follow-up time was 27 months (range, 18-54). IOP decreased
from 30.2 ± 8.8 mmHg preoperatively to 13.3 ± 4.2 mmHg at
12 months without failure. Success rate was 92.3% at 18
months, 76.9% at 24 months, and 67.3% at 27 months. Early
postoperative bleb leakage occurred in nine eyes and lateonset bleb leakage in one eye, but such leakage did not
persist. Blebs became diffuse in 12 eyes and ischemic in one
eye. Bleb infection did not occur.
Conclusions: Trabeculectomy with MMC and AMT was
effective for reducing IOP in refractory glaucoma. However,
the IOP-lowering effect decreased substantially after 24
months. Failure of the treatment necessitated repeat or further surgery.
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results of amniotic membrane transplantation-assisted bleb
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P510 SLIT-LAMP NEEDLING REVISION IN LATE FAILED
OR ENCAPSULATED FILTERING BLEBS WITH ADJUNCTIVE MITOMYCIN-C
H. Amini1, A. Esmaeili2
1
Farabi Eye Hospital,Tehran University of Medical Sciences,
TEHRAN, Iran, 2Farabi Eye hospital, Tehran university of
medical sciences, TEHRAN, Iran
Purpose: To assess the efficacy and safety of bleb needling
in patients with late encapsulated or failed filtetring blebs.
Design: Retrospective noncomparative interventional case
series.
Participants: Thirty-two eyes from 32 patients with encapsulated bleb (13 eyes) or failed bleb (19 eyes) 2-60 months
after failed filtering surgery (mean 23.1 months) included in
the study.
Method: Slit lamp needling bleb revision was performed
under topical anesthesia using 27 G needle. The needle was
entered into the anterior chamber when the bleb was failed,
then 0.1 mL of MMC (0.2 mg/mL) injected subconjunctivally
in the opposite side. Complete success was defind as reduction of IOP equal or lower than 21 mmHg without any antiglaucoma medications and qualified success was defined as
reduction of IOP equal or lower than 21 mmHg with antiglaucoma medicatins.
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Main outcome measures: Pre- and post-operative visual
acuity, IOP, number of antiglaucoma medication, and complications were evaluated for a mean follow-up 19 months
(1-61 months).
Results: Mean IOP was 25.2 ± 4.8 mmHg before surgery
and 19.2 ± 4.8 mmHg in the last follow-up postoperatively.
Complete success was 12.9%, qualified success was 51.61%.
The mean number of bleb needlings was 1.3. The mean antiglaucoma medications was reduced from 3.1 ± .3 preoperatively to 2.2 ± 1.3 postoperatively.
Conclusions: It appears that slit-lamp needle revision in
office is a safe, simple, not expensive and effective method
for treating encapsulated bleb or failed filtering blebs, and
may be a substitute for major reoperations even years after
a filtering surgery with previously functional bleb.
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P511 TRABECULECTOMY USING BIODEGRADABLE
COLLAGEN MATRIX IMPLANT IN CHRONIC PRIMARY
GLAUCOMA PATIENTS : BLEB ANALYSIS WITH ANTERIOR SEGMENT OPTICAL COHERENCE TOMOGRAPHY
W.A. Sumantri
University of Indonesia, JAKARTA PUSAT, Indonesia
Purpose: To analyse bleb of trabeculectomy using biodegradable collagen matrix implant in chronic primary glaucoma
patients with anterior segment optical coherence tomography.
Methods: A prospective interventional preliminary study was
conducted at the Glaucoma unit, Departement of Ophthalmology, Dr Cipto Mangunkusumo General Hospital (CMGH). The
study took place from January 2008 until December 2008.
Trabeculectomy was done for uncontrolled chronic primary
glaucoma patients using biodegradable collagen matrix
implant. Intraocular pressure was measured as well as the
Moorfields Bleb grading system were done on day 7, 14, 28
and 56 postoperatively. Bleb analysis using anterior segment
optical coherence tomography (AS-OCT) were done on day
28 and 56 postoperatively. The heigh bleb, area of subconjunctiva cavity were calculated using computer program.
Results: Ten chronic primary glaucoma patients were follow
up for two months: there were 8 female patients and the

mean age was 59,3 (SD 6) years old. In two months, IOP of
less than 21 mmHg was 80% of eyes with the mean of IOP
was 15.8 mmHg. Majority of successful bleb showed high
subconjungtiva cavity with micro-hiporeflective spaces in the
bleb wall with the mean of subconjungtiva cavity was 1.09
on day 28 and 0.93 on day 56. The bleb height obtained by
fotography were not full agreement with height obtained by
AS-OCT
Conclusions: Trabeculectomy using biodegradable collagen
matrix implant showed a tendency to maintained a good IOP
with the presence of characteristics functioning bleb for up
two months
References:
1. Leung Ck, Yi ck DW, Kwong YY, Li FC, Mohamed et al.
Analysis of bleb morphology after trabeculectomy with
Visante anterior segment optical coherence tomography. Br
J Ophthalmology 2007; 91: 340-344. 2. Khaw PT, Chang L,
Wong TTL, Mead A, Daniels JT, Codeiro MF . modulation of
wound healing after glaucoma surgery. Curr Opin Ophthalmol
2001; 12: 143-148. 3. Hu CY, Matsuo H, Tomita G, Suzuki
Y, Ariai M, Shirato S, et al. Clinical characteristics and leakage of functioning bleb after trabeculectomy using mitomicyn
C in primary glaucoma patients. Ophthalmology 2003; 110:
345-352. 4. Moorfields Blebs Grading System. Available at:
hhtp: //www.blebs.net. 5. Yannas IV, Lee E, Orgill DP,
Skrabut EM, Murphy GF. Synthesis of organs: In vitro or in
vivo? Proc Natl Acad Sci USA 2000; 97: 9354-9356.
P512 COMPARISON OF BLEB OUTCOME BETWEEN
BEVACIZUMAB AND MITOMYCIN C IN OPEN ANGLE
GLAUCOMA- PROSPECTIVE CLINICAL OBSERVATION
STUDY
S.T. Srimat
Tirumala Eye Clinic, BHUBANESWAR, India
Exuberant scarring is a major cause of failure of trabeculectomy surgeries. The purpose of this presentation is to study
the bleb characteristics between use of Inj. Bevacizumab
(off-label use of Avastin) and Inj. Mitomycin C. This prospective study uses off-label Inj. Avastin sub conjuntivally intraoperatively during a routine trabeculectomy procedure in one
eye and using Inj. Mitomycin C (prescribed method of application for 2 minutes) in the other eye of the same patient in
3 such cases. Subsequent outcome characteristics were
documented by photographs from day 1, day 7, day 21, 6
weeks, and 3 months. Outcome measures and results with
conclusions would be discussed.
P513 INTRACAMERAL BEVACIZUMAB IN GLAUCOMA
FILTERING SURGERY
S. Pandav, S. Kaushik, P. Ichpujani, M. Chaudhary, A.
Gupta
Postgraduate Institute of Medical Education & Research,
CHANDIGARH, India
Objective: To study the role of Intracameral Bevacizumab
as an adjuvant in glaucoma filtering surgery.
Design: Prospective interventional study.
Participants: Glaucoma patients who needed filtering surgery.
Methods: Fifteen eyes underwent a standard trabeculectomy
procedure, except that Bevacizumab 1.25 mg/0.05 ml was
injected into the anterior chamber at the end of surgery. Post-
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operatively patients were followed-up with visual acuity (VA),
intraocular pressure (IOP), anterior segment reaction and
bleb morphology, using Indiana Bleb Grading system, for at
least 6 months.
Main outcome measres: IOP and bleb morphology.
Results: Pre-operative VA was < 6/36 in all patients with
mean IOP of 40.6 mmHg (range 26 to 60mmHg). No complications attributable to Bevacuzimab were noted in the post
operative period. VA was unchanged in 9 patients, improved
by one step in 4 patients, and deteriorated in 2 patients. Mean
IOP was consistantly low at one month (12 mmHg, range
(10-26), 3 months (16 mmHg, range (10-40)) and 6 months
(14 mmHg, range(10-27)) post-operatively. At 6 months 11
(73.3%) patients had IOP & 21 mmHg without drugs and had
diffuse blebs with healty conjuctiva. Four patients needed
additional medicines to control IOP. Three patients developed Tenon’s cyst at trabeculectomy site.
Conclusion: Intracameral Bevacuzimab has the potential to
be used as an adjuvant in trabeculectomy to retard wound
healing and hence improve filtraion.
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MMC-P group (43 vs 32 months). Bleb avascularity, transconjunctival oozing (TCO) and bleb leaks were observed in 105
(58%), 99 (64%) and 23 (15%) of eyes of the MMC-A group
and 33 (27%), 23 (19%) and 0(0%) of eyes respectively, of
the MMC-P group and these differences were statistically
significant. Logistic regression analyses suggested that the
MMC application technique (odds ratio (OR) 0.23, p < 0.00)
and to a lesser extent, the type of surgery (trabeculectomy
or deep sclerectomy, OR 0.54, p = 0.04) had a statistically
significant effect on the bleb avascularity.
Conclusions: Diffuse and posterior application of MMC with
protection of the edge of the conjunctival flap appears to
decrease the frequency of bleb avascularity, TCO and
delayed leaks two years after glaucoma operation.
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P514 CONJUNCTIVAL FLAP EDGE PROTECTION AND
POSTERIOR MITOMYCIN C APPLICATION IN GLAUCOMA OPERATION: EFFECTS ON BLEB MORPHOLOGY
A.K. Gupta, N. Anand
Calderdale & Huddersfield NHS Trust, HUDDERSFIELD,
UK

Purpose: To describe the successful use of amniotic membrane graft for the repair of leaking cystic blebs following
MMC trabeculectomy.
Methods: In this retrospective study, 20 eyes of 20 patients
with leaky cystic blebs and hypotony following trabeculectomy with mitomycin C were treated with amniotic membrane
graft over the leaking area with or without conjunctival
advancement with out excision of the cystic bleb. Success
was defined as IOP between 6-20 mmHg with or with out
additional medications, no re-leaking, no re-operations, postop vision not less than 2 lines because of the surgery and no
infection.
Results: Ninety-five percent (19/20) achieved non-leaking
bleb with IOP controlled without surgical intervention. All
patients had IOP > 7 mmHg one day after surgery and the
average IOP was 12 mmHg ± 3 at last follow-up. Patients
recovered baseline vision with in 3 weeks. To control IOP at
the end of 24 ± 4 months 18.75% required at least 1 med,
and none of the patients had any infections or loss of
vision.
Conclusions: Amniotic membrane draping with conjunctival
advancement technique successfully maintains bleb function
with excellent IOP control with decreased risk of hypotony
and rapid visual recovery.

Objective: To assess the effect on bleb avascularity, oozing
and leaks, of the change in Mitomycin C (MMC) application
technique during glaucoma operation from anterior to posterior and diffuse subconjunctival application.
Design: Retrospective study.
Participants: Two district general hospitals in UK.
Methods: Cross-sectional analyses of theMMC augmented
operations with established filtration blebs with at least two
years follow-up. Data on bleb parameters was confirmed in
all cases by one observer (NA). Technique for MMC application was changed from anterior subconjunctival application
on the scleral flap area to a diffuse, posterior application with
edge protection by a clamp of the fornix based conjunctival
flap.
Main outcome measure: Bleb avascularity.
Results: Two hundred seventy-eight eyes of 226 patients
were included, 154 eyes in the anterior application (MMC-A)
and 124 eyes in the posterior application (MMC-P) groups.
The MMC-A had significantly longer follow-ups than the

P515 AMNIOTIC MEMBRANE DRAPING TECHNIQUE FOR
LEAKY CYSTIC BLEBS
R. Ayyala, R. Goldhart
Tulane University, NEW ORLEANS, USA
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12.8.11. Surgical treatment: Filtering surgery: Complications, endophthalmitis
see also P448, P517
P516 SLIDING CONJUNCTIVAL FLAP WITH ADJUNCTIVE
FIBRIN GLUE FOR SURGICAL REVISION OF DYSFUNCTIONAL FILTRATION BLEBS
G.A. Lee1, D.J. Holcombe2
1
Royal Brisbane Hospital, BRISBANE, Australia, 2City Eye
Centre, BRISBANE, Australia
Objective: The introduction of anti-metabolite regimens to
glaucoma filtration surgery has improved post-operative outcomes for intraocular pressure control, however it has also
increased the frequency of bleb complications. Post-antimetabolite blebs may become progressively thin and predisposed to overfiltration and blebitis, resulting in serious vision
threatening hypotony and endophthalmitis. Closure of bleb
leaks generally requires surgical revision. A surgical technique is described (including video) for the repair of dysfunctional trabeculectomy blebs whilst maintaining intraocular
pressure control.
Design: Retrospective, noncomparative, consecutive case
series.
Participants: Nine eyes from nine patients (6 male, 3 female)
with surgical trabeculectomy bleb complications.
Intervention: Surgical repair utilizing a conjunctival flap to
cover the preserved underlying bleb and subconjunctival
injection of fibrin glue.
Main outcome measures: Repeat bleb failure, requirement
for further bleb revision, pre- and post-operative intraocular
pressure (IOP), number of IOP lowering medications.
Results: All eyes had symptom resolution post-operatively.
There were no bleb leaks or hypotonous eyes after an average follow-up of 16 months (range: 6- 31 months). Two
patients required 5FU needling to maintain IOP control.
Intraocular pressure decreased from a mean 13.6 ± 2.0
mmHg preoperatively to 11.4 ± 1.0 mmHg post-operatively.
The mean number of medications increased from 0.4 to 1.1
post-bleb repair.
Conclusions: Conjunctival flap advancement with bleb preservation and adjunctive fibrin glue is a useful technique for
the management of bleb complications with maintenance of
IOP control.
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P517 ROLE OF UBM IN PREDICTING THE OUTCOME OF
NEEDLE REVISION OF FAILED TRABECULECTOMY
BLEBS
S. Kaushik, A. Tiwari, S. Pandav, P. Ichhpujani, A. Gupta
Advanced Eye Centre, Postgraduate Institute of Medical Education and Research, CHANDIGARH, India
Purpose: To evaluate the role of Ultrasound Biomicroscopy
(UBM) in predicting the outcome of needle revision of failed
trabeculectomy blebs.
Design: Prospective interventional study.
Participants: Adult patients with a failed filtering bleb (diagnosed on the basis of morphological features of encapsulation or scarring) and unsatisfactory IOP control were enrolled
for this study. The study adhered to the Declaration of Helsinki and was approved by the Institute Ethical Committee.
Informed consent was obtained from all recruited patients.
Methods: All patients underwent comprehensive ophthalmic
examination. The bleb was assessed clinically and by ultrasound biomicroscopy using the UBM Model 840, Paradigm
Medical Industries Inc. To assess patency of the subscleral
space, the route of aqueous flow under the scleral flap was
looked for and the blebs classified further as scleral route
patent (SRP) or scleral route occluded (SRO). The bleb was
needled in the operation theatre using standard technique,
under a peribulbar block. At the end of the procedure, subconjunctival 5-FU was injected away from the bleb area.
Fisher exact test was used to determine any difference in
outcome based upon the presence of fluid under the scleral
flap before and after needling. Student’s paired t test was
used to analyze the intraocular pressure (IOP) change following needling. Kaplan-Meier survival analysis was used to
determine the duration of effect of the procedure.
Main outcome measures: Post-needling bleb appearance,
IOP control, and requirement for antiglaucoma drugs.
Results: Sixteen eyes of 15 patients were included in the
study. Eleven eyes had SRP and 5 eyes had SRO on UBM.
Of the 11 eyes with SRP on UBM, 8 eyes had successful
outcome. Of the 5 eyes with SRO on UBM, only 2 eyes were
successful. Success of needling procedure was more common in the group with scleral route patent on UBM, though
this was not found to be statistically significant (Fisher’s exact
test = 0.299). Post-needling reduction in IOP and reduction
in requirement of antiglaucoma drugs was significant in the
SRP (p = 0.002) group but not in SRO (p = 1.00) group. On
comparing survival plots for eyes with SRP and SRO, in the
SRP group more number of patients survived for longer duration.
Conclusions: Subtenon needling appears sufficient and
effective in re-establishing filtration in failed blebs with scleral
route patent on UBM. In blebs with scleral route occluded on
UBM, the decision may tilt towards a full bleb revision rather
than a needling alone. If needling is planned it may be worthwhile to consider needling under the scleral flap rather than
just in the sub-tenons space.
References:
1. Shingleton BJ, et al. Management of encapsulated filteration bleb. Ophthalmology 1990; 97: 63-68. 2. Avitabile T, Uva
MG, Russo V, et al. Evaluation of the filtering bleb using
ultrasound biomicroscopy. Klin Monatsbl Augenheilkd 1998;
212: 101-105. 3. Ewing RH, Stamper RL. Needle revision
with or without 5FU for treatment of failed filtering bleb. Am
J Opthalmol 1990; 110: 254-259. 4. Shin DH, Juzych MS,

301

book_Abstracts.indb 301

12-6-2009 16:18:30

Khatana AK, Swendris RP, Parrow KA. Needling revision of
failed filtering bleb with adjunctive 5-FU. Ophthalmic Surg
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P518 THE LONG-TERM EFFECT OF EXCISION OF AVASCULAR BLEB AND ADVANCEMENT OF ADJACENT CONJUNCTIVA FOR TREATMENT OF HYPOTONY
S. Hyung1, K. Lee1, J. Moon2, K.R. Choi3, J.H. Lee4, K.W.
Lee5, N. Baek2
1
Chungbuk National University Hospital, CHUNGBUK, SouthKorea, 2The Catholic University of Korea, SEOUL, SouthKorea, 3Ewha Womans University Mokdong Hospital, SEOUL,
South-Korea, 4Sanggye Paik Hospital, Inje University,
SEOUL, South-Korea, 5Cheil Eye Hospital, DAEGU, SouthKorea
Purpose: To evaluate the long-term effect of excision of
avascular bleb and advancement of adjacent conjunctiva
(EBAC) for treatment of hypotony after trabeculectomy with
mitomycin C (MMC).
Design: Non-comparative interventional cohort study.
Participants: Seventeen eyes (15 patients) received EBAC
for correction of hypotony between September 1996 and
June 2008.
Methods: All patients followed-up at least 6 months after
EBAC, whose medical records were reviewed retrospectively.
Main outcome measure: Intraocular pressure (IOP) and
postoperative complications.
Results: Hypotony (IOP < 6 mmHg) of 8 eyes (47.1%, 7
patients) was caused by bleb perforation, and 2 eyes (2
patients) of them had trauma history. Hypotony was appeared
at 33.9 ± 30.8 months after trabeculectomy with MMC, and
EBAC was performed at 48.2 ± 35.3 months after trabeculectomy. The mean follow-up time was 38.3 ± 29.8 months.
Qualified success rate of EBAC was 100% at 51 months after
EBAC, and complete success rates of EBAC were 76.5%,
70.6% at 6, 51 months, respectively by Kaplan-Meier analysis. The post-EBAC complications were blepharoptosis in 4
eyes (23.5%), and bleb perforation in one eye (5.9%). This
blepharoptosis was disappeared within one month after
EBAC in 2 patients. But in the others, mild blepharoptosis
was remained at postoperative 17 months and 22 months
respectively.
Conclusion: EBAC was an effective method for treatment
of hypotony after trabeculectomy with MMC, and postoperative blepharoptosis was a major complication.
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P519 THE ENCYSTED BLEB. WHAT CAN WE LEARN
FROM THE HYPERTENSIVE PHASE?
J. Freedman
Suny Brooklyn, NEW YORK, USA
Bleb formation in a glaucoma implant has three phases. The
hypotensive phase, the hypertensive phase, and the stable
phase. The hypertensive phase is caused by an inflammatory
reaction over the pate. This reaction is due to three factors:
The pro-inflammatory substances in the aqueous; the pressure within the bleb wall; and the overlying tissue reaction.
Controlling these factors will allow for a less intense hypertensive phase, resulting in better long-term bleb function. The
initial aqueous contains pro-inflammatory substances, due
to increased pressure within the the eye. This aqueous must
be prevented from reaching the plate surface until the intraocular pressure has been normalised for three to four weeks.
This is achieved by using a non-valved implant and stenting
and tying off the implant tube, until pressure has been normalized. The intraocular pressure during this time is controlled by venting the tube with slits.The pressure within the
bleb can be controlled by medical means as well as by removing aqueous at regular intervals from the bleb, until pressure
is normalized. Anticipation of a severe tissue reaction can be
controlled with the use of systemic antifibrosis medication
beginning prior to opening the tube. Clinical evidence has
shown that a less intensive hypertensive phase results in
better bleb function in the long term.
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P520 THE USE OF FIBRIN ADHESIVE FOR REPAIR OF
ENCIRCLING BLEB FORMATION WITH HYPOTONY FOLLOWING TRABECULECTOMY
J. Choi, J.R. Lee, Y.-D. Kim, J.Y. Choi
HanGil Eye Hospital, INCHEON, South-Korea
Purpose: To present the clinical features and management
outcome of fibrin adhesive-assisted bleb revision in eyes with
encircling bleb formation following trabeculectomy.
Design: Interventional case series.
Participants: Two eyes of two patients (1 with steroidinduced glaucoma and 1 with chronic angle-closure glaucoma) which had trabeculectomy followed by encircling bleb
formation with hypotony and choroidal effusion persisting
more than 1 month.
Intervention: The conjunctiva and Tenon’s capsule was
incised at superior temporal and superior nasal side. Tenon’s
capsule on the superior margin was fixed onto the sclera with
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9-0 nylon interrupt sutures. The fibrin glue was applied
between the sclera and the overlying conjunctiva on the temporal and nasal side, where the encircling bleb was present,
to get firm adhesion.
Main outcome measure: Slitlamp findings and intraocular
pressure (IOP).
Results: Hypotony and choroidal effusion resolved within a
few weeks after the revision. IOP was stable, and there was
no recurrence of encircling bleb formation for the 6 months’
follow-up period. No complication was noted in both cases.
Conclusions: Fibrin glue-assisted bleb revision is an effective and safe procedure for the repair of the encircling bleb
formation with hypotony following trabeculectomy.
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P521 LONG-TERM OUTCOME OF NEEDLING REVISION
WITH PRE-OPERATIVE MITOMYCIN-C INJECTION FOR
FAILED FILTERING BLEBS
Y.Y. Chen
Kaohsiung Veterans General Hospital, KAOHSIUNG, Taiwan
Purpose: To evaluate the long-term effect of needling revision with pre-operative subconjunctival injection of Mitomycin-C for the failed filtering blebs.
Design: Retrospective, consecutive, noncomparative interventional case series.
Participants: Sixty-seven patients (83 eyes) undergoing bleb
revisions by a single surgeon at a single institution from October 2001 to December 2006.
Methods: Retrospective chart review of 83 eyes in 67
patients with failed filtering blebs was performed. MitomycinC (0.13 ml; 0.04 mg/ml) was injected subconjunctivally at
least 4 hours before needling revision. A 30-gauge needle
was used to perforate the area of subconjunctival fibrosis and
re-establish flow.
Main outcome measures: Intraocular pressure, visual acuity, complications, number of glaucoma medications used at
the final visit.
Results: Overall, 145 needling procedures (mean, 1.7 revisions per eye; SD, 1.0; range, 1.0-6.0 ) were performed on
83 eyes (mean follow-up, 38.6 months; SD, 26.8 months;
range, 3-95.0 months ). Forty-three eyes (52%) were needled
once, 40 eyes (48%) underwent more than two needling procedures. Intraocular pressure decreased from 24.2 mmHg
(SD, 8.8 mmHg; range, 11-50 mmHg) before surgery to 16.2
mmHg (SD, 8.0 mmHg; range, 2-53 mmHg) at last follow-up
(P < 0.05). Antiglaucoma medications decreased form 2.5
(SD, 1.3) to 1.6 (SD, 1.7) (P < 0.05). Total success was 80%
(66/83), including complete success in 31 eyes (37%) and
qualified success in 35 eyes (42%). Complications of 145
procedures included suprachoroidal hemorrhage (1), transient hypotony (16), hyphema (3) and bleb leaking (1).

Conclusion: After long-term outcome evaluation, needling
revision with preoperative subconjunctival Mitomycin-C injection is an effective method to control intraocular pressure in
dealing with failed filtering blebs.
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12.9. Surgical treatment: Trabeculotomy,
goniotomy
see also P279, P303
P522 MICRO-ELECTROABLATION, A NEW METHOD FOR
TRABECULOTOMY AB INTERNO
D.S. Minckler1, L. Dustin2, S. Mosaed1, B.A. Francis2
1
University of California Irvine, IRVINE, USA, 2University of
Southern California, LOS ANGELES, USA
Purpose: To describe a new surgical technique for openangle glaucomas (micro-electro trabeculotomy ab interno)
and outcomes summaries on over 1500 surgeries with followup out to five years in cases from Mexico, Canada, and the
US 2003-2008.
Design: Retrospective non-comparative interventional case
series.
Participants: One thousand six hundred ninety-two patients
with COAG or combined cataract and COAG.
Intervention: Microsurgical electroablation of meshwork and
inner wall of Schlemm’s canal.
Methods: Micro-surgical electroablation of an arc of angle
tissues with simultaneous infusion (18.5 gauge sleeve) and
aspiration (25 gauge) of tissue debris under gonioscopic control via one or two 1.7 mm clear corneal incisions. The
device’s ceramic coated footplate, inserted into Schlemm’s
canal, functions to feed target tissues into the ablation gap
during rotation within the canal while protecting adjacent tissues from mechanical and thermal injury. Phacoemsulsification can follow through an expanded incision.
Main outcome measures: Mean preoperative and postoperative IOPs; adjunctive medications, complications, and
sub-group analyses including Kaplan-Meier curves on COAG,
pseudoexfoliation, pigmentary, uveitic, and with/without prior
laser or filtering surgery.
Results: Kaplan-Meier analyses (failure = IOP > 21 and not
reduced by 20% below baseline on two consecutive visits
beyond 3 months or repeat surgery) indicate success has
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remained approximately 75% at two-years (N = 79) for glaucoma-only and approximately 93% for combined glaucomaphaco cases at one-year (N = 82). Ten patients from the
original Mexican cohort (N = 37) have achieved five-year
follow-up with a mean IOP of 16.4 mm ± 2.3 mmHg, down
from a mean preoperative IOP of 28.2 ± 4.4 mmHg. Three
out of five congenital glaucomas have benefited. Among
adults, uveitis-related (N = 25) glaucomas demonstrated the
largest mean decrease in IOP (+ 50%) at six months (n = 11).
Vision-threatening complications remain minimal and this
technique does not appear to accelerate cataract. Adjunctive
medications decreased across all sub-groups. Only a weak
correlation has so far been demonstrated between IOP outcome and the ablation arc with postoperative photography
(Sit and Khaja ARVO 2008 P# O102). Surgeon-estimated
ablation arcs (< or > 90°) have not demonstrated a statistically significant correlation between IOP outcome and
degrees treated.
Conclusions: Trabeculotomy ab interno via micro-electroablation achieves normalization of IOPs with decrease in
adjunctive medications in COAG in spite of prior failed filters
or laser trabeculoplasty. Complications remain far less frequent and serious than after trabeculectomy. Survival curves
in all subgroups have remained flat beyond 18 months out to
five years.
References:
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P523 COMPARATIVE EVALUATION OF TRABECULOTOMY-TRABECULECTOMY WITH MITOMYCIN C VERSUS
TRABECULECTOMY WITH MITOMYCIN C FOR PRIMARY
CONGENITAL GLAUCOMA
M. Dhawan, T. Dada, B.P.K. Reddy, R. Sihota, S. Khokhar,
V. Gupta, A. Panda
All India Institute of Medical Sciences New Delhi, NEW
DELHI, India
Purpose: To compare the outcomes of combined Trabeculotomy-Trabeculectomy with Mitomycin C Versus Trabeculectomy with Mitomycin C alone in the treatment of primary
congenital glaucoma.
Design: Prospective comparative case series.
Participants: Thirty-two eyes of eighteen patients with primary congenital glaucoma in the age group of two months to
two years.
Intervention: Combined Trabeculotomy-Trabeculectomy

with Mitomycin C was performed in sixteen eyes (group 1)
and Trabeculectomy with Mitomycin C in sixteen eyes (group
2) with a follow up of six months.
Main outcome measures: Pre- and postoperative intraocular pressures (IOP), bleb status and complications were
evaluated. Success was defined as IOP was < 18 mmHg
without any medication.
Results: Intraocular pressure (mean ± SD) reduced from a
preoperative level of 26.87 ± 6.81 (range 20-38) in group 1
and 27.25 ± 4.55 (range 18-32) in group 2 to 12.5 ± 4.97 and
13.12 ± 5.36, respectively, at one week postoperative (P <
0.001). At one month follow-up the IOP was 15.37 ± 4.17 and
14.87 ± 6.32 (P < 0.001) respectively, at the end of 3 months
15.25 ± 3.92 and 14.62 ± 5.14 (P < 0.001) and at six months,
15.87 ± 4.09 and 15.0 ± 5.36 (P < 0.001) respectively in the
two groups. Twelve eyes (75%) in group 1 and 13 eyes
(81.25%) in group 2 had IOP < 18 mmHg at the end of 6
months follow-up. Three eyes in group1 and one eye in group
2 had postoperative hyphema.
Conclusions: Both trabeculotomy-trabeculectomy and trabeculectomy alone with mitomycin C application give comparable short term results for IOP control in primary
congenital glaucoma. Trabeculectomy alone is technically
easier to perform and may be the preferred option for primary
surgery.
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P524 TRABECTOME FOR TREATMENT OF OPEN-ANGLE
GLAUCOMA 60 MONTHS FOLLOW DATA
M. Ramirez1, D. Minckler2, G. Baerveldt2
1
Codet Vision Institute, TIJUANA BC, Mexico, 2University of
California, Irvine, IRVINE, CA, USA
Purpose: Extended surgical follow-up of 37 adults with openangle glaucoma (OAG).
Design: Prospective interventional case series.
Participants: Thirty-seven adult Hispanic and Caucasian
patients with OAG.
Methods: Gonio-electro surgical handpiece with continual
infusion/aspiration removing 60-90 degrees of trabecular
meshwork via a 1.7 mm corneal incision.
Main outcome measure: Intraocular pressure (IOP) were
measured before and after sugery.
Results: IOP (preop) 28.2 ± 4.4 mmHg (n = 37). IOP 12
months 16.3 ± 2.1 mmHg (n = 33), 2 failed, 1 moved; 1 died.
IOP 24 months 16.4 ± 4.4 mmHg (n = 31), 4 failed, 1 moved,
1 died. IOP 36 months 16.2 ± 2.6 mmHg (n = 30), 5 failed, 1
moved, 1 died. IOP 48 months 15.9 ± 1.9 mmHg (n = 26), 5
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failed, 3 moved, 3 lost, 1 died. Failure defined as: Secundary
surgery or IOP > 21mmhg and IOP not reduced by 20% of
pre-op.
Conclusion: Gonio-electro surgical handpiece offers safe
and effective IOP control without bleb formation and trabeculectomy risks.
References: 1. Minckler D, et al. Clinical Results with the
trabectome for treatment of open angle glaucoma. Ophthalmology 2005; 112: 962-967. 2. Francis B, et al. Ab interno
Trabeculectomy Development of a novel device (Trabectome) and surgery for open angle glaucoma. J Glaucoma
2006; 15: 68-73. 3. Barkan O. Technique of goniotomy. Arch
Ophthalmol 1938; 19: 217-221. 4. Johnson DH, et al. Glaucoma surgery and aqueous outflow. How does nonpenetrating glaucoma surgery work? Arch Ophthalmol 2002; 120:
67-70. 5. Johnson DH, et al. How does nonpenetrating glaucoma surgery work? Aqueous outflow resistance and glaucoma surgery. (Comment.) J Glaucoma 2001; 10: 55-67.
P525 IMPACT OF LASER TRABECULOPLASTY ON TRABECULOTOMY AB INTERNO OUTCOMES
S.D. Vold1, L. Dustin2
1
Boozman-Hof Regional Eye Clinic, P.A., ROGERS, AR,
USA, 2University of Southern California, LOS ANGELES, CA,
USA
Objective: To report the impact of prior laser trabeculoplasty
on clinical outcomes of trabeculotomy ab interno surgery.
Design: Retrospective, non-comparative study.
Participants: A total of 1345 consecutive patients underwent
trabeculotomy ab interno surgery with 36 months follow-up.
Methods: All cases performed by participating surgeons
were included. Baseline demographic and medical data were
collected. The surgical procedure utilizes a thermal microsurgical unit to unroof Schlemm’s canal and expose the collector channels to aqueous humor and the anterior
chamber.
Main outcome measures: Intraocular pressures (IOP), number of glaucoma medications and the occurrence of complications or secondary procedures were recorded.
Results: In the trabeculoplasty group of 493 eyes, mean IOP
measured 16.5 ± 4.0 mmHg with an average drop of 24%
from preoperative IOP at 12 months. In 852 eyes without
previous trabeculoplasty, mean IOP measured 15.7 ± 3.0
mmHg with an average drop of 30% from preoperative IOP
at 12 months. Adjunctive postoperative glaucoma medications decreased to 2.05 and 1.5 medications in each group
respectively. Secondary procedures were performed in 83
and 60 eyes, respectively.
Conclusion: Previous laser trabeculoplasty may increase
the need for postoperative glaucoma medication in patients
undergoing trabeculotomy ab interno surgery.
References:
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novel device (Trabectome) and surgery for open-angle glaucoma. J Glaucoma 2006; 15: 68-73. 3. Francis BA, Minckler
D, Dustin L, et al. Combined cataract extraction and trabeculotomy by the internal approach for coexisting cataract
and open-angle glaucoma: initial results. J Cataract Refract
Surg 2008; 34: 1096-1103. 4. The Glaucoma Laser Trial

(GLT) 2 results of argon laser trabeculoplasty versus topical
medicines. The Glaucoma Laser Trial Research Group. Ophthalmology 1990; 97: 1403-1413. 5. Van Buskirk EM. Pathophysiology of laser trabeculoplasty. Surv Ophthalmol 1989;
33: 264-272.

12.10. Surgical treatment: Cyclodestruction
see also P538
P526 THE UK NATIONAL CYCLODIODE SURVEY
P. Agrawal1, S. Dulku2, V. Sung2
1
Birmingham Midland Eye Centre, BIRMINGHAM, UK, 2Birmingham and Midland Eye Centre, Nederland
Purpose: Cyclodestructive procedures in the management
of refractory glaucoma had previously been regarded as a
last resort treatment. However, the improving safety profile
and outcomes of cyclodiode laser has made this treatment
modality increasingly more attractive. In the absence of
national guidance, we sought to ascertain current practice
and perceptions of cyclodiode laser treatment amongst UK
ophthalmologists.
Design: All UK consultant ophthalmologists were identified
through The Royal College of Ophthalmologists. Initially participants were contacted via email to complete an online
survey. All non-respondents were subsequently sent a paperbased version.
Participants: Nine-hundred and fifty two UK consultants, all
members of The Royal College of Ophthalmologists.
Methods: Consultant email addresses were obtained through
their respective NHS secretary. Participants were invited by
email to participate in an online survey using a direct weblink. A further reminder was sent after 2 weeks. All nonrespondents were sent a paper-based version after 6
weeks.
Main outcome measure: To identify variation in practice of
cyclodiode laser treatment.
Results: A total of 510 participants (53.6%) completed the
survey. One-hundred and eighty (35.3%) reported performing
cyclodiode laser treatment, of which 84 (46.7%) were glaucoma specialists. Initial median power settings used were
1500 mw and 2000 ms. The average number of shots delivered per sitting was 23.1 ± 9.8 shots (range 8-50) in the
seeing eye vs 27 ± 10.2 (range 10-60) in the blind eye (P <
0.0001). Only 64.9% reported routinely transilluminating the
globe. Thirty percent lower settings in uveitic glaucoma,
whilst 31.7% lower settings in patients of pigmented ethnicity
and 20.7% lower setting in eyes with visual potential. Eightyone percent considered ‘hearing a pop’ unnecessary, whilst
6% considered 10 ‘pops’ to be safe. Sixty percent perform
cyclodiode at any visual acuity. Forty-seven percent consider
the 66 years and over age group the most responsive to
treatment only. Thirty-seven percent consider 3 re-treatments
acceptable. Thirty three percent would consider performing
bilateral cyclodiode in one sitting whilst 22% would perform
combined cyclodiode and cataract surgery.
Conclusions: In the UK, cyclodiode laser is used in the treatment of glaucoma in all age groups and at all levels of visual
acuity. Practice between the seeing eye and a blind eye
appear to differ, with the average number of shots performed
reaching statistical significance. Whilst in some areas there
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is consensus on its use, in others there remains quite wide
variation. The results of this study will be useful in developing
local and national guidelines on the use of cyclodiode laser
treatment.
References:
1. Bloom PA, Tsai JC, Sharma K, et al. Trans-scleral diode
laser cyclophotocoagulation in the treatment of advanced
refractory glaucoma. Ophthalmology 1997; 104: 1508-1520.
2. Noureddin BN, Zein W, Haddad C, et al. Diode laser transcleral cyclo-photocoagulation for refractory glaucoma: a 1
year follow-up of patients treated using an aggressive protocol. Eye 2006; 20: 329-335. 3. Murphy CC, Burnett CAM,
Spry PGD, et al. A two centre study of the dose-response
relation of transscleral diode laser cyclophotocoagulation in
refractory glaucoma 2003; 87: 1252-1257. 4. Kosoko O,
Gaasterland De, Pollock IP, et al. Long-term outcome of initial ciliary ablation with contact diode laser transscleral cyclophotocoagulation for severe glaucoma. The diode laser ciliary
ablation study group. Ophthalmology 1996; 103: 1294-1302.
5. Egbert Pr, Fiadoyor S, Budenz DL, et al. Diode laser transscleral cyclophotocoagulation as a primary surgical treatment
for primary open-angle glaucoma. Arch Ophthalmol 2001;
119: 345-350.
P527 CLINICAL EXPERIENCE WITH TRANSSCLERAL
LASER CYCLOTHERAPY IN POSR PENETRATING KERATOPLASTY EYES
J.T. Wilensky, P. Sinchai, M. Kapamajian, T. Vajaranant
Univ of Illinois at Chicago, CHICAGO, USA
Purpose: Glaucoma is a frequent problem in post keratoplasty eyes and there is no consensus how best to treat these
eyes when medical therapy is inadequate. We wished to rreview the results of treatment with transscleral laser cyclotherapy.
Design: A retrospective chart review was conducted.
Participants: We reviewed the charts of all post keratoplasty
patients who had been treated with transscleral laser cyclotherapy who had been followed-up for at least one year.
Intervention: Transscleral laser cyclotherpy.
Main outcome measures: IOP, VA, duration of follow-up,
number of laser treatments.
Results: We reviewed the charts of 24 patients who had
received transscleral laser cyclotherapy. They had been followed for a mean of 55 months (range 12-1280). At the time
of the last visit IOP was a mean 17 mmHg lower than it was
pre Rx (range 9-27 mmHg). Visual acuity had decreased by
a mean of less than one line, although two eyes had progressed from HM and LP to NLP. No eyes had suffered acute
graft rejection but two eyes did suffer last graft failure. These
eyes required an average of two transscleral laser treatments
(range1-4).
Conclusions: Transscleral laser cyclotherapy appears to be
a good option tdo treat medically uncontrolled glaucoma in
post penetrating keratoplasty eyes.
References:
1. Shah P, et al. Cyclodiode photocoagulation for refractory
glaucoma. Ophthalmology 2001; 108: 1986-1991. 2. Wilensky JT, Kammer J. Long-term visual outcome of transscleral
laser cyclotherapy. Ophthalmology 2004; 111: 1389-1392. 3.
Kwon YH, et al. Long-term results of eyes with penetrating
keratoplasty. Ophthamology 2001; 108: 272-8. 4. Byrd S, et
al. Glaucoma associated with penetrating keratoplasty. Int
Ophthalmol Clin 1999; 39: 17-28. 5. Ayyala RS. Penetrating

keratoplasty and glaucoma. Surv Ophthalmol 2000; 45:
91-105.
P528 FOUR YEAR OUTCOME FOLLOWING CYCLODIODE
LASER TREATMENT IN NEOVASCULAR GLAUCOMA
A. Gupta, A. Lockwood, J. Kirwan
Queen Alexandra Hospital, Portsmouth, COSHAM, PORTSMOUTH, UK
Purpose: To evaluate the outcomes of cyclodiode laser after
four years in patients with neovascular glaucoma.
Design: Retrospective study.
Participants: Records for 53 eyes of 49 patients with neovascular glaucoma who underwent cyclodiode laser treatment at Queen Alexandra Hospital, Portsmouth, UK were
obtained and reviewed in the study.
Methods: Data was collected via an electronic patient
records system.
Outcome measure: Success was defined as: Intra ocular
pressure 21 mmHg or less at final visit.
Results: Mean follow-up was 48 months. Mean intraocular
pressure was reduced from 39.6 mmHg to 19.6 mmHg at one
week, 18.7 mmHg at 6 months and 16.84 mmHg at four year
follow-up following cyclodiode laser treatment. Mean number
of treatment sessions per eye was 1.33 (range 1-3) and over
all re- treatment rate was 22.64%. Treatment regime was a
variation of the Moorfields protocol. Mean energy delivered
per eye was 18 J. Success was noted in 63.6% (n = 22) eyes
at four year follow up. Visual acuity was no projection of light
in 7 (13.2%) eyes at the time of diagnosis. Visual acuity deteriorated in 22 (41.5%), unchanged in 17 (32%) and improved
in 2 (3.7%) eyes at final visit. 6 (11.3%) eyes developed
pthisis bulbi and 4 (7.5%) eyes underwent enucleation/ evisceration. 11.3% eyes continued to remain on antiglaucoma
medications and 3.7% were on oral acetazolamide. 71.4%
(35) patients died within 8 yrs of diode laser treatment.
Conclusions: Diode laser yields a short and long term reduction of intraocular pressure in patients with neovascular glaucoma. These patients represent a group with a very high risk
of mortality.
References:
1. Iliev ME, Gerber S. Long-term outcome of trans-scleral
diode laser cyclophotocoagulation in refractory glaucoma. Br
J Ophthalmol 2007; 91: 1631-1635. 2. Bloom PA, Tsai JC,
Sharma K, Miller MH, Rice NS, Hitchings RA, Khaw PT. ‘Cyclodiode’. Trans-scleral diode laser cyclophotocoagulation in
the treatment of advanced refractory glaucoma. Ophthalmology 1997; 104: 1508-1519. 3. Kosoko O, Gaasterland DE,
Pollack IP, Enger CL. Long-term outcome of initial ciliary
ablation with contact diode laser transscleral cyclophotocoagulation for severe glaucoma. The Diode Laser Ciliary Ablation Study Group. Ophthalmology 1996; 103: 1294-1302. 4.
Vernon SA, Koppens JM, Menon GJ, Negi AK. Diode laser
cycloablation in adult glaucoma: long-term results of a standard protocol and review of current literature. Clin Experiment
Ophthalmol 2006; 34: 411-420. 5. Lin P, Wollstein G, Glavas
IP, Schuman JS. Contact transscleral neodymium: yttriumaluminum-garnet laser cyclophotocoagulation Long-term
outcome. Ophthalmology 2004; 111: 2137-2143. 6. Blanc JP,
Molteno AC, Fuller JR, Bevin TH, Herbison P. Life expectancy of patients with neovascular glaucoma drained by Molteno implants. Clin Experiment Ophthalmol 2004; 32:
360-363.
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P529 CYCLOCRYOTHERAPY, TRANSCLERAL DIODE
LASER CYCLOABLATION AND TUBE SHUNT SURGERY
IN NEOVASCULAR GLAUCOMA: EFFECTIVENESS AND
COMPLICATIONS
T. Rolle1, R. Nuzzi2, A.G. Actis2, P. Choleva2, G. Fanton2, B.
Brogliatti2
1
Clinica Oculistica Universita di Torino, TORINO, Italy, 2University of Torino, TORINO, Italy
Objective: To compare cyclocryotherapy, transcleral diode
laser cycloablation and tube shunt surgery in neovascular
glaucoma affected patients. To evaluate anatomical results,
functional results and complications of these therapies.
Design: Retrospective study including 84 patients affected
by neovascular glaucoma submitted to parasurgical or surgical therapy.
Participants: Eighty-four patients affected by neovascular
glaucoma and followed in the last decade in our institute.
Intervention or methods or testing: Thirty patients were
treated using cyclocryotreatment, 30 patients using diode
laser cycloablation and 24 patients underwent acqueos
humour shunt surgery. In the follow up we evaluated patients
at 3, 10, 30 days and 3, 6, 9, 12 months, collecting intraocular pressure, visual acuity, complications, reinterventions.
Main outcome measure and Results: A lowering of the
intra-ocular pressure (IOP & 25 mmHg with or without drugs)
in 12 months has been observed in 26 cases on 30 (86.7%)
in the cryotreatment group, in 24 cases on 30 (80%) in the
diode laser group, in 18 cases on 24 (75%) in the valve
implant group. The difference among these three groups is
not significant (p > 0,05). During the follow up 10 patients
(33.3%) in the cryotreatment group and 4 patients (13,3%)
in the laser cyclophotocoagulation group repeated the treatment. In the immediately post-intervention time the visual
acuity of draining-valve group was worse than visual acuity
before the treatment in a rate of 41,6%, in comparison to 20%
(diode laser) and 26,66% (cyclocryotherapy) of the other
groups (p < 0.05). The final visual acuity in draining-valve
group was better than preoperatory-acuity in a rate equal to
33.3%, compared to the other two groups, in which visual
acuity improved in 73.3% of the cases. (p < 0.05). Progression into complete blindness without ocular pain has been
recorded in 2 cases (6.67%) in the cryotreatment group, 4
cases (6.66%) in the diode laser group, 4 cases (16.67%) in
the shunt surgery group. 3,3% of the patients in the cryotreatment group, 6.6% in the laser group and 16.6% in the shunt
surgery group developed ocular phthisis. Persistent ocular
pain occurred in the 3.3% in the group cryotreated, 6.6% in
the group submitted to laser, 8.3% in the group submitted to
surgery. Rising of IOP caused by the occlusion of the shunt
tube (valve implants) occurred in 20,8% of the patients and
remotion of the tube from the anterior chamber in 8.3%.
Conclusions: From the present retrospective case-study
results that cryotreatment and diodes-laser therapy represent
the best treatments for decreasing intraocular pressure in
patients with uncontrolled neovascular glaucoma, with a
lower rate of complications and the possibility of reintervention.

P530 USE OF ENDOSCOPIC CYCLOPHOTOCOAGULATION IN PATIENTS WITH UNCONTROLLED REFRACTORY GLAUCOMA
G.L. Spaeth1, J. Almodin1, G. Fakhraie1, M. Uram2, P. Ichhpujani1, J. Myers1
1
Wills Eye Institute, PHILADELPHIA, USA, 2Retina
Consultants,Little Silver, NEW JERSEY, USA
Purpose: To report the results of endoscopic cyclophotocoagulation (ECP) in patients with refractory glaucoma who
failed to respond to other filtering procedures.
Design: Retrospective, chart review study.
Participants: Patients with refractory glaucoma who underwent ECP.
Methods: Medical records of all patients who underwent ECP
were reviewed, and patients’ data such as age, race, sex,
mechanism of glaucoma, previous glaucoma surgery, lens
status, pre- and postoperative intraocular pressure (IOP),
pre- and postoperative best corrected visual acuity (BCVA),
pre- and postoperative glaucoma medications, and intra- and
postoperative complications were recorded.
Main outcome measures: Post operative IOP, BCVA, medications and complications.
Results: A total of seventeen eyes of twelve consecutive
patients were treated. The mean age was 57.17 ± 14.86
years (range, 31-74). Mechanisms of glaucoma included primary open angle (n = 8), chronic angle closure (n = 4), pigmentary (n = 2), uveitic (n = 2) and congenital (n = 1). The
mean number of previous glaucoma surgeries was 2.94 ±
1.29 per patient. One eye was phakic, 16 eyes were pseudophakic. The mean follow-up time was 17.53 ± 13.47
months. The mean IOP was 25.12 ± 6.36 mmHg pre-operatively and 10.53 ± 3.84 at last follow-up (p < 0.001). The mean
number of glaucoma medications per patient was 3.76 ± 1.30
pre-treatment and 0.94 ± 1.08 at last follow-up (p < 0.001).
No significant intraoperative complication was noted. Postoperative complications were serous choroidal effusion,
increased lens opacity, and dislocation of retained lens material into vitreous and macular haemorrhage, each in one
case.
Conclusion: Endoscopic cyclophotocoagulation appears to
be a sufficiently safe and highly effective method of controlling IOP in patients with refractory glaucoma. This technique
is a reasonable therapeutic option in the treatment of patients
with glaucoma, especially those who have failed more conventional approaches.
References:
1. Uram M. Endoscopic cyclophotocoagulation in glaucoma
management. Curr Opin Ophthalmol 1995; 6: 19-29. 2. Mora
JS, Iwach AG, Gaffney MM, et al. Endoscopic diode laser
cyclophotocoagulation with a limbal approach. Ophthalmic
Surg Lasers 1997; 28: 118-123. 3. Plager DA, Neely DE.
Intermediate-term results of endoscopic diode laser cyclophotocoagulation for pediatric glaucoma. J AAPOS 1999; 3:
131-137. 4. Barkana Y, Morad Y, Ben-nun J. Endoscopic
photocoagulation of the ciliary body after repeated failure of
trans-scleral diode-laser cyclophotocoagulation. Am J Ophthalmol 2002; 133: 405-407. 5. Lin M, Ge J, Huang S, et al.
The histopathologic changes of human eyes after laser endoscopic cyclophotocoagulation. Yan Ke Xue Bao 2004; 20:
233-236. 6. Pantcheva MB, Kahook MY, Schuman JS, et al.
Comparison of acute structural and histopathological changes
in human autopsy eyes after endoscopic cyclophotocoagula-
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tion and trans-scleral cyclophotocoagulation. Br J Ophthalmol
2007; 91: 248-252.

12.12. Surgical treatment: cataract extraction
P531 LONG-TERM OUTCOME OF CATARACT SURGERY
AS AN INITIAL TREATMENT FOR PRIMARY ANGLE CLOSURE
Y. Kurimoto
Kobe City Medical Center General Hospital, KOBE, Japan
Purpose: To investigate the long-term efficacy of cataract
surgery as an initial treatment for primary angle-closure glaucoma (PACG), primary angle closure (PAC), and PAC suspect (PACS).
Design: Retrospective, consecutive, interventional case
series.
Participants: Seventy-three eyes with PACG, 81 eyes with
PAC, and 77 eyes with PACS that underwent cataract surgery alone from April 2003 through March 2007, with a minimum 1 year follow-up period. Eyes that had a past history
of acute primary angle closure or had undergone intraocular
surgery or glaucoma laser treatment were excluded. Intervention: Two hundred and thirty eyes underwent phacoemulsification and intraocular lens (IOL) implantation and 1 eye
did extracapsular cataract extraction and IOL implantation.
Main outcome measures: Intraocular pressure (IOP), the
need for further antiglaucoma therapy, and progression rate
of PAC/S to PACG.
Results: The follow-up period after the surgery was 39.8 ±
13.5 months (mean standard deviation). Postoperative IOP
significantly reduced from the preoperative one at every
follow-up time point in each group (PACG, PAC, PACS). In
the PACG group, the mean IOP decreased from a preoperative value of 19.0 ± 4.4 mmHg to 15.1 ± 2.8 mmHg at the last
visit (P < 0.000001) and the number of glaucoma medications
decreased from 1.2 ± 1.5 to 0.71 ± 1.1 ( P = 0.012). Fortyeight eyes (65.8 %) were followed up without any treatment,
22 eyes (30.1 %) with only medications, 1 eye underwent
goniosynechialysis, and 2 eyes did trabeculectomy. In the
PAC group, the mean IOP decreased from a preoperative
value of 17.5 ± 3.2 mmHg to 15.9 ± 2.6 mmHg at the last visit
(P < 0.000001) and the number of glaucoma medications
decreased from 0.39 ± 0.85 to 0.11 ± 0.57 ( P = 0.002).
Seventy-eight eyes (96.3 %) were followed up without any
treatment, 1 eye with only medication, 2 eyes underwent
laser gonioplasty. In the PACS group, the mean IOP
decreased from a preoperative value of 15.7 ± 2.5 mmHg to
14.3 ± 2.4 mmHg at the last follow-up (P < 0.000001) and all
eyes were followed without glaucoma medication (P = 0.034).
No eye with PAC or PACS progressed to PACG.
Conclusions: In primary angle closure eyes, cataract surgery alone significantly reduced both IOP and the number of
glaucoma medications in the long term. Cataract surgery was
effective to minimize the need for further treatment in PACG,
and to halt progression of PAC/S to PACG.
References:
1. Kurimoto Y, Park M, Sakaue H, Kondo T. Changes in the
anterior chamber configuration after small-incision cataract
surgery with posterior chamber intraocular lens implantation.
Am J Ophthalmol 1997; 124: 775-780. 2. Alsagoff Z, Aung T,

Ang LP, Chew PT. Long-term clinical course of primary
angle-closure glaucoma in an Asian population. Ophthalmology 2000; 107: 2300-2304. 3. Wang N, Wu H, Fan Z. Primary
angle closure glaucoma in Chinese and Western populations.
Chin Med J 2002; 115: 1706-1715. 4. Nonaka A, Kondo T,
Kikuchi M, et al. Cataract surgery for residual angle closure
after peripheral laser iridotomy. Ophthalmology 2005; 112:
974-979. 5. Nonaka A, Kondo T, Kikuchi M, et al. Angle widening and alteration of ciliary process configuration after
cataract surgery for primary angle closure. Ophthalmology
2006; 113: 437-441. 6. Ang LP, Higashihara H, Sotozono C,
et al. Argon laser iridotomy-induced bullous keratopathy a
growing problem in Japan. Br J Ophthalmol 2007; 91: 16131615.
P532 MONITORING OF INTRAOCULAR PRESSURE
AFTER MULTIPLE CAPSULAR TENSION RING IMPLANTATION
M. Milka, E. Wylegala
District Railway Hospital, KATOWICE, Poland
Purpose: Outcomes of monitoring intraocular pressure (IOP)
in case of patients they who underwent subluxated cataract
surgery with posterior intraocular lens and multiple capsular
tension ring (CTR) implantation, in comparison with patients
after the same procedure with single CTR.
Methods: Retrospective study of 55 patients after cataract
surgery and posterior intraocular lens implantation divided into
two groups: first group with multiple CTR and second group
with single CTR. First group consisted of 25 patients, mean
age 66.3 ± 14.6 years. Second group consisted of 30 patients,
mean age 67.6 ± 13.2 years. IOP before and 1-st day, 2, 4, 6
weeks after operation was measured using Goldmann applanation tonometry. Central corneal thickness (CCT; Visante
OCT), visual outcomes, postoperative complications were
analyzed. Patients with glaucoma were excluded from this
study.
Results: In first group the mean value of IOP before operation
was 14.83 ± 1.69 mmHg, 1-st day after operation 13.47 ± 1.86
mmHg, after 2 weeks 14.27 ± 1.39 mmHg, after 4 weeks 14.46
± 1.46 mmHg and after 6 weeks 14.92 ± 1.28 mmHg. In second
group value of IOP were, respectively: 15.12 ± 1.83 mmHg,
14.23 ± 1.59 mmHg, 14.84 ± 1.38 mmHg, 14.92 ± 1.43 mmHg,
15.08 ± 1.47 mmHg. There was no significant difference
between IOP measurements (p < 0.05). The mean CCT in the
first group was 530.47 ± 62.60 μm, in second group was
542.12 ± 53.72 μm. The mean BSCVA in the first group was
0.73 ± 0.29, in second group 0.68 ± 0.32. There was no significant difference between mean CCT and BSCVA.
Conclusions: Multiple CTR implantation does not increase
IOP, CCT and gives satisfactory visual outcomes.
References:
1. Lee DH, Lee HY, Lee KH, Chung KH, Joo CK. Effect of a
capsular tension ring on the shape of the capsular bag and
opening and the intraocular lens. J Cataract Refract Surg 2001;
27: 452-456. 2. Menapace R, Findl O, Georgopoulos M, Rainer
G, Vass C, Schmetterer K. The capsular tension ring: designs,
applications, and techniques. J Cataract Refract Surg 2000;
26: 898-912. (Review.) 3. Lee DH, Shin SC, Joo CK. Effect of
a capsular tension ring on intraocular lens decentration and
tilting after cataract surgery. J Cataract Refract Surg 2002; 28:
843-846. 4. Ahmed II, Cionni RJ, Kranemann C, Crandall AS.
Optimal timing of capsular tension ring implantation: Miyake-

308

book_Abstracts.indb 308

12-6-2009 16:18:32

Apple video analysis. J Cataract Refract Surg 2005; 31:
1809-1813. 5. Bayraktar S, Altan T, Küçüksümer Y, Yılmaz
ÖF. Capsular tension ring implantation after capsulorhexis in
phacoemulsification of cataracts associated with pseudoexfoliation syndrome. Intraoperative complications and early postoperative findings. J Cataract Refract Surg 2001; 27:
1620-1628. 6. Lim MC, Jap AH, Wong EY. Surgical management of late dislocated lens capsular bag with intraocular lens
and endocapsular tension ring. J Cataract Refract Surg 2006;
32: 533-535. 7. Ahmed II, Chen SH, Kranemann C, Wong DT.
Surgical repositioning of dislocated capsular tension rings.
Ophthalmology 2005; 112: 1725-1733.
P533 - withdrawn

12.12.3. Surgical treatment: Cataract
extraction: Phacoemulsification
see also P225, P332
P534 PHACOEMULSIFICATION IN THE EYES WITH
AHMED-GLAUCOMA-VALVE IN NEOVASCULAR GLAUCOMA
L.A. Voskanyan, A. Malayan
S.V. Malayan’s Eye Center, YEREVAN, Armenia
Purpose: Phacoemulsification becomes the most effective
method for treatment of cataracts in the eyes with Ahmed
valve (AGV). Neovascularisation occurred due to diabetic
retinopathy still to be the major risk factor for complications
during ultrasound’s intervention. Our purpose was to prevent
intraoperative and postoperative complications in NVG with
AGV and find the most optimal steps for that.
Design: AGV gives normalization of intraocular pressure
(IOP) and minimization of new formed vessels in anterior
chamber angle. Phacoemulsification could cause another
wave of IOP elevation and increase neovascularisation.
Participants: To find the most effective steps, we investigate
38 eyes with neovascular (diabetic) glaucoma who had AGV
implanted and and normal IOP, and whom phacoemulsification with lens implantation performed.
Methods: These eyes were undergone avastin intravitreal
injection 1 week before surgery, kertotomy was done at least
4-5 mm farther from AGV tube location and minimal viscoelastic was used (anterior chamber could be filled by permanent irrigation through special canula). The tube in anterior
chamber was maximally protected by special spatula. Mild
inflammation after AGV implantation caused thickening of
anterior and posterior capsules, which prevents frequent rupture of posterior capsule, which is very important for these
eyes.
Main outcome measure: The measurements done before
and after were visual acuity, IOP, B-scan, biomicroscopy to
evaluate the level of vascularisation and the rate of complications. The results show that no IOP elevation found, 2 Pts
had hypertensive fase to 21 and 24 mmHg.
Results: Vascularisation in anterior chamber did not get any
worse. Visual acuity improved from ~20/400 before and
~20/40 after the surgery. No retinal detachments or choroidal
detachment was found. Mild hyphema 2 mm for 3 patients.
Inflammation was more often found (78%more than moderate), anti-inflammatory drugs were used to resolve it.
Conclusion: Pre- and intra- operative manipulations allow

to significantly improve surgical outcomes in phacoemulsification for the eyes with AGV implanted due to NVG. Using
this effects of outcomes increased to 30%.
References:
1. Basic and Clinical Science Course. Section 10.2000-2001.
2. Choplin N, Lundy DC. Atlas of glaucoma. 2nd edition 2007.
3. Ayyala RS, Zurakowski D, Smith JA. Clinical study of the
Ahmed Glaucoma Valve implant in advenced glaucoma.
Ophthalmology 1998. 4. Coleman AL, Hill R. Initial clinical
experience with the Ahmed Glaucoma Valve. Am J Ophthalmol1996. 5. Smith MF, Doyle J. Cataractsurgery in glaucoma
patients: advances and modifications. Semin Ophthalmol
1999.
P535 THE RESULTS OF COMBINED INTERVENTIONS IN
CO-EXISTING CATARACT AND REPEATED INTRAOCULAR PRESSURE ELEVATION AFTER PREVIOUS FILTERING GLAUCOMA SURGERY
D. Ivanov, Z.V. Kataeva, N.S. Ponomaryova
S. Fyodorov Federal Institutuion, Ekaterinburg Branch, EKATERINBURG, Russian Federation
Purpose: To estimate the efficacy and complications after
cataract removal with IOL implantation and restoration of
filtering outflow pathway after previous glaucoma surgery
with repeated IOP elevation.
Design: A retrospective analysis of 46 operations for cataract
and repeated IOP elevation after previous glaucoma surgery
has been performed. Surgical tactics was chosen on the
basis of complex estimation of outflow block level including
biomicroscopy, gonioscopy and ultrasound biomicroscopy of
operation zone. The technique of operation included phacoemulsification of cataract with IOL implantation and an
additional intervention restoring previously formed outflow
pathway. Additional interventions were mechanical liberation
of the inner ostium of the fistula, transcorneal or transconjunctival revision of operation zone with dissection of scars;
in case of iris incarceration in operation zone intraocular posterior chamber revision was used. Before surgery, visual
acuity ranged from light perception to 0.5 (mean, 0.18 ± 0.11),
IOP varied from 20 to 49 mmHg (mean, 32.6 ± 0.13). All
patients were on hypotensive drops.
Results: Complications included hypotony in 4 eyes, choroidal effusion - in 2, hyphaema - in 6. Inflammatory reaction
was marked in 4 cases and hypertension in 5. Follow-up
period was 12 to 48 months (mean, 26,4 ± 5,1). Late complications included secondary cataract in 6 cases, repeated IOP
elevation in 23 eyes (11 of them were treated medically and
12 required repeated filtering surgery). By the end of followup period visual acuity ranged from 0.02 to 1.0 (mean, 0.43
± 0.13), IOP was from 13 to 21 mmHg (mean, 17.3 ± 0.14).
Conclusions: The suggested surgical tactics gave a possibility to improve visual acuity and to lower IOP simultaneously, using the potential of previously performed filtering
operation. Hypotensive effect without repeated operation in
another zone was achieved in 34 cases (74%).
P536 COMPARISON OF THE EFFECTS OF VISCOELASTIC AGENTS ON POSTOPERATIVE INTRAOCULAR
PRESSURE AND CENTRAL CORNEAL THICKNESS IN
CLEAR CORNEAL PHACOEMULSIFICATION SURGERY
M. Guzey, A. Satici, S. Sezer, S. Korhan Karaman, O. Bozkurt
Harran University School of Medicine, SANLIURFA, Turkey
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Purpose: To compare the effects of the frequently used viscoelastic agents, such as, 1.4% Sodium hyaluronate, 3%
Sodium hyaluronate combined with 4% Chondroitin sulfate
and 2% Hydroxypropyl methylcellulose, in a routine no stitch,
small incision - clear corneal phacoemulsification surgery on
postoperative intraocular pressure and central corneal thickness.
Design – setting: This prospective randomized study performed in Department of Ophthalmology, Harran University
School of Medicine.
Participants: Ninety eyes of 90 patients are equally divided
into 3 groups in which a different viscoelastic agent was
used.
Methods: All operations are performed by clear corneal small incision endocapsular phacoemulsification and foldable
acrylic intraocular lens implantation into the capsular bag by
the same surgeon.
Main outcome measure: Intraocular pressure was measured by applanation tonometer and central corneal thickness was measured by ultrasonic pachymeter 24 hours
before and 8, 16, 24 hours and 1 week after the operation.
Results: Statistically significant intraocular pressure increase
was detected in all groups at postoperative 8th and 16th hour
measurements. Despite to significant differences determined
in the first 16 hours postoperatively, no statistically significant
differences were identified among the viscoelastic agents in
terms of intraocular pressure values at 24th hour measurements. The highest intraocular pressure values requiring
urgent treatment in the first 16 hours after the operation were
those measured in group following the operations in which
Sodium hyaluronate-Chondroitin sulfate combination was
used. Intraocular pressure spikes to 30 mmHg or higher
occurred in 2 eyes in the Hydroxypropyl methylcellulose
group, 4 eyes in Sodium hyaluronate group, 7 eyes in the
Sodium hyaluronate-Chondroitin sulfate group (P < .01). An
increase in the central corneal thickness was detected in all
groups in the first postoperative day, but not statistically significant differences were found among the groups. In the
measurements at 1st week intraocular pressures and central
corneal thicknesses approached to their preoperative values
and there were no significant differences among the
groups.
Conclusions: Temporary intraocular pressure increase may
be encountered during early postoperative period after clear
corneal phacoemulsification surgery with especially heavier
molecular weight viscoelastic substances. To minimize this
risk to the lowest degree attainable, the viscoelastic substances should be removed from the anterior chamber and
antiglaucomatous treatment should be applied postoperatively. No significant differences were determined among the
most frequently used viscoelastic agents concerning their
effect on central corneal thickness during the early postoperative period.
References:
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P537 EFFECT OF CATARACT SURGERY ON ANTERIOR
CHAMBER DEPTH, INTRAOCULAR PRESSURE AND
CENTRAL CORNEAL THICKNESS IN PATIENTS WITH
AND WITHOUT GLAUCOMA
J. Mattova
Faculty Hospital, NOVE ZAMKY, Slovakia
Purpose: To evaluate the impact of phacoemulsification on
anterior chamber depth (ACD), central corneal thickness
(CCT), and intraocular pressure (IOP) in eyes with openangle glaucoma (OAG) and in eyes with no evidence of glaucoma.
Design: A comparative, non-randomized study.
Participants: Two groups of patients undergoing phacoemulsification with implantation PC IOL in January 2008 and February 2008. Group-N: 70 eyes (70 patients) without glaucoma.
Group-G: 17 eyes (17 patients) with OAG: POAG (14), NTG
(1), EXG (2).
Main outcome measure and Methods: ACD and CCT were
examined by using anterior segment OCT and IOP was measured by non-contact tonometer. All measurements were
realised before surgery and at the1st day (1.D), the 7th day
(1.T) and 3 months (3.M) after surgery.
Results: The mean preoperative ACD in group-N 2.67 μm
increased to 3.65 μm (Δ 0,98) at 1.D, 3.62 μm (Δ 0,95) at 1.T
and 3.62 μm (Δ 0,94) at 3 months. The mean preoperative
ACD glaucoma group 2.72 μm increased to 3.77 μm (Δ 1.05)
at 1.D, 3.68 μm (Δ 0.96) at 1.T and 3.63 μm (Δ 0.92) after 3
months. The mean preoperative CCT in group-N 528.39 μm
increased to 569.14 μm (Δ 40.75) at 1.D, 548.67 μm (Δ 20.28)
at 1.T and 526.2 μm (Δ -2.19) at 3 months. The mean preoperative CCT in group-G 548.06 m increased to 588.65 μm
(Δ 40.59) at 1.D, 570.29 μm (Δ 22.24) at 1.T and 547.12 μm
(Δ -0.94) after 3 months. The mean preoperative IOP in nonglaucoma patients 17.64 mmHg and 20.24 mmHg in glaucoma patients increased to 18.40 mmHg (Δ 0.76) in group-N
and 22.70 mmHg (Δ 2.46) in group-G at 1.D after surgery.
The mean postoperative IOP in group-N decreased to 15.27
mmHg (Δ -2.37) at 1.T and 14.19 mmHg (Δ -3.45) after 3
months after surgery. The mean IOP in group-G decreased
to 18.44 mmHg (Δ -1.80) at 1.T and 16.96 mmHg (Δ -3.28)
after 3 months. All measurements of IOP were regulated by
actual CCT.
Conclusion: In both groups, cataract surgery induces deepening of ACD and lowering of IOP. The mean increase of
ACD was 35% in nonglaucoma patients and 33.8% in glaucoma patients after 3 months following surgery. The mean
postoperative IOP in group-G decreased 16.20% and in
group-N decreased 19.56% after 3 months. In both groups,
the transient increase of CCT can be found on the 1st week
following cataract surgery. The transient increase of IOP,
which can be associated to retained viscoelastic substances
or eventual structural changes in trabecular meshwork in
patients with glaucoma can be found on the 1st day following
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cataract surgery. In group-G the increase of IOP was 12.2%
and in group-N the increase of IOP was 4.3%.
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12.14. Surgical treatment: Combined cataract extraction and glaucoma surgery
P538 PHACOEMULSIFICATION AND ENDOSCOPIC
CYCLOPHOTOCOAGULATION AS PRIMARY SURGICAL
PROCEDURE IN COEXISTING CATARACT AND GLAUCOMA
F.E. Lima, D.M. Carvalho, M.P. Avila
Federal University of Goias, GOIANIA, Brazil
Purpose: To evaluate the safety and efficacy of phacoemulsification and endoscopic cyclophotocoagulation (ECP) as a
primary surgical treatment for glaucoma and cataract.
Methods: Three hundred sixty-eight eyes from 243 patients
with primary open-angle glaucoma and cataract from the
Centro Brasileiro de Cirurgia de Olhos that underwent an
uncomplicated surgery from October 1998 to December 2004
with at least 2 years of follow-up were retrospectively enrolled.
The patients were excluded if presented with a history of any
intra-ocular surgery or glaucoma laser treatment. Qualified
success was defined as 5 mmHg < intraocular pressure (IOP)
< 21 mmHg with or without topical anti-glaucomatous drugs,
and complete success as the same IOP levels without therapy at all timepoints. Additionally, the needed of any further
glaucoma surgery was defined as failure.
Results: The mean follow-up was 35.15 ± 8.14 months. The
IOP pre-operatively (23.07 ± 5.52 mmHg) was significantly
greater than in the first day post-operatively (13.14 ± 6.09
mmHg), and months 1 (11.03 ± 2.59 mmHg), 6 (12.33 ± 3.01
mmHg), 12 (12.19 ± 2.19 mmHg), 24 (12.14 ± 2.89 mmHg)
and in the last appointment (12.29 ± 2.44 mmHg) (p < 0.001
in all timepoints). The number of medications pre-operatively
(1.44 ± 0.97) decreased (0.37 ± 0.74) (p < 0,001). Furthermore, there was significantly improvement in the LogMar
visual acuity (p = 0.01). Three hundred thirty-four (90.76%)
eyes achieved qualified success, and 205 (55.7%), complete
success. Complications included immediate post-operative
IOP spike 14.4% (53/368), post-operative fibrin exudates in
anterior chamber 7.06% (26/368), cystoid macular edema
4.34% (16/368), transitory hypotony 2.17% (8/368), iris bomb
1.08% (4/368).
Conclusions: Phacoemulsification associated with endoscopic cyclophotocoagulation is safe and effective as a primary procedure for combined glaucoma and cataract.

P539 COMPARISON OF SURGICAL OUTCOME FOLLOWING PHACOEMULSIFICATION ALONE VERSUS COMBINED TRABECULECTOMY AND CATARACT SURGERY
IN PATIENTS WITH ANGLE CLOSURE GLAUCOMA
K.T. Ma1, S. Rhiu2, S. Hong2, S.Y. Kang2, G.J. Seong2, Y.J.
Hong3, C.Y. Kim2
1
Siloam Eye Hospital, SEOUL, South-Korea, 2Institute of
Vision Research, Department of Ophthalmology, Severance
Hospital, SEOUL, South-Korea, 3Nune Eye Hospital, SEOUL,
South-Korea
Purpose: To compare the surgical outcomes between phacoemulsification alone and combined trabeculectomy and
cataract surgery in patients with primary angle-closure glaucoma (PACG).
Design: Retrospective comparative case series.
Participants: Forty one consecutive eyes (41 patients) with
PACG who had phacoemulsification alone (20 eyes) or combined trabeculectomy and cataract surgery with mitomycin
(21 eyes).
Methods: Records of patients with PACG who had undertaken phacoemulsification alone or combined trabeculectomy
and cataract surgery with mitomycin were reviewed retrospectively. Preoperative and postoperation best-corrected
visual acuity, intraocular pressure (IOP), number of antiglaucoma medications, postoperative adverse events, and
additional operation required were evaluated.
Main outcome measures: Mean age was 69.43 ± 9.75 years
in the phacoemulsification group and 72.05 ± 8.03 years in
the combined trabeculectomy and cataract surgery group (p
= 0.262). Mean preoperative visual acuity was 0.35 ± 0.28
for phacoemulsification group and 0.27 ± 0.21 for combined
trabeculectomy and cataract surgery group (p = 0.485). Mean
visual acuity at last follow up was 0.58 ± 0.38 for phacoemulsification group and 0.54 ± 0.31 for combined trabeculectomy
and cataract surgery group (p = 0.599). Mean preoperative
IOP was 23.86 ± 10.23 mmHg for phacoemulsification group
and 19.55 ± 8.54 mmHg for combined trabeculectomy and
cataract surgery group (p = 0.179). Mean last IOP was 13.71
± 2.33 mmHg for phacoemulsification group and 13.85 ± 5.65
mmHg for combined trabeculectomy and cataract surgery
group (p = 0.328). Decrease of IOP after surgery was larger
in the combined trabeculectomy and cataract surgery group
(10.14 ± 9.49 mmHg) rather than the phacoemulsification
group (5.70 ± 9.29 mmHg), but it was not statistically significant (p = 0.220). Preoperative number of medication was
1.67 ± 1.02 for phacoemulsification group and 2.30 ± 0.80
for combined trabeculectomy and cataract surgery group (p
= 0.045). Number of medication at last follow-up was 0.43 ±
0.60 for phacoemulsification group and 0.55 ± 0.69 for combined trabeculectomy and cataract surgery group (p =
0.639).
Results: Mean follow-up period was 25.76 ± 16.77 months.
There was no significant difference of best-corrected visual
acuity and IOP at preoperative and last follow-up in both
study groups. Although the number of anti-glaucoma medications was higher in the combined trabeculectomy and cataract surgery group preoperatively (p = 0.045), but it was
similar in both groups at last follow-up (p = 0.639). Postoperative hypotony (2 cases) occurred only after combined
trabeculectomy and cataract surgery but not after phacoemulsification; second operation (1 case) was needed only after
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phacoemulsification. Other postoperative complications were
not detected.
Conclusions: In PACG patients, phacoemulsification only
and combined trabeculectomy and cataract surgery both
showed a good surgical outcome. It can be presumed that
both procedures are equally effective in treating patients with
PACG.
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P540 OUTCOMES OF COMBINED CATARACT AND TRABECULECTOMY SURGERY
E. Rockwood
Cleveland Clinic, CLEVELAND, USA
Objective: To assess long-term outcomes of combined
cataract and trabeculectomy surgery.
Design: Prospective, non-comparative, longitudinal, outcomes analysis of combined trabeculectomy and cataract
surgeries performed from 1987 to 2009.
Participants: One thousand twenty-one patients (442 male,
579 female) with glaucoma and visually significant cataract
who had combined cataract and trabeculectomy surgery.
Methods: One thousand three hundred fifty-three combined
cataract and trabeculectomy surgeries were performed on
1021 patients (332 on both eyes) from 1987-2009 by one
surgeon. Data collected included age, gender, race, glaucoma diagnosis, history of previous ocular surgery, axial
length, type of cataract surgery, antimetabolite use, pre- and
postoperative visual acuity, IOP, and glaucoma medications,
time to glaucoma reoperation (failure), and postoperative
events. A survival analysis was performed and risk factors
for poor visual acuity outcome and filtering surgery failures
were assessed.
Main outcome measures: Postoperative visual acuity, IOP
reduction, glaucoma medication change, time to filter failure,
and postoperative events, both related to and unrelated to
surgery.
Results: At the time of last follow-up, visual acuity was
improved in 1047 (77.4%), unchanged in 110 (8.1%), and
worse in 196 (14.5%). Mean preoperative IOP decreased
from 21.2 to 16.2 mmHg postoperatively, and mean glaucoma medication decreased from 2.2 to 0.7 (all p < 0.001).
Mean time to glaucoma surgical reoperation was 40.9 months
(range 1-177 months) for 91 (6.7%) of eyes with filter failure.
Adverse events included endophthalmitis 1.6%, choroidal
hemorrhage 0.9%, retinal detachment 0.4%, and revision of
bleb for late leak 0.9%. One percent have needed corneal
transplant. Antimetabolite use was associated with a lower
postoperative IOP and increased risk of late bleb leak.

Increasing age was associated with poorer long-term visual
acuity. Despite early improvement of visual acuity, late postoperative loss of visual acuity occurred because of events
(dry AMD 2.8%, wet AMD 1.9%, myopic degeneration 0.6%,
ERM 2.4%, CRVO/BRVO 0.6%, DME 0.7%, NVG/PDR 0.2%,
ocular lymphoma 0.1% and compressive optic neuropathy
0.1%) not related to combined surgery. Severe dementia
precluded visual acuity assessment in 1.0% by the time of
last follow-up.
Conclusions: Combined cataract and trabeculectomy surgery improves visual acuity and reduces IOP and glaucoma
medication. Serious adverse events were uncommon. Glaucoma reoperation (6.7%) was associated with glaucoma
diagnosis other than open-angle, history of previous ocular
surgery and high preoperative IOP. Mean IOP was reduced
by 5.0 mmHg and glaucoma medication by 1.5. Antifibrosing
agents may improve postoperative IOP reduction but with
greater risk. Despite sucessful surgery, late visual loss can
occur as a result of nonglaucomatous optic nerve and retinal
disorders.
References:
1. Shields MB. Combined cataract extraction and glaucoma
surgery. Ophthalmol 1982; 89: 231-237. 2. O’Grady JM,
Juzych MS, Shin DH, et al. Trabeculectomy, phacoemulsification, and posterior chamber lens implantation with and
without 5-fluorouracil. Am J Ophthalmol 1993; 116: 594-599.
3. Rockwood EJ, Larive B, Hahn J. Outcomes of combined
cataract extraxction and trabeculectomy surgeries. Am J
Ophthalmol 2000; 130: 704-711. 4. Poley BJ, Lindstrom RL,
Samuelson TW. Long-term effects of phacoemulsification
with intraocular lens implantation in normotensive and ocular
hypertensive eyes. J Cataract Refract Surg 2008; 34:
735-742. 5. Inaba Z. Long-term results of trabeculectomy in
the Japanese: an analysis by life-table method. Jpn J Ophthalmol 1982; 26: 361-373.
P541 COMBINED PHACOEMULSIFICATION AND VALVULATED GLAUCOMA DRAINAGE IMPLANT PURPOSE
L. Traipe, C. Nieme, J. Verdaguer, L. Filsecker, R. Colvin,
M. Zanolli
Fola, SANTIAGO, Chile
Objective: To examine the indications, safety and efficacy
of the combined procedure of phacoemulsification and a valvulated glaucoma drainage implant. To analyze the visual
results and the intraocular pressure (IOP) lowering effect.
Design: Prospective case series of 17 eyes of 15 patients.
Participants: Seventeen eyes of 15 patients.
Methods: We conducted a demographical characterization
of patients an analysis of their diagnosis, medications, IOP
and visual results, also early and late complications were
recorded. We defined absolute success as IOP lowering
below 21 mmHg without the use of topical drugs, whereas
relative success was defined as IOP under 21 mmHg with
the use of adjuntive drugs.
Results: The mean age was 58.5 ± 19 years. The most frecuent reason for the combined procedure was failure of previous trabeculectomy, this was the cause in 10 patients
(59%). In 72% of eyes visual accuity increased and in 28%
of them it remained unchanged. Mean IOP before surgery
was 28.4 mmHg and 13.7 mmHg after the combined procedure (this represents a 52% decrease). Absolute success
was achieved in 47%, qualified success in 53% with no fail-

312

book_Abstracts.indb 312

12-6-2009 16:18:34

ures. IOP lowering drugs descended from a mean of 3 preop
to 1 postop. The most frecuent complication was a hypertensive phase, which was happened in 59% of eyes.
Conclusion: Combined surgery represents a safe and effective alternative in refractory glaucoma associated with a visually significant cataract.
References:
1. Sa H, Kee C. Effect of temporal clear corneal phacoemulsification on intraocular pressure in eyes with prior Ahmed
glaucoma valve insertion. J Cataract Refract Surg 2006; 32:
1011-1014. 2. Chung A, Aung T, Wang J, Chew P. Surgical
outcomes of combined phacoemulsification and glaucoma
drainage implant surgery for Asian patients with refractory
glaucoma with cataract. Am J Ophthalmol 2004; 137:
294-300. 3. Gujral S, Nouri-Mahdavi K, Caprioli J. Outcomes
of Small-Incision Cataract Surgery in Eyes With Preexisting
Ahmed Glaucoma Valves. Am J Ophthalmol 2005; 140:
911-913. 4. Alvarado J, Hollander DA, Juster RP, Lee LC.
Ahmed Valve Implantation with Adjunctive Mitomycin C and
5-Fluorouracil: Long-term Outcomes. Am J Ophthalmol 2008;
146: 276-284. 5. Nassiri N, Nassiri N, Sadeghi Yarandi S,
Mohammadi B, Rahmani L. Combined phacoemulsification
and Ahmed valve glaucoma drainage implant: a retrospective
case series. Eur J Ophthalmol 2008; 18: 191-198.
P542 OUTCOMES OF TRABECULECTOMY FOLLOWED
BY CATARACT SURGERY VS. CATARACT SURGERY
FOLLOWED BY TRABECULECTOMY VS. PHACOTRABECULECTOMY
D. Mathews, A. Lewis, C. Fenerty
Manchester Royal Eye Hospital, MANCHESTER, UK
Objective: Should cataract surgery or trabeculectomy be performed first, or is a combined procedure the best option?
Methodology: Retrospective case note review of 101 eyes.
Forty-two eyes had trabeculectomy followed by cataract surgery, 26 eyes had cataract surgery followed by trabeculectomy
and 33 eyes had phacotrabeculectomy. Information collected
on diagnosis, combination of surgery, surgical augmentation,
intraocular pressure, topical antihypertensives, further trabeculectomy bleb manipulation and complications.
Results: The mean time between trabeculectomy and cataract surgery was 39.3 months (7-122) and the mean follow-up
time was 39.9 months (3-108). Intraocular pressure was
reduced after the trabeculectomy, and this reduction was
generally maintained after cataract surgery was performed,
with an overall reduction in topical glaucoma medications for
most patients. One NTG patient required a series of 5 fluorouracil injections to maintain bleb function. Two POAG and
one PXF patient required type 2 needling, and one POAG
and one PXF patient needed to have a repeat trabeculectomy
augmented with 5 fluorouracil (initial surgery not augmented).
There was no worse outcome in patients that had cataract
surgery within 12 months of their trabeculectomy. The mean
time between cataract surgery and trabeculectomy was 21.62
months (1-78), and mean follow-up after cataract surgery
was 41.27 months (7-88). Cataract surgery appears to have
had little benefit on the intraocular pressure or the number of
topical glaucoma medications. After trabeculectomy there
was a fall in intraocular pressure as well as a decrease in the
number of topical medications required, with only seven
patients staying on medication. Sixteen patients had 1-4 injections of 5 fluorouracil in clinic with needling to maintain a func-

tional bleb. One of the Fuchs uveitis patients had a further
trabeculectomy with mitomycin C (previously 5 fluorouracil
augmented), and one of the PXF patients required a type 2
needling. About two-thirds of patients were off their topical
medications with IOPs below 20 mmHg. In the first few months
after surgery 20 patients required 1-4 injections of 5 fluorouracil in clinic with needling to maintain a functional bleb. One
NAG patient required bleb resuturing. One POAG and one
NAG patient were later treated with cyclodiode for IOP lowering but still require one and three topical medications (respectively) to maintain a stable IOP. Two uveitic patients and 2
POAG patients had type 2 needling at 14-24 months. All now
have good intraocular pressure on no medication. The two
main failures are both NTG patients on four topical medications
and oral acetazolamide, with IOPs in the mid twenties and no
better than before surgery.
Conclusion: Fit the procedure to the current status of the
patient. Trabeculectomy alone is always best. Cataract with
stable controlled glaucoma → cataract surgery. Asymptomatic
cataract with progressing glaucoma → trabeculectomy. Symptomatic cataract and progressing glaucoma → consider phacotrabeculectomy or non-penetrating glaucoma surgery
combined with cataract surgery.
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P543 COMBINED CATARACT SURGERY WITH CANALOPLASTY VERSUS PHACO-TRABECULECTOMY: A HEAD
TO HEAD COMPARISON
D.Y. Tam, I.K. Ahmed
University of Toronto, MISSISSAUGA, Canada
Purpose: To compare and evaluate outcomes and complications after combined phacoemulsification and non-penetrating canaloplasty versus combined phacoemulsification with
conventional trabeculectomy as surgical treatment for
patients with concurrent cataract and open-angle glaucoma.
Methods: This study was a retrospective chart review comparing 27 patients who underwent combined phacoemulsification and conventional trabeculecomy with adjunctive
intraoperative mitomycin-C versus 27 patients who underwent combined phacoemulsification and non-penetrating
Schlemm’s canaloplasty for open-angle glaucoma in a nonrandomized fashion. Data with respect to demographics,
ocular history, indication for surgery, intraoperative and postoperative complications were collected. Preoperative and
postoperative visual acuity (VA), intraocular pressure (IOP),
and number of glaucoma medications were recorded at 6
months postoperatively. Snellen visual acuities were converted to logMAR values for statistical analysis.
Results: Best corrected visual acuity preoperatively in the
phacotrabeculectomy group improved by 1 line in Snellen
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visual acuity while the phaco-canaloplasty group showed a
2.5 line improvement at 6 months postoperatively. IOP in the
phacotrabeculectomy group improved from 23.5 mmHg to
13.4 mmHg (p < 0.01) with the average number of topical
glaucoma medications decreasing from 3.8 preoperatively
to 0.4 postoperatively (p < 0.01). In the phaco-canaloplasty
group, IOP improved from 21.8 mmHg to 13.4 mmHg
(p < 0.01) with the average number of topical glaucoma
medications decreasing from 4.1 to 0.4 (p < 0.01). Statistical
analysis comparing phacotrabeculectomy versus phacocanaloplasty with regards to visual acuity change, IOP reduction, and medication usage reduction showed no significant
difference between the two groups. Postoperative complications from the trabeculectomy group included bleb fibrosis
requiring revision, bleb encapsulation, hypotony, and suprachoroidal hemorrhage. Complications in the canaloplasty
group included localized Descemet’s detachment, hyphema,
iris incarceration into the trabeculodescemet window, conversion to penetrating subconjunctival bleb or tube shunt.
Conclusions: Phacoemulsification combined with conventional trabeculectomy when compared with phacoemulsification combined with non-penetrating Schlemm’s canaloplasty
showed no statistically significant difference with regards to
visual acuity, IOP reduction, and reduction in medication
usage. Combination cataract surgery with non-penetrating
canaloplasty may provide cataract and glaucoma patients
with an equally effective and possibly safer alternative to
standard phacotrabeculectomy with its known extensive complication profile.
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safety of mitomycin-C in primary trabeculectomy: five-year
follow-up. Ophthalmology 2002; 109: 1336-1341.
P544 EFFECT OF PHACOEMULSIFICATION ON THE
MORPHOLOGY OF THE ANGLE IN PRIMARY ANGLECLOSURE GLAUCOMA: AN ULTRASOUND BIOMICROSCOPIC STUDY
S. Pandav, S. Kaushik, P. Ichpujani, A. Banger
Postgraduate Institute of Medical Education & Research,
CHANDIGARH, India
Objective: To evaluate the change in morphology of the
anterior chamber angle after phacoemulsificiation in primary
angle-closure glaucoma (PACG) using ultrasound biomicroscopy (UBM).
Design: Prospective interventional study

Participants and/or controls: Patients with primary angle
closure as defined by presence of an occludable angle with
raised intraocular pressure (IOP) or peripheral anterior synechiae (PAS) with glaucomatous optic neuropathy, and a
visually significant cataract.
Methods: Eligible patients were recruited from the Glaucoma
Clinic of a tertiary care referral centre. Pre-operative BCVA,
IOP, Gonioscopy, Optic disc evaluation, number of antiglaucoma medications required for IOP control were noted. The
axial length, lens thickness, anterior chamber depth, AOD
250, AOD 500, TCPD were measured on the UBM. All
patients underwent clear corneal phacoemulsificiation with
implantation of foldable IOL. All parameters were noted 6
weeks following surgery.
Main outcome measure: Change in anterior chamber angle
parameters on the UBM.
Results: Nine males and 4 females were recruited. The
mean age was 62 ± 10.4 years. Mean pre-operative visual
acuity, IOP, axial length, lens thickness and anterior chamber
depth, were 0.4 ± 0.16, 15.2 ± 4.9 mmHg, 22.7 ± 0.92 mm,
2.6 ± 0.46, 4.76 ± 0.28 mm and 2.6 ± 0.46 respectively. The
mean post-operative visual acuity, IOP, and anterior chamber
depth were 0.56 ± 0.36 (0.069), 16.15 ± 6.6 mmHg (p =
0.753) and 4.07 ± 0.38 mm (p = 0.001). The AOD 250, AOD
500 and TCPD changed significantly from 70.1 ± 40.9, 132.1
± 76.8 and 731.9 ± 138.9 microns to 107.4 ± 49.4 (p = 0.011),
193.2 ± 77.03 (p = 0.009) and 833.54 ± 111.7 (p = 0.007)
microns respectively. Requirement of topical anti-glaucoma
drugs reduced significantly, and 3 patients were on systemic
acetazolamide pre-operatively compared to none after surgery.
Conclusions: Phacoemulsificiation appears to significantly
open the anterior chamber angle in patients with PACG, and
favourable alter the course of disease by better controlling
the IOP also.
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CW, Lau LI, Chou JC, Hsu WM. Factors predicting intraocular pressure control after phacoemulsification in angle-closure
glaucoma. Arch Ophthalmol 2006; 124: 1390-1394. 6. Nonaka A, Kondo T, Kikuchi M, Yamashiro K, Fujihara M, Iwawaki
T, Yamamoto K, Kurimoto Y. Angle widening and alteration
of ciliary process configuration after cataract surgery for primary angle closure. Ophthalmology 2006; 113: 437-441. 7.
Lai JS, Tham CC, Chan JC. The clinical outcomes of cataract
extraction by phacoemulsification in eyes with primary angleclosure glaucoma (PACG) and co-existing cataract: a prospective case series. J Glaucoma 2006; 15: 47-52.
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P545 COMPARISON OF EXTRACAPSULAR CATARACT
EXTRACTION WITH IOL PLUS TRABECULECTOMY WITH
PHACOEMULSIFICATION AND IOL PLUS TRABECULECTOMY - SHORT TERM RESULTS IN OMANI (ARAB)
POPULATION
R. Zutshi, R. Shah
Al Nahdah Hospital, MUSCAT, Oman
Purpose: The aim of this study is to find out if there is any
significant difference in the outcome after combined trabeculectomy with cataract extraction by phaco or ECCE in
Omani ( Arab ) population.
Design and Participants: Twenty eyes of 20 patients who
had undergone combined extracapsular cataract extraction
(ECCE), intra-ocular lens (IOL) implantation and trabeculectomy (ECCE-trab) and 20 eyes of 20 patients who had undergone combined cataract phaco-emulsification, IOL
implantation and trabeculectomy (phaco-trab) were reviewed
over a period of 6-12 months.
Results: Postoperatively, intra-ocular pressure (IOP) in both
groups fell significantly as compared to the preoperative IOP.
After 6-12 months, IOP in the phacotrab group was similar
to that in the ECCE-trab group. The number of pre-operative
medications were significantly reduced after the surgery in
both groups and there was no statistical difference between
the two groups. Visual recovery was faster in the phaco-trab
group as compared to the ECCE-trab group. The frequency
of complications was significantly different between the two
groups specially the appearance of post operative inflammation which was higher in the ECCE-trab group.
Conclusion: Both combined surgery techniques ( phacotrab
and ECCE-trab) are effective and have similar short-term
results. However phacoemulsification decrease the post
operative complications rate. The pattern of visual outcome
with IOP control and rate of complication in this Arab subset
of patients is not very different from the other Caucasian
subset of patients.
References:
1. Wishart PK, Austin MW. Combined cataract extraction and
trabeculectomy: phacoemulsification compared with extracapsular technique. Ophthalmic Surgery 1993; 24: 814-821. 2.
Chia WL, Goldberg I. Comparison of extracapsular and
phaco-emulsification cataract extraction techniques when
combined with intra-ocular lens placement and trabeculectomy: short-term results. Aust N Z J Ophthalmol 1998; 26:
19-27. 3. Kosmin AS, Wishart PK, Ridegs PJG. Long-term
intraocular pressure control after cataract extraction with trabeculectomy: Phacoemulsification versus extracapsular technique. J Cataract Refract Surg 1998; 24: 249-255. 4.
Storr-Paulsen A, Bernth-Petersen P. Combined cataract and
glaucoma surgery. Curr Opin Opthalmol 2001; 12: 41-46. 5.
Tezel G, Kolker AE, Kass MA, Wax MB. Comparative results
of combined procedures for glaucoma and cataract: I. Extracapsular cataract extraction versus phacoemulsification and
foldable versus rigid intraocular lenses. Ophthal Surg Lasers
1997; 28: 539-550.
P546 MULTIPLE iSTENT SCHLEMM’S CANAL PLACEMENTS COMBINED WITH PHACOEMULSIFICATION
I.I.K. Ahmed, A. Naqi
University of Toronto, MISSISSAUGA, Canada
Purpose: The iStent is a trabecular stent placed through the

inner wall of Schlemm’s canal. The purpose of this study was
to evaluate the IOP-lowering effect and side effect profile of
multiple iStent implantation combined with phacoemulsification.
Design: Prospective non-comparative consecutive series.
Participants: Twenty-five patients with open angle glaucoma
and cataract.
Methods: Participants underwent combined phacoemulsification with either two (n = 14) or three (n = 11) iStent implantations within Schlemm’s canal was conducted. Pre- and
postoperative IOP and meds were compared, and postoperative complications, including hypotony, IOP spikes, stent
migration or blockage were assessed.
Main outcome measures: Intraocular pressure, glaucoma
medications.
Results: In the entire cohort, over a minimum of 6 months
follow up, mean preoperative IOP was reduced from 20.5 to
13.2 mmHg (p < 0.001), with a reduction of medications from
a mean of 2.9 to 1.1 meds (p < 0.001). The 3-stent group was
on less medications postoperatively than the 2-stent group
(p = 0.02) with similar postoperative IOPs. Two eyes had iris
synechaie to the iStent which were successful released with
laser. There were no serious postoperative complications.
Conclusions: Multiple iStent placements in Schlemm’s
canal, combined with phacoemulsification, had a significant
IOP lowering effect without serious adverse events. Threestent placement seemed to be more effective than 2-stent
placement.
P547 IS COMBINED PHACOEMULSIFICATION WITHTRABECULECTOMY WITH VERY LOW DOSE MITOMYCIN-C
AS EFFECTIVE AND SAFE AS TRABECULECTOMY AUGMENTED WITH MTOMYCIN-C
A. Bansal1, P.G.J. Corridan2
1
Bristol Eye Hospital, BRISTOL, UK, 2Royal Wolverhampton
Hospitals NHS Trust, WOLVERHAMPTON, UK
Objective: To compare the results of combined phacoemulsification and trabeculectomy with very low dose mitomycinC (MMC) (0.1 mg/ml) and MMC augmented trabeculectomy.
This shall be discussed in context of the debate regarding
lower efficacy of combined phacoemulsification and trabeculectomy compared to trabeculectomy alone. The published
world literature is discussed for an evidence based discussion.
Design: A retrospective case note review of consecutive
cases undergoing combined phacoemulsification and trabeculectomy with very low dose MMC and those undergoing
MMC augmented trabeculectomy at a university hospital in
UK. The literature comparing results of combined phacoemulsification and trabeculectomy and MMC augmented trabeculectomy is reviewed and discussed.
Participants: Thirty-nine patients who had a phacoemulsification and trabeculectomy with very low dose MMC over last
five years and had a minimum regular follow up period of 12
months were compared with 22 patients who underwent a
MMC augmented trabeculectomy.
Methods: A two-site combined phacoemulsification and trabeculectomy with very low dose mitomycin-c or a standard a
trabeculectomy with MMC was done. Statistical analysis
including survival analysis was done. The literature comparing results of combined phacoemulsification and trabeculec-
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tomy and MMC augmented trabeculectomy is reviewed and
discussed.
Main outcome measures: Main outcome measures were
intraocular pressure (IOP) reduction, change in visual acuity,
intraoperative and postoperative complications survival of the
IOP reduction effect and the number of postoperative visits
and interventions required. The published success rates and
effectivity of the two procedures are compared.
Results: In our study group the mean IOP reduction was
44.32% from a preoperative mean IOP of 28.3 (± 10.3) mmHg
to postoperative mean IOP at last follow-up visit of 12.9 ( ±
3.36) mmHg. Snellen acuity improved or remained same in
94.9% of cases. No intraoperative complications or major
postoperative complications were seen in this series. Minor
postoperative complications like a small leak or hyphema
were noted in a small number of patients. The mean IOP drop
was lower than that achieved in the patients undergoing only
MMC augmented trabeculectomy (61.8%), but there was no
significant difference in complications and number of postoperative visits required (table1). The published literature
suggests that Mitomycin C improves efficacy of combined
phacoemulsification and trabeculectomy but increases the
complication rate. We found that the studies using MMC have
mainly used a higher concentration (0.4 to 0.5 mg/ml) which
can cause the higher rate of complications.
Conclusion: Combined phacoemulsification and trabeculectomy with a very low dose mitomycin-C is safe and effective
in suitable patients. The IOP reduction achieved may be more
with MMC trabeculectomy alone.
References:
1. Lochhead J, Casson RJ, Salmon JF. Long-term effect on
intraocular pressure of phacotrabeculectomy compared to
trabeculectomy. Br J Ophthalmol 2003; 87: 850-852. 2. Casson RJ, Salmon JF: Combined surgery in the treatment of
patients with cataract and primary open-angle glaucoma. J
Cataract Refract Surg 2001, 27: 1854-1863. 3. Wilkins M,
Indar A, Wormald R.Intra-operative mitomycin C for glaucoma surgery (Cochrane Review). The Cochrane Library
2001, 4. (www. cochrane.org/cochrane/revabstr./ab002897.
htm). 4. Shin DH, Iskander NG, Ahee JA, Singal IP, Kim C,
Hughes BA, Eliassi-Rad B, Kim YY. Long-term filtration and
visual field outcomes after primary glaucoma triple procedure
with and without mitomycin-C. Ophthalmology 2002; 109:
1607-1611. 5. Carlson DW, Alward WL, Barad JP, Zimmerman MB, Carney BL. A randomized study of mitomycin augmentation in combined phacoemulsification and
trabeculectomy. Ophthalmology 1997; 104: 719-724.
P548 A PROSPECTIVE RANDOMIZED DOUBLE-BLIND
15-MONTHS PILOT STUDY ON THE EFFICACY OF THE
TRABECULAR STENT (ISTENT) IMPLANTATION WITH
COMBINED PHACOEMULSIFICATION
A. Fea1, A. Morra1, L. Bertaina1, T. Rolle1, B. Brogliatti2, F.M.
Grignolo2
1
Clinica Oculistica Universita di Torino, TORINO, Italy, 2University of Torino, TORINO, Italy
Aim: To evaluate the difference of IOP lowering effect in two
groups of primary open-angle glaucoma patients (POAG)
undergoing phaco with implant of the iStent (group A) or
phaco alone (group B).
Methods: Group A (12 eyes) and B (24) were matched. IOP
was measured at 24 h, 1 week and at 1, 2, 3, 6, 9, 12 and 15

months. At 15 months the patients were washed out (1 m).
Results: IOP was not significantly different between group
A and B throughout the follow-up. At 15 months group A was
on a significantly lower number of drugs (A: 0.5, B: 1.3; p <
0,05), with no serious adverse events. After wash-out, group
A had a significantly lower IOP (A: 16.6 ± 3.1; B: 19.2 ± 3.5;
p < 0,05).
Conclusions: The iStent can provide a significant IOP reduction when compared with phaco alone in POAG patients.

12.14.2. Surgical treatment: Combined
cataract extraction and glaucoma surgery: Extracapsular
P549 INTRAOCULAR PRESSURE CONTROL AFTER
GONIOSYNECHIALYSIS IN EYES WITH PRIMARY ANGLE
CLOSURE AND PRIMARY ANGLE-CLOSURE GLAUCOMA
N.T. Toyokawa
Nagata Eye Clinic, NARA, Japan
Purpose: To evaluate the effect of goniosynechialysis on
intraocular pressure (IOP) control for primary angle closure
(PAC) and primary angle-closure glaucoma (PACG).
Design: Retrospective, consecutive, noncomparative, interventional case series.
Participants: Patients with PAC or PACG who underwent
surgery to lower IOP between June 1992 and December
2007 were included in this study. The extent of peripheral
anterior synechiae of all eyes was 180 degrees or more.
Methods: Goniosynechialysis (with cataract surgery for phakic eyes) was performed in 32 eyes with PAC and 72 eyes
with PACG.
Main outcome measure: Surgical outcome was assessed
in terms of IOP change, and additional glaucoma medication.
Results: Patients ranged in age from 47 to 83 years (mean,
67.1 ± 9.5), and the mean follow-up was 6.2 ± 10.3 years. In
98 eyes (94.2% of all eyes), IOP was controlled below 21
mmHg after surgery. IOP averaged 23.6 ± 7.6 mmHg preoperatively, 15.0 ± 3.2 mmHg after 6 months, 14.7 ± 3.0 mmHg
after 1 year, 14.4 ± 2.6 mmHg after 5 years and 14.2 ± 3.3
mmHg after 10 years. The mean postoperative IOP was consistently lower than preoperative IOP after surgery over a
period of up to 10 years, and the mean number of glaucoma
medication significantly decreased postoperatively. In 6 eyes
(5.8 % of all eyes), additional glaucoma surgery was required
to lower IOP after goniosynechialysis. No major surgical complications (except for one ciliary block glaucoma) occurred in
any cases.
Conclusions: Goniosynechialysis was a safe and effective
procedure to lower IOP in eyes with PAC or PACG.
References:
1. Campbell DG, Vela A. Modern goniosynechialysis for the
treatment of synechial angle-closure glaucoma. Ophthalmology 1984; 91: 1052-1060. 2. Shingleton BJ, Chang MA, Bellows AR, et al. Surgical goniosynechialysis for angle-closure.
Ophthalmology 1990; 97: 551-556. 3. Tanihara H, Nagata M.
Argon-laser gonioplasty following goniosynechialysis.
Graefe’s Arch Clin Exp Ophthalmol 1991; 229: 505-507. 4.
Tanihara H, Nishiwaki K, Nagata M. Surgical results and
complications of goniosynehialysis. Graefe’s Arch Clin Exp
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Ophtalmol 1992; 230: 309-313. 5. Teekhasaenee C, Ritch R.
Combined phacoemulsification and goniosynechialysis for
uncontrolled chronic angle-closure glaucoma after acute
angle-closure glaucoma. Ophthalmology 1999; 106: 669675.
P550 MITOMYCIN C AUGMENTED TRABECULECTOMY
COMBINED WITH SINGLE-SITE MANUAL SMALL INCISION CATARACT SURGERY-A RETROSPECTIVE ANALYSIS
K. Srinivasan, S. Sabyasachi, V. Rengaraj
Aravind Eye Hospital, PONDICHERRY, India
Purpose: To analyze the outcomes of Mitomycin C (MMC)
augmented trabeculectomy combined with manual small incision cataract surgery (MSICS/Trab) at 6 months.
Design: Retrospective analysis of case records of patient who
underwent MSICS/Trab.
Participants and Methods: Records of 103 MSICS/Trab augmented with MMC (two minutes of 0.2 mg/ml) performed from
January 2006 to May 2007, by a single, experienced surgeon,
were reviewed by an independent investigator. MSICS was
done through a superior straight scleral tunnel and after
implantation of PCIOL; a Kelly’s punch was used to make the
internal ostium of the trabeculectomy. Peripheral iridectomies
were performed and scleral tunnel was closed with two 10’0
nylon suture.
Main outcome measure: Intraocular pressure (IOP) reduction
and achievement of target IOP (< 18 mmHg) at 6 months.
Results: The minimum follow-up was 6 months for all patients.
Out of the 103 patients, 64 (62.1%) had primary open-angle
glaucoma (POAG), 23 (22.3%) had secondary open-angle
glaucoma (SOAG) due to pseudoexfoliation (PXF) or pigment
dispersion (PD) and 16 (15.5%) had chronic angle-closure
glaucoma (CACG). The demographics and mean IOP at the
time of surgery (30.4 ± 10.3 mmHg) were comparable in all
three groups. A significant reduction in IOP levels (16.64 ± 4.75
and 16.59 ± 4.01 mmHg) was observed at 3rd and 6th month
follow up (p = 0.035) using the paired T-test, irrespective of
the type of glaucoma. Subgroup analysis showed that there
was a significant difference in IOP levels of CACG group compared to the SOAG group (p = 0.015) at 6 months follow up
using the Mann-Whitney Test for statistical significance. However, no statistically significant difference was observed in the
IOP comparisons between POAG and CACG groups or POAG
and SOAG groups. Intraoperative as well as post operative
complications were similar in all the three groups. About 10.7%
patients needed one antiglaucoma medication to achieve target IOP at 6 months and 2 patients need 2 antiglaucoma
medications.
Conclusion: MMC augmented MSICS/Trab is a safe and
effective method of tackling coexistent glaucoma and cataract.
Results in CACG seem to be better than SOAG; however
POAG and CACG results are comparable.
References:
1. Hopkins JJ, Apel A, Trope GE, et al. Early intraocular
pressure after phacoemulsification combined with trabeculectomy. Ophthalmic Surg Lasers 1998; 29: 273-279. 2. Carlson
DW, Alward WL, Barad JP, et al. A randomized study of
mitomycin augmentation in combined phacoemulsification
and trabeculectomy. Ophthalmology 1997; 104: 719-724. 3.
Kosmin AS, Wishart PK, Ridges PJ. Long-term intraocular
pressure control after cataract extraction with trabeculec-

tomy: phacoemulsification versus extracapsular technique.
J Cataract Refract Surg 1998; 24: 249-255. 4. Thomas R,
Parikh R, Muliyil J.Comparison between Phacoemulsification
and the Blumenthal Technique of Manual Small-Incision Cataract Surgery Combined with Trabeculectomy. Journal of
Glaucoma 12: 333-339. 5. Mittal S, Mittal R, Ramakrishnan R.
Safety and Efficacy of Manual Small-incision Cataract Surgery
Combined with Trabeculectomy: Comparison with Phacotrabeculectomy. Asian J Ophthalmol 2008; 10: 221-229. 6. Lai
JS, Tham CC, Chan JC, Lam DS. Phacotrabeculectomy in
treatment of primary angle-closure glaucoma and primary
open-angle glaucoma. Jpn J Ophthalmol 2004; 48: 408-411.
7. Robin AL, Nirmalan PK, Krishnadas R, Ramakrishnan R,
Katz J, Tielsch J, Thulasiraj RD. The utilization of eye care
services by persons with glaucoma in rural south India. Trans
Am Ophthalmol Soc 2004; 47-56.

12.14.3. Surgical treatment: Combined
cataract extraction and glaucoma surgery: Phacoemusification
see also P062, P140, P492
P551 COMBINED PHACOEMULSIFICATION AND VISCOGONIOSYNECHIALYSIS IN THE MANAGEMENT OF
PATIENTS WITH CHRONIC ANGLE-CLOSURE GLAUCOMA
M.R. Razeghinejad, F. Rahat
Shiraz University of Medical Sciences, SHIRAZ, Iran
Objectives: Cataract extraction in eyes with angle-closure
glaucoma lowers the intraocular pressure. However, the trabecular meshwork will remain occluded by peripheral anterior
synechia (PAS) and only is exposed if goniosynechialysis is
performed to break the PAS. This study was conducted to
evaluate the effectiveness of phacoemulsification and viscogoniosynechialysis in the management of patients with
chronic angle-closure glaucoma (CACG).
Design: Interventional study.
Participants and controls: Fifty-six eyes of 45 recruited
patients were classified as medically controlled CACG
(IOP≤21 mmHg) as group 1 comprising 35 eyes, and medically uncontrolled CACG (IOP > 21 mm-Hg with maximum
tolerated medications) as group 2 including 21 eyes. All of
the patients had at least one quadrant without peripheral
anterior synechia in indentation gonioscopy by Sussman
goniolens.
Intervention: In all patients, the cataract extraction was performed with routine phacoemulsification through a temporal
clear corneal incision and a foldable posterior chamber
intraocular lens was placed within the capsular bag. Then,
with a viscodispersive ophthalmic viscosurgical device
(hydroxypropyl methylcellulose 2%) the anterior chamber
was deepened and then the OVD was injected two times over
the entire angle to break the synechia, principally to the area
of PAS without touching the trabecular meshwork or iris. At
the end of the surgery the OVD was carefully removed and
the anterior chamber was formed with balanced salt solution.
Main outcome measures: Surgical outcome was assessed
as IOP ≤21 mmHg with (relative success) or without (absolute
success) medications, the number of anti-glaucoma medica-
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tions4, complications, need for further surgeries, as well as
visual acuity, and status of angle in gonioscopy.
Results: There were no statistically significant differences
between the 2 groups regarding the age and gender. In group
1, the mean IOP and number of medications declined from
16.7 ± 2.9 to 14.4 ± 2.9 (p < 0.0001) and 2.6 ± 0.8 to 0.82 ±
0.82 (p < 0.0001), respectively. The absolute success rate
at the last follow up (9 ± 5.3 months) was 40%. In group 2,
the mean IOP and number of medications diminished from
27.95 ± 8.1 to 15.5 ± 2.8 (p < 0.0001) and 2.9 ± 0.62 to 1.2
± 1.2 (p < 0.0001), respectively. The absolute success rate
was 38.1% at the last follow up (9.5 ± 5.3 months). Postoperatively, seven patients developed pupillary fibrin formation
that was treated using steroid and ND:YAG laser. In the two
other patients, the medically unresponsive cystoid macular
edema was treated successfully by intravitreal Bevacizumab.
Conclusion: Combined phacoemulsification and viscogoniosynechialysis seems to be an effective surgical procedure in
the treatment of patients with CACG whether controlled or
uncontrolled by medication.
References:
1. Lai JS, Tham CC, Chan JC. The clinical outcomes of
cataract extraction by phacoemulsification in eyes with primary angle-closure glaucoma (PACG) and co-existing cataract: a prospective case series. J Glaucoma 2006; 15: 47-52.
2. Hayashi K, Hayashi H, Nakao F, Hayashi F. Changes in
anterior chamber angle width and depth after intraocular lens
implantation in eyes with glaucoma. Ophthalmology 2000;
107: 698-703. 3. Imaizumi M, Takaki Y, Yamashita H. Phacoemulsification and intraocular lens implantation for acute
angle closure not treated or previously treated by laser
iridotomy. J Cataract Refract Surg 2006; 32: 85-90. 4.
Razeghinejad MR. Combined phacoemulsification and viscogoniosynechialysis in patients with refractory acute angleclosure glaucoma. J Cataract Refract Surg 2008; 34: 827-830.
5. Alsagoff Z, Aung T, Ang LP, Chew PT. Long-term clinical
course of primary angle-closure glaucoma in an Asian population. Ophthalmology 2000; 107: 2300-1304.
P552 OUTCOME OF ONE-SITE AND DOUBLE-SITE PHACOTRABECULECTOMY USING ACRYLIC ASPHERIC
FOLDABLE IOL IN PATIENTS HAVING COEXISTING
CATARACT AND GLAUCOMA
S. Kumar
Govt.Medical College Hospital, CHANDIGARH, India
Purpose: To compare the outcome of single-site and doublesite phacotrabeculectomy in patients having co-existing
cataract and glaucoma.
Design: Prospective non-randomized comparative study.
Participants: A total of 82 eyes underwent phacotrabeculectomy.
Method: Forty-two eyes of 40 patients underwent double site
phacotrabeculectomy using superior triangular flap with foldable acrylic IOL. Similary, 40 eyes of 40 patients underwent
double site phacotrabeculectomy with 2.8 mm temporal incision and superior trabeculectomy using foldable aspheric
acrylic IOL.
Main outcome measure: Mean IOP at a mean follow-up of
18 months and no. of antiglaucoma medication at the end of
follow-up.
Results: The mean IOP lowered from 24.81 ± 5.24 mmhg to

13.9 ± 2.1 mmHg after a mean follow-up of 18 months in
patients undergoing one-site phacotrabeculectomy. Two
patients required 1 topical antiglaucoma medication. Similarly, mean IOP decreased from 25.6 ± 4.4 mmHg to 14.3 ±
1.95 mmHg after a mean follow up of 18 months in patients
undergoing double-site procedure. Two patients required
antiglaucoma medication to control IOP. There was no
statistically significant difference in controlling IOP between
the two groups (p > 0.1).
Conclusion: Both one-site and double-site phacotrabeculectomy appears to be safe and effective technique for controlling IOP in patients having co-existing cataract and
glaucoma.
References:
1. Wyse T, Meyer M, Ruderman JM, et al.Combined trabeculectomy and phacoemulsification: A one site verses two
site approach. Am J Ophthalmol 1998; 125: 334-339. 2. El
Sayyad F, Helal M, El-Maghraby A, et al. One site versus two
site phacotrabeculectomy: a randomized study. J Cataract
Refract Surg 1999; 25: 77-82. 3. Jampel HD, Friedman DS,
Lubomski LH, et al. Effect of technique on intraocular pressure after combined cataract and glaucoma surgery: an evidence based review. Ophthalmology 2002; 109: 2215-2224.
4. Buys YM, Chipman ML, Zack B, et al. Prospective randomized comparison of One verses two site phacotrabeculectomy. Ophthalmology 2008; 115: 1130-1133. 5. Cotran PR,
Roh S, McGwin G. Randomized comparision of 1 site and 2
site phacotrabeculectomy with 3 year follow up. Ophthalmology 2008; 115: 447-454.
P553 ASTIGMATISM SURGICAL CORRECTION IN COMBINED GLAUCOMA AND CATARACT SURGERY
Y. Kondratenko, A. Novytsky, T. Khomenko
Eye Microsurgery Centre, KIEV, Ukraine
Objective: To study the corneal refractive dynamics after
phacotrabeculotomy with paired opposite clear corneal incisions (OCCIs).
Design: Prospective clinical investigation.
Methods: Sixty-three patients (63 eyes) with a mean age of
70.7 ± 1.15years (range 37 to 96 years) who underwent standard phacotrabeculotomy with IOL implantation have been
under our observation. Inclusion criterion was the preexisting
ATR corneal astigmatism (range 0.5 D to 5.5 D). None of the
patients had a history of previous ocular surgery or disease
that affected corneal refraction. All patients were divided into
2 groups. The first group - 30 patients (30 eyes) after phacotrabeculotomy with IOL implantation through temporal incision, and the second group - 33 patients (33 eyes) after
phacotrabeculotomy with paired OCCIs. The horizontal corneal axis was marked 0.5 mm anterior to the limbus with YAG
Laser before surgery with the patient in an upright position.
The surgeries were performed by the same experience surgeon. The surgical methods in all eyes were identical. A
temporal clear corneal incision was created with a 3.0 mm
keratome. A similar incision was made opposite the first incision on the axis 0°-90° in the second group. All patients
received complete ophthalmic examination at baseline. Preoperatively and 1, 3, 6 and 12 months postoperatively corneal
refraction and corneal topography with orbscan were evaluated. Student t test was used for statistical analysis.
Main outcome measure: Changes in corneal refraction.
Results: There were no complications in any patient. There
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was no statistically significant difference in the spherical
equivalent of corneal refraction pre- and postoperatively (P
> 0.05). Flattening of the cornea in meridian of phacoincision
and steepening in perpendicular meridian occurred in all
cases. It have been established, that mean corneal refraction
changes in horizontal axis was -0.26± 0.06 D and -1.14 ±
0.13 D in group 1 and group 2, respectively. The mean
corneal refraction changes in vertical axis was +0.18 ± 0.06
D and +0.78 ± 0.09 D in group 1 and group 2, respectively.
The mean astigmatic surgical correcting effect was 0.44 ±
0.05 D after phacotrabeculotomy with single temporal clear
corneal incision and 1.91 ± 0.17 D after phacotrabeculotomy
with paired OCCIs.
Conclusions: More expressed surgically induced corneal
astigmatism was formed in the group after phacotrabeculotomy with OCCIs (1.91 ± 0.17 D) than after phacotrabeculotomy with temporal clear corneal incision (0.44 ± 0.05 D).
Paired OCCIs may be recommended in the horizontal meridian of eyes with preexisting corneal ATR astigmatism of 2.0
D in phacotrabeculotomy.
References:
1. Corcostegui J, Rebolleda G, Munoz-Negrete F. Refractive
changes after phacoemulsification combined with deep
sclerectomy assisted by corneal topography. J Cataract
Refract Surg 2004; 30: 2391-2396. 2. Egrilmez S, Ates H,
Nalcaci S, Andac K, Yagci A. Surgically induced corneal
refractive change following glaucoma surgery: Nonpenetrating trabecular surgeries versus trabeculectomy. J Cataract
Refract Surg 2004; 30: 1232-1239. 3. Holladay JT, Moran
JR, Kezirian GM. Analysis of aggregate surgically induced
refractive change, prediction error and intraocular astigmatism. J Cataract Refract Surg 2001; 27: 617-619. 4. Khokhar
S, Lohiya P, Murugiesan V, Panda A. Corneal astigmatism
correction with opposite clear corneal incisions or single corneal incision: Comparative analysis. J Cataract Refract Surg
2006; 32: 1432-1437. 5. Qammar A, Mullaney P. Paired
opposite clear corneal incisions to correct pre existing astigmatism in cataract patients. J Cataract Refract Surg 2005;
31: 1167-1170.
P554 RESULTS OF COMBINED PHACOEMULSIFICATION
AND VISCOCANALOSTOMY IN CATARACT ASSOCIATED WITH PSEUDOEXFOLIATIVE GLAUCOMA VERSUS
PRIMARY OPEN-ANGLE GLAUCOMA
K.M. Hassan1, M. Awadallah2
1
Magrabi Eye Center, RIYADH, Saudi Arabia, 2Faculty of
Medicine,Cairo University, CAIRO, Egypt
Purpose: To study the outcome and the rate of intraoperative
and postoperative complications of combined viscocanalostomy and phacoemulsification (phacoviscocanalostomy) in
eyes with pseudoexfoliation glaucoma (PEXG) versus eyes
with primary open-angle glaucoma (POAG).
Methods: A prospective comparative study that included 60
consecutive eyes of 60 patients with medically uncontrolled
PEXG (30 eyes) or POAG (30 eyes) associated with visually
significant cataract. Phacoviscocanalostomy was performed
in all patients. Success rate based on postoperative intraocular pressure (IOP) reduction and requirement for topical
antiglaucoma medication was evaluated as the main outcome
measure. Visual acuity and complication rates were secondary outcomes.

Results: The mean follow-up was 19.7 ± 7.01 months (range
12-36 months). There was a statistically significant decrease
in mean IOP in both groups at all postoperative follow up
intervals (p < .05). At last postoperative visit, the mean percentage of IOP reduction was 49.8% in the PEXG group, and
30.9% in the POAG group. Complete surgical success (IOP
≤ 21 mmHg without medication) was achieved in 28 eyes
(93.3%) in the PEXG group, and in 25 eyes (83.3%) in the
POAG group. Qualified success (IOP ≤ 21 mmHg with or
without glaucoma medication) was achieved in all eyes
(100%) of both groups. All patients in the study demonstrated
significant improvement of uncorrected and best-corrected
visual acuity postoperatively. Transient complications that
did not affect the surgical outcome included: Descemet membrane microperforations, macroperforation, zonular dehiscence, vitreous loss, and postoperative transient IOP spike
and iris plugging. No eye developed a trabeculectomy-type
bleb, hyphema, fibrin exudation, or bleb-related complications. None required peripheral iridectomy, goniopuncture,
or further glaucoma surgery.
Conclusion: Phacoviscocanalostomy achieved excellent
IOP control and visual acuity improvement in both PEXG and
POAG patients with coexisting cataract. The PEXG group
demonstrated lower IOP reduction and fewer postoperative
antiglaucoma medications than the POAG group. Complication rate was low and did not affect the surgical outcome.
Therefore, phacoviscocanalostomy is an effective and safe
surgical procedure that can represent an alternative to phacotrabeculectomy in both groups of patients.
References:
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1999; 25: 1370-1375. 3. Uretmen O, Ates H, Guven S, et al.
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Wishart MS, Dagres E. Seven-year follow-up of combined
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M, et al. Comparison of surgical outcomes of combined viscocanalostomy and cataract surgery with combined trabeculotomy and cataract surgery. Am J Ophthalmol 2002; 134:
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P555 GOLD MICRO SHUNT COMBINED WITH CATARACT
SURGERY FOR OPEN-ANGLE GLAUCOMA PATIENTS
TREATMENT – SHORT-TERM RESULTS
M. Rekas, B. Fuksinska, A. Stankiewicz
Military Health Service Institute, WARSAW, Poland
Purpose: To evaluate the effectiveness and safety of phacoemulsification and GMS+ for POAG treatment in 18 months
follow-up.
Methods: This prospective analysis included 36 eyes of 36
patients with POAG and cataract. The indication was uncontrolled primary open-angle glaucoma and coexisting cataract.
Best corrected visual acuity (BCVA), intraocular pressure
(IOP), appearance of the anterior and posterior segments of
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the eye, and number of medications were examined. Followup examinations were done on days 1 and 7, and at 1, 3, 6,
12 and 18 months. Complete success was defined as an IOP
≤ 16 mmHg without any medications, and qualified success
as an IOP ≤ 16 mmHg with medication. For statistical analyses, Mann-Whitney U test, Student’s t-test, pair sequence
Wilcoxon test, and analysis of variance were used; survival
analysis was done using the Kaplan-Meier test.
Results: After 18 months of observation, mean IOP was
decreased by 22.1% from 19.5 ± 2.5 to 15.2 ± 1.3 mmHg
(p < 0.001). Fewer antiglaucoma medications were used after
surgery and the results were statistically significant (2.1 vs
0.14, p < 0.05). Complete and qualified success rates,
respectively, were 75% and 97%. The BCVA before the
operation took out into the distance 0.4 and grew significantly
to 0.87 (p < 0.05).
Conclusions: Gold Micro Shunt implantation combined with
phacoemulsyfication provides good control of IOP in short
period follow-up with a few post-op complications.
References:
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simple with microshunt. Ocular Surgery News –Europe/AsiaPacific edition 2008; 19: 28. 5. Yablonski ME. Trabeculectomy with internal tube shunt: a novel glaucoma surgery. J
Glaucoma 2005; 14: 91-97.
P556 COMBINED PHACOEMULSIFICATION AND NONPENETRATING SCLERECTOMY WITH AND WITHOUT
T-FLUX IMPLANT IN OPEN-ANGLE GLAUCOMA
PATIENTS
T. Ajdelsztajn1, F. Malerbi2, G. Baikoff3, P. Rozot3
1
Benchimol Clinic, RIO DE JANEIRO, Brazil, 2UNIFESP, SAO
PAULO, Brazil, 3Clinique Monticelli, MARSEILLE, France
Purpose: To compare the efficacy of combined phacoemulsification and non-penetrating sclerectomy with and without
T-Flux implant in open-angle glaucoma patients.
Design: Prospective interventional clinical study.
Participants: Seventy-four eyes of 37 glaucoma patients.
Methods: Patients underwent combined phacoemulsification
and non penetrating sclerectomy with and without the nonabsorbable T-Flux implant (IOL TECH Laboratories, France).
To evaluate efficacy of this implant in combined cataract and
glaucoma surgery, we compared both groups. Each eye of
the same subject was submitted to a different technique (with
or without T-Flux). Best corrected visual acuity, intraocular
pressure (IOP) and optic disc assessment were performed
preoperatively and postoperatively at 1 day, 1 week, and 1,
3, 6, and 12 months. We determined the rates of IOP reduction, surgical success and complications.
Results: Mean postoperative IOP was 13,26 ± 2,52 mmHg
in group 1 (without T-Flux) and 14,2 ± 2,33 mmHg in group
2 (with T-Flux), with pressure reduction of 31% in group 1
and of 27% in group 2 after one year follow-up. Pressures

& 15 mmHg were 67,5% in group 1 and 70,2% in group 2
without treatment. One eye in group 1 was converted to standard trabeculectomy owing to perforation of the trabeculoDescemet’s membrane during scleral flap performance.
Conclusion: Statistically significant drop of IOP with few
postoperative complications was achieved with combined
phacoemulsification and non penetrating sclerectomy with
and without T-Flux implantation. No postoperative complications were observed in this study. Success rates were comparable in both groups.
References:
1 Watson PG, Jakeman C, Ozturk M, et al. The complications
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J Ophthalmol 1999; 83: 6-11. 7. Mermoud A, Schnyder CC,
Sickenberg M, et al. Comparison of deep sclerectomy with
collagen implant and trabeculectomy in open-angle glaucoma. J Cataract Refract Surg 1999; 25: 323-331. 8.
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of deep sclerectomy with collagen implant. J Cataract Refract
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P557 EVALUATION OF DOUBLE-MIRROR GONIO LENS
FOR GONIOSYNECHIALYSIS COMPARING WITH THE
CONVENTIONAL GONIOPRISM
K. Mori, Y. Maruyama, Y. Ikeda, S. Naruse, K. Imai, K.
Kimura, S. Kinoshita
Kyoto Pref. University of Medicine, KYOTO, Japan
Purpose: To evaluate the usefulness of double-mirror gonio
lens (dmG; Mori upright surgical gonio lens, Ocular Instruments, Inc., Bellevue, WA, USA) for goniosynechialysis
(GSL), comparing with the conventional Swan-Jacob gonioprism (SJG; Ocular Instruments, Inc.).
Design: Retrospective, consecutive, comparative study.
Participants and controls: Two consecutive case series of
20 uncontrollable primary angle closure/glaucoma (PAC/G)
in the year of 2001 and 2007 were enrolled to this study at
the Glaucoma Clinic in Kyoto Prefectural University of Medicine, Kyoto Japan. The other consecutive series of 20 cataract extraction surgery in the same time period (in the year
of 2001 and 2007) were also enrolled as controls.
Methods: Written informed consents were obtained before
the surgery for all patients, and all the surgery were performed by one surgeon (K.M). Surgical procedures for GSL
were as follows: 1) after viscoelastic material (Healon,
Advanced Medical Optics, Inc., Santa Ana, CA, USA) was
injected into the anterior chamber, SJG (n = 20, in the operation period of 2001) or dmG (n = 20, in 2007) was placed
on the surface of the cornea. 2) Goniosynechialysis was performed with spatula toward the peripheral anterior synechia
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(PAS). 3) Phacoemulcification and aspiration were performed
using Alcon Infinity vision system (Alcon Lab, Inc., Ft Worth,
TX, USA). 4) Intraocular lens (Acrysof /IQ, Alcon Lab, Inc.)
was implanted through Monarch II IOL delivery system. Total
operation time was recorded and compared between the two
groups.
Main outcome measure: Surgical outcome was assessed
in terms of intraocular pressure (IOP) change, complication
rate, and total operation time. Statistical difference was evaluated using the Mann-Whitney U analysis.
Results: In both groups, GSL was performed without any
complications, and IOP was well-controlled between 16 to
19 mmHg after one month. In SJG group, patients had to
keep the head and the eye ball largely tilted, however, there
were some area in the upper and lower quadrants where
angle structure could not be observed. On the other hand, in
dmG group, whole angle structure could be observed without
tilting the head, and GSL was performed even in the upper
and lower quadrants. The operation time of SJG and dmG
groups were 47.7 ± 10.7 and 26.6 ± 6.4 (mean ± SD) minutes,
respectively, while simple cataract surgery took 20.8 ± 5.8
and 17.3 ± 4.2 minutes in the year of 2001 and 2007 respectively. The operation time of dmG group is significantly shorter
than that of SJG group (p = 0.0004), although there is no
differences between the time of cataract surgery in the year
of 2001 and 2007.
Conclusions: Double-mirror gonio lens is more useful than
conventional gonioprism in performing GSL in terms of not
only the shorter operation time, but also the easier surgical
procedure.
References:
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Iwasaki N, et al. Arch Ophthalmol 1997; 115: 1333-1335. 3.
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Tanihara H, et al. Graefes Arch Clin Exp Ophthalmol 1992;
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P558 PHACOEMULSIFICATION COMBINED WITH NONPENETRATING DEEP SCLERECTOMY IN THE PATIENTS
HAVING BOTH PSEUDOEXFOLIATIVE GLAUCOMA AND
CATARACT: EFFICACY AND SAFETY
A. Karakurt, G. Bilgin, M. Saricaoglu, H. Hasiripi
Ankara Numune Education and Research Hospital, ANKARA,
Turkey
Purpose: To evaluate the efficacy and safety of combined
phacoemulsification-nonpenetrating deep sclerectomy surgery for the patients having both pseudoexfoliative glaucoma
and cataract.
Design: A randomized prospective study.
Participants: Twenty-seven eyes from 24 patients with pseudoexfoliative glaucoma and cataract that underwent phacoemulsification from clear corneal incision combined with
nonpenetrating deep sclerectomy procedure between years
2006-2008 were included in the study.
Material and methods: Twenty-seven eyes from 24 patients
with pseudoexfoliative glaucoma and cataract that underwent
phacoemulsification from clear corneal incision combined
with nonpenetrating deep sclerectomy procedure between
years 2006-2008 were included in this prospective study. The
patients’ visual acuity taken with Snellen chart, intraocular
pressure(IOP) measuerd with Goldmann applanation tonom-

etry and number of anti-glaucoma medications used were
recorded in both pre- and postoperative periods. The results
were evaluated.
Main outcome measures: Visual acuity, intraocular pressure and number of anti-glaucoma medications used.
Results: The mean age of the patients included in this study
was 68.8 ± 9.8 years (51-85). No patients had any complications during or after the operation. The mean follow-up period
was 12 ± 4,2 months. Preoperative mean visual acuity was
0.14 ± 0.1 and postoperative final mean visual acuity was
0.42 ± 0.34. Preoperative mean IOP was 22.0 ± 8.12 mmHg
and found to be 14.4 ± 3.49 mmHg at the last postoperative
visit.The number of glaucoma medications used was 1.7 ±
1.26 in the preoperative period and we found that this was
0.17 ± 0.38 in the postoperative visits. The increase in the
visual acuity,decrease in the IOP and number of the antiglaucoma medications in the postoperative period was found
to be statistically significant when compared to the preoperative values (p < 0.001).
Conclusion: Combined phacoemulsification-nonpenetrating
deep sclerectomy procedure was found to be successful in
the patients having both pseudoexfoliative glaucoma and
cataract to control IOP and to increase visual acuity. The
limited increase of visual acuity in some patients because of
the advanced glaucoma points out rapid progression of pseudoexfoliative glaucoma.
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1. Mendrinos E, Mermoud A, Shaarawy T. Nonpenetrating
glaucoma surgery. Surv Ophthalmol 2008; 53: 592-630. 2.
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3. Anand S, Anand N. Combined phacoemulsification and
deep sclerectomy (PDS) with intraoperative mitomycin C
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Rivas L. Influence of deep scleral flap size on intraocular
pressure after deep sclerectomy. Eur J Ophthalmol 2007; 17:
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A. Comparative study between deep sclerectomy with and
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P559 DEVELOPMENT OF PTOSIS AFTER PHACOEMULSIFICATION WITH TRABECULECTOMY COMPARED TO
EXTRACAPSULAR CATARACT EXTRACTION
J. Tatsios
National University Hospital Singapore, SINGAPORE, Singapore
Purpose: To evaluate the incidence and development of
ptosis in patients after phacoemulsification with trabeculectomy in comparison to patients who underwent extracapsular
cataract extraction.
Design: Retrospective non-randomized case series.
Methods: Retrospective study involving 84 patients (85
separate eyes) recruited at the National University Hospital
in Singapore, who underwent either phacoemulsification surgery with trabeculectomy between October 2006 and September 2007 or extracapsular cataract extraction (ECCE).
Bleb-measurements of patients who underwent cataract
surgery with trabeculectomy were taken 6 months post-operatively using anterior-segment imaging, including measure-
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ments of the bleb height as well as the total are of the bleb.
The patients were examined in a follow-up period of a mean
of 13.4 months after the surgery. Palpebral aperture, marginal reflex distance and levator function were assessed and
ptosis was defined as a difference in the marginal reflex distance of 2 mm in unilateral cases or a marginal reflex distance
of less than 2 mm in bilateral cases.
Results: Mean age of the subjects in the phacoemulsification
with trabeculectomy group was 66.79 years, with a majority
of 77.5% being Chinese and 61.2% male. The mean followup period was 14.8 months. Out of 49 eyes, 8 eyes (16.3%)
could be identified with unilateral ptosis (same side as surgery) as well as 3 patients with bilateral ptosis. However, in
all bilateral-cases, phacoemulsification-trabeculectomy had
been performed before the study period in the fellow eye.
Therefore, only the eye that was operated during study period
was included. Mean age of the patients in the ECCE-group
was 72.8 years with a majority of 58.3% being Chinese and
50% male. The mean follow-up period included 11.6 months.
Out of 36 eyes, 5 eyes were diagnosed having a unilateral
ptosis, represented by 13. 9%, however no patients presenting with bilateral ptosis. Incidence of unilateral ptosis in the
phacoemulsification-trabeculectomy group was 16.3% compared to 13.9% in the ECCE-group which was not statistically
significant (p = 0.239). Looking at the group of patients who
underwent phacoemulsification with trabeculectomy, the bleb
height was measured using anterior-segment imaging and
showed a mean of 1.381 mm in 38 eyes (out of a total of 49
eyes) who did not present with ptosis. Eleven eyes with ptosis showed a mean bleb-height of 1.474 mm, p-value being
0.607. Measurements of the total area of the bleb showed a
mean of 5.941 mm in 38 eyes without ptosis and 4.8 mm in
11 with ptosis with a p-value of 0.157.
Conclusion: The number of patients involved in this study
might not be as large as desirable, but the study shows that
the incidence of ptosis in patients undergoing cataract-surgery with trabeculectomy is not significantly higher than
patients undergoing ECCE. Measurements of the bleb height
show that there is a trend towards higher bleb heights in
patients presenting with ptosis and a larger total area of the
bleb in patients without ptosis, both not statistically significant.
References:
1. Singh M, et al. Imaging of trabeculectomy blebs using
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Objective: To assess the safety and efficacy of biodegradable collagen matrix implant in glaucoma patients undergoing
phacotrabeculectomy surgery.
Design: Case-control study.
Participants: Patients with cataract and primary glaucoma
with failed medical and/or laser treatment requiring phacotrabeculectomy surgery.
Methods: Consecutive patients who were eligible underwent
phacotrabeculectomy with intra-operative use of biodegradable collagen implant placed over the sclera flap. The control
arm consisted of patients who underwent phacotrabeculectomy augmented with Mitomycin C (MMC). The surgical technique and post-operative regimens were standardized in both
arms. Participants were reviewed at postoperative days 1, 7,
14, and 90, and underwent slit lamp examination, intra-ocular pressure (IOP) measurement, bleb photography and anterior segment OCT imaging of the bleb. Complications related
to the surgical procedure were documented.
Main outcome measures: Intraocular pressure (IOP) reduction and safety based on the incidence of complications.
Results: Of the 40 subjects (19 POAG and 21 PACG)
recruited into the study, 27 were enrolled into the collagen
implant arm and 13 into the control arm. From a mean baseline IOP of 17.1 ± 4.1 mmHg (95% confidence interval [CI],
15.6-18.7) in the collagen implant arm and 22.2 ± 6.8 mmHg
(95% CI, 18.5-25.9) (p = 0.006) in the MMC arm, the postoperative IOP at 3 months was 15.2 ± 4.1 (95% CI, 13.7-16.8)
and 13.5 ± 5.2 mmHg (95% CI, 10.6-16.4) (p = 0.001) respectively. Mean change in IOP at 3 months, after adjusting for
age, gender, baseline IOP difference and covariate total
medications, was greater in the MMC group (p = 0.009). By
3 months, there were more subjects in the collagen implant
arm that required additional interventions such as needling
with 5FU (29% v 7%, p = 0.2). Twenty-two percent of subjects
in the collagen implant arm required medications to control
IOP in comparison to 7% in the MMC arm (p = 0.7). No
postoperative complications were reported in either group.
Conclusions: At 3 months, phacotrabeculectomy with intraoperative biodegradable collagen implant was associated
with lower IOP reduction compared to phacotrabeculectomy
with MMC. No safety concerns were recorded in the collagen
implant arm at 3 months.
References:
1. Chen HS, Ritch R, Krupin T, Hsu WC. Control of filtering
bleb structure through tissue bioengineering: An animal
model. Invest Ophthalmol Vis Sci 2006; 47: 5310-5314. 2.
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P560 USE OF BIODEGRADABLE COLLAGEN MATRIX
IMPLANT FOR PHACOTRABECULECTOMY SURGERY
IN PRIMARY GLAUCOMA: INITIAL RESULTS OF A CASECONTROL STUDY
A. Narayanaswamy1, S.K. Seah2, S.A. Perera2, T.T. Wong1,
S.T. Hoh2, T. Aung1
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P561 SIMULTANEOUS MICROINVASIVE NON-PENETRATING DEEP SCLERECTOMY AND CATARACT PHACOEMULSIFICATION WITH FLEXIBLE IOL IMPLANTATION
USING A SINGLE SCLERAL LIMBAL ACCESS (MNPDS+
PHCE+IOL)
M. Frankowska-Gierlak, K.P. Takhchidi, V.V. Agafonova,
N.P. Yanovskaya
The S. Fyodorov Eye Microsurgery Complex - Federal State
Institution, MOSCOW, Russian Federation
Purpose: To determine an efficacy of a combined simultaneous operation by mNPDS+PhCE+IOL method.
Material and Methods: The operation was performed in 75
eyes of patients with cataract and open-angle glaucoma. The
average age: 75 ± 8.2 years. Standard, ophthalmic examinations and ultrasound biomicroscopy (UBM) were carried out
pre- and post-operatively. BCVA preoperatively averaged
0.21 ± 0.08, mean intraocular pressure value (IOP) in
hypotensive regimen, at the moment of surgery was 23.4 ±
0.4 mmHg. All patients underwent a complex preoperative
medication.
Surgical technique: Anterior capsulorhexis was performed
through paracentesis after local anesthesia. A 3.0 mm conjunctival incision was carried out along limbus. Scleral incision to 1/3 of its thickness was placed at limbus to form
semi-oval scleral peak of 2.5 x 2.0 mm. Scleral limbal tunnel
was formed penetrating into clear corneal layers up to 1.0-1.5
mm along the entire incision. Deep layers of scleral tissue
and external wall of the Schlemm’s canal were removed to
2/3 of average depth volume set by dimensions of superficial
scleral flap. Under the external scleral flap over the zone of
the denuded Descemet’s membrane we penetrated into anterior chamber (2.20-2.75 mm depending on IOL types). Then
all steps of phacoemulsification were performed and a flexible IOL was implanted. Superficial flap was put back and the
conjunctiva was shifted to the zone of surgical intervention
with a buried purse-string conjunctival suture at limbus.
Results: The average BCVA was 0.79 ± 0.06 one month
later, 0.9 ± 0.07 - 3 years later, the average IOP 15.6 ± 1.26
and 15.15 ± 1.39 respectively. Transitory hypertension and
a resistant loss of hypotensive effect were not noted. Descemetogoniopuncture (DGP) was performed in 4 cases, β-blocker
was prescribed in 3 cases. The IOP less than 21 mmHg
without additional hypotensive treatment remained 3 years
later in 92% of cases. Complications: posterior capsule rupture - 1 case, insignificant hemorrhages - 5, corneal edema
- 2, exudative reaction - 4, local flat choroidal detachment - 1
case, that is less than in the literature. In all cases, a flat filtering bleb was formed in postoperative follow-up. Maintenance
of the created additional outflow pathway was confirmed by
UBM data in follow-up up to 3 years.
Conclusion: Suggested method of simultaneous surgical
treatment of cataract and open angle glaucoma - mNPDS+
PhCE+IOL using a single scleral limbal access is an efficient,
safe, less traumatic intervention, that simultaneously
improves optical and functional results and decrease quantity
of complications in surgery of this combined pathology.
References:
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- 12 months observations. Klinika Oczna 2008; 110: 145-150.
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Method of combined surgical treatment of open-angle glaucoma and cataract with intraocular lens implantation. RF
Patent for invention No. 2995939. 6. Takhchidi KP, Mironova
EM, Yanovskaya NP, Frankowska-Gierlak M. Efficacy of
complex preoperative preparation for patients to prevent
complications in combined surgical treatment of cataract and
glaucoma. Modern technologies of cataract and refractive
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P562 EFFECT OF SCLERAL FLAP SIZE ON INTRAOCULAR PRESSURE IN PHACOTRABECULECTOMY
P.H. Jansari
SSG Eye Institute, RAJKOT, India
Purpose: To study effect of size of scleral flap in trabeculectomy combined with phacoemulsification (phacotrabeculectomy) on outcome of intraocular pressure (IOP).
Design: Prospective comparative surgical case series.
Participants: Fifty-seven eyes of 57 patients having cataract
and primary open-angle glaucoma or primary angle-closure
glaucoma.
Methods: Fifty-seven consecutive patients who underwent
phacotrabeculectomy where prospectively studied for postoperative IOP control. The patients (group A) who selected
foldable intraocular lens, their triangular trabeculectomy flap
was sized 3 x 3 x 3 mm. In patients (group B) opting for non
foldable intraocular lens, their triangular flap was sized 5 x 4
x 4 mm.
Main outcome measures: Postoperative IOP control.
Results: Group A had 22 eyes. Mean pre and postoperative
IOP was 26.27 mmHg and 14.22 mmHg respectively. Group
B had 35 eyes. Mean pre and postoperative IOP was 24.57
mmHg and 12.5 mmHg respectively. There was no statistically significant difference for IOP reduction among both
groups.
Conclusion: IOP reduction is not affected by size of the flap
in trabeculectomy with phacoemulsification.
References:
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Efficacy and complications of releasable suture trabeculectomy and standard trabeculectomy. Int Ophthalmol 2005; 26:
9-14. 2. Kolker AE, Kass MA, Rait JL. Trabeculectomy with
releasable sutures. Trans Am Ophthalmol Soc 1993; 91:
131-141; discussion 141-145. 3. Starita RJ, Fellman RL,
Spaeth GL, Poryzees EM. Effect of varying size of scleral
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1984; 15: 484-487. 4. Birchall W, Bedggood A, Wells AP. Do
scleral flap dimensions influence reliability of intraocular pressure control in experimental trabeculectomy? Eye 2007; 21:
402-407. 5. Birchall W, Wakely L, Wells AP. The influence of
scleral flap position and dimensions on intraocular pressure
control in experimental trabeculectomy. J Glaucoma 2006;
15: 286-290.
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P563 COMBINED DEEP SCLERECTOMY AND PHACOEMULSIFICATION WITH PCIOL FOR COEXISTING
CATARACT AND GLAUCOMA: TONOMETRIC AND PERIMETRIC TEN YEARS FOLLOW-UP OF 140 CONSECUTIVE
CASES
E. Martini1, M. Guiducci1, P. Ducange2
1
Ospedale di Sassuolo (MO), SASSUOLO (MO), Italy, 2Policlinico di Modena, MODENA, Italy
Purpose: To describe the ten years results of intraocular
pressure control and visual field in patients operated with
combined phacoemulsification, IOL implant and deep sclerectomy.
Type of study: Prospective, uncontrolled open series.
Materials and Methods: One hundred forty consecutive
cases of coexisting uncontrolled glaucoma and significant
cataract underwent combined surgery with superior deep
sclerectomy and temporal approach phacoemulsification with
posterior chamber injectable IOL implant. Eyes with more
than 12 months of follow-up were included for analysis. Principal outcomes were: mean IOP and visual field mean
indexes (MD and PSD), secondary outcomes were visual
acuity, number of IOP-lowering drugs and failure rate. Failure
was defined as IOP > 18 mmHg or confirmed visual field
progression. Statistical analysis was performed by two-tailed
Student’s Test for numeric variables and with chi-square test
for non parametric variables.
Results: Mean follow up was 74 months (12 to 123). One
hundred twenty-seven patients (91%) completed at least 12
months of follow-up, 8 died or were lost to follow-up. Mean
IOP preoperatively was 25,42 ± 6,31 mmHg, it was 13,52 ±
3,1 mmHg at 1 year, 14,06 ± 2,81 mmHg at 2 years, 14,11 ±
3,53 mmHg at 4 years, 14,12 ± 2,90 mmHg at 6 years, 14,13
± 2,17 at 8 years, 14,00 ± 2,37 at 10 years (11 patients).
Visual field mean MD at base line was -19,39 ± 8,23, mean
PSD was 7,18 ± 3,16. At 3 years mean MD was -17,56 ± 9,01
(p = 0,02) and mean PSD was 6,49 ± 4.66 (n.s.); at 5 years
mean MD was still better than baseline-17,71 ± 10,01 (n.s.),
at 8 yrs mean MD was -16,87 ± 10,75 (n.s.). Mean visual
acuity improved from baseline 0,29 ± 0,16 to 0,71 ± 0,34 at
8 years (p < 0,001). Mean number of IOP lowering drugs
decreased significantly from 2,8 ± 0,8 at baseline, to 0,85 ±
0,94 at last follow-up (p < 0,001). Tonometric failure rate (IOP
> 18) was 7% ; perimetric failure rate (damage progression)
was 5%; 45 cases (32,15%) received YAG laser goniopuncture, 55 cases (39,3%) received 5FU injections; 6 cases
(4,3%) needed further antiglaucomatous surgery, 3 cases
(2,15%) received selective trabeculoplasty (SLT).
Conclusions: In our series combined deep sclerectomy and
phacoemulsification with PCIOL proved to be highly effective
for long-term IOP control with 88% success rate, a mean
reduction of almost 42% at 8 years and visual field mean MD
that 8 years after surgery was still better than baseline
although not significantly; with a very safe post operative
course, low rate of complications and a very significant reduction of IOP lowering drugs.
References:
1. Seven-year follow-up of combined cataract extraction and
viscocanalostomy. Wishart MS, Dagres E. J Cataract Refract
Surg 2006; 32: 2043-2049. 2. Short- and medium-term
intraocular pressure lowering effects of combined phacoemulsification and non-penetrating deep sclerectomy without
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rez MJ. Arch Soc Esp Oftalmol 2006; 81: 93-100. 3. Surgical
management of coexisting cataract and glaucoma. Lee RK,
Gedde SJ. Int Ophthalmol Clin 2004; 44: 151-166. (Review.)
4. Jampel HD, et al. Effect of technique on intraocular pressure after combined cataract and glaucoma surgery: An
evidence-based review. Ophthalmology 2002; 109:
2215-2224. 5. Friedman DS, et al. Surgical strategies for
coexisting glaucoma and cataract: an evidence-based
update. Ophthalmology 2002; 109: 1902-1913.
P564 INTERMEDIATE-TERM RESULTS: EFFECTS OF
SURGICAL TECHNIQUE: PHACOTRABECULECTOMY VS
PHACOEMULSIFICATION AND PRIMARY AHMED VALVE
ON INTRAOCULAR PRESSURE IN MEXICAN PATIENTS
WITH OPEN-ANGLE GLAUCOMA
O. Albis-Donado, C. Sanchez-Noguera, L. Cardenas-Gomez,
F. Gil-Carrasco, R. Castaneda-Diez
Asociacion Para Evitar la Ceguera en México, MEXICO,
Mexico
Purpose: To evaluate the results of primary combined phacoemulsification and trabeculectomy vs primary combined
phacoemulsification and Ahmed glaucoma valve implant without a tube-covering patch in adult Mexican patients with primary, pseudoexfoliative or pigmentary open angle
glaucoma.
Design: Retrospective case series.
Participants: Charts of 251 patients over 18 years of age
operated with either technique between January 2002 and
June 2008 were analyzed. Group 1 comprised of 210 eyes of
192 patients operated with primary combined phaco-trabeculectomy and group 2 comprised of 60 eyes of 59 patients
operated with phacoemulsification combined with primary
Ahmed Glaucoma Valve implantation during the same period.
Target IOPs were determined for each patient depending on
cup/disc ratio. Success was defined as an IOP lower or at
target, and any IOP over target at any time-point was defined
as failure if medications could not reach target or if additional
procedures to lower IOP were needed.
Results: Mean preoperative IOP was 17.62 mmHg in group
1 and 17.78 in group 2, and lowered to, respectively, 10.06
and 8.95 by day 1, 12.26 and 11.90 by year 1, 10.75 and 10.71
by year 5. Survival rates were 94.8% vs 91% at 6 months,
87.2% vs 91% at 12 months, 81.9% vs 91% at 24 months,
77.9% vs 84.5% at 36, 48 and 72 months in group-1 vs group-2
eyes, a not statistically significant difference. Mean survival
time for phaco-trabeculectomy was 59.9 months, and 63.6 for
phaco-Ahmed valve, also a not significant difference. The number of medications needed to control IOP during the full followup period are similar at all time-points, except in month 6
group-1 patients needed 0.92 vs 0.58 medications in group 2
(p = 0.023), and in month 12 group 1 needed 1.41 medications
vs 0.83 in group 2 (p = 0.002). Transient bleb leaks were more
frequent in group 1 eyes (33 eyes, 15.7% vs 0%, p < 0.001)
and transient choroidal detachments were more frequent in
group 2 eyes (7 eyes, 3.3% in group 1 vs 8 eyes, 13.3% in
group 2, p = 0.007).
Conclusion: Mid-term results of combined phacoemulsification with trabeculectomy and results of combined phacoemulsification with Ahmed Valve glaucoma implants are
comparable, regarding IOP control, and favoring combination
with AGV for medications needed up to 3rd year of followup.
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P565 COMPARISON OF THE SURGICAL OUTCOMES OF
SINGLE SITE PHACOTRABECULECTOMY WITHOUT
MITOMYCIN C IN POAG AND PACG
R. Maheshwari, G.C. Sekhar, A.K. Mandal, H.B.L. Rao
LV Prasad Eye Institute, MUZAFFARNAGAR, India
Purpose: To compare the surgical outcomes of single site
phaco trabeculectomy without Mitomycin C in primary angleclosure glaucoma (PACG) and primary open-angle glaucoma
(POAG).
Design: Retrospective review.
Particpants: Forty-seven eyes of 39 PACG patients and 45
eyes of 33 POAG patients were included.
Intervention: Patients underwent single-site phaco trabeculectomy without MMC with a minimum post-operative follow-up of 12 months. Preoperative and post operative data
between the two groups were analysed.
Results: The mean follow-up was 41.35 ± 18.13 months.
The average IOP reduction in PACG group was 31.25 ±
34.49%. The average IOP reduction in POAG group was
21.14 ± 25.69% (p = 0.021). The mean number of medications at final follow-up in PACG group was 0.26 ± 0.57 and
in POAG group was 0.60 ± 0.863 (p = 0.026).
Conclusion: The surgical outcomes of single site phaco trabeculectomy without MMC are better in PACG as compared
to POAG.
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12.16. Surgical treatment: Vitrectomy
P566 RESULTS OF COMBINED VITRECTOMY, PHACOEMULSIFICATION AND POSTERIOR APPROACH
ZONULO-HYALOIDO-IRIDECTOMY (VPPI) FOR CATARACT SURGERY IN EYES WITH EXTREMELY SHALLOW
ANTERIOR CHAMBERS
A. Bansal1, Y. Sha2, V. Sung2
1
Bristol Eye Hospital, BRISTOL, UK, 2Birmingham and Midland Eye Centre, BIRMINGHAM, UK
Objective: To present the medium term results of initial
cases operated with an innovative technique of combined
core vitrectomy, phacoemulsification and posterior approach
zonulo-hyaloido-iridectomy (VPPI) for performing safe cataract surgery in very small eyes, with extremely shallow anterior chambers, and to prevent and /or treat recurrent
post-operative aqueous misdirection.
Design: A retrospective non-comparative interventional
study of consecutive cases.
Participants: Nine eyes of 9 consecutive patients presented
with small axial lengths, bulky cataracts and extremely shallow anterior chambers. All eyes had angle-closure glaucoma,
three of which had a predominant phacomorphic component,
one had postoperative aqueous misdirection and one eye
was nanophthalmic. All included patients had a minimum of
one year’s regular follow-up details available.
Methods: A combined single-port core vitrectomy, phacoemulsification with intraocular lens implant with Lewiky
anterior chamber maintainer was done. A posterior approach
zonulo-hyaloido-iridectomy at 12 o’clock was then performed
to prevent post-operative aqueous misdirection.
Outcome measures: Pre-operative and post-operative
visual acuities, intraocular pressures and number of glaucoma medications were assesses and intra-operative and
post-operative complications, including any aqueous misdirection was recorded.
Results: The mean age at surgery was 68 years. The mean
axial length was 19.79 mm (range = 15.85 to 21.68 mm), the
mean anterior chamber depth was 1.78 mm and the mean
lens thickness was 4.81 mm. The mean follow-up was 22.28
months (range 12-48 months). At the last follow up visit there
was an improvement of a mean of 1.44 Snellen lines. No eye
had reduced vision. The mean pre-op IOP was 29.22 mmHg
with mean number of topical medications being 4.33 and 7
patients were on oral acetazolamide. The mean post-op IOP

325

book_Abstracts.indb 325

12-6-2009 16:18:40

on the last visit was 14.67 mmHg with mean number of topical medications being 0.67 and only 1 patient requiring oral
acetazolamide. There were no intraoperative complications.
One patient developed transient vitreous haemorrhage which
resolved spontaneously, and one patient required mitomycinc augmented trabeculectomy. One patient developed an
inflammatory membrane over the zonulo-hyaloido-iridectomy,
which did not respond well to Nd:YAG iridotomy, and required
a further vitrectomy with capsulotomy.
Conclusion: VPPI is an effective technique in safe removal
of bulky cataracts in small eyes with extremely shallow anterior chambers and in preventing recurrent post-operative
aqueous misdirection in high risk cases although if the
zonulo-hyaloido-iridectomy gets blocked it may require further surgical intervention.
References:
1. Sharma A, Sii F, Shah P, Kirkby GR. Vitrectomy-phacoemulsification-vitrectomy for the management of aqueous
misdirection syndromes in phakic eyes. Ophthalmology 2006;
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Ophthalmology 2005; 112: 1360-1367. 4. Faucher A,
Hasanee K, Rootman DS. Phacoemulsification and intraocular lens implantation in nanophthalmic eyes: report of a
medium-size series. J Cataract Refract Surg 2002; 28:
837-842. 5. Byrnes GA, Leen MM, Wong TP, Benson WE.
Vitrectomy for ciliary block (malignant) glaucoma. Ophthalmology 1995; 102: 1308.

12.20. Surgical treatment: Other
see also P342
P567 COLLAGENOPLASTY OF THE POSTERIOR SEGMENT OF THE EYEBALL IN THE TREATMENT OF GLAUCOMATOUS NEUROPATHY
S.Y. Anisimova, S.I. Anisimov, E.V. Larionov, I.V. Rogacheva,
O.S. Ozornina, M.K. Malakhanova
The Eye Center ‘East Sight Recover’, MOSCOW, Russian
Federation
Purpose: To evaluate the results of glaucoma surgery - nonpenetrating deep sclerectomy (NPDS) combined with posterior collagenoplasty with the devices from collagen type I
(Xenoplast). To investigate the effects of posterior collagenoplasty in eyes with advanced glaucoma previously subjected
to glaucoma surgery.
Design: Retrospective analysis.
Participants and controls: First group: 39 patients (39 eyes)
with advanced glaucoma operated by NPDS combined with
posterior collagenoplasty with Xenoplast (rectangular plates
8.0 x 15.0 x 1.0 mm). NPDS was performed in upper-internal
meridian. In other three oblique meridians after conjunctival
incisions in 8 mm from limbus and formation of subtenone
channels Xenoplast devices were moved towards the area
around the optic nerve. Second group: 22 patients (22 eyes)
were subjected to posterior subtenone implantation of Xenoplast in long-term period after glaucoma surgery. Patients of
this group had surgically normalized IOP. Control: Ten
patients (10 eyes) - NPDS without Xenoplast implantation
into subtenon space to the posterior segment of the eyeball.

In 1st and control group IOP level before surgery was
28,5-35,5 mmHg on maximal medications.
Methods: Clinical investigation included: vision acuity, computer perimetry, tonometry, optical coherent tomography
(OCT), ultrasonic investigation of the posterior eye segment.
Main outcome measure: In 1st and control group mean
post-op IOP was 13,2 ± 0,1 mmHg. In 1st and 2nd group we
revealed the decrease of visual field defects on 6%-10%.
Visual acuity improved on 0.123 in average. Optic disc excavation decreased on 0,11 ± 0,01 by OCT data. Nerve fibers
thickness increased from 41,13 ± 0,02 μm to 43,31 ± 0,02
μm. In control group in spite of IOP compensation we did not
found the positive changes in visual functions and morphometrical OCT data.
Results: There was no case of inflammatory or rejection
response to implanted Xenoplast device. In 1st and control
groups during the early post-op period in 17% of cases the
flat choroidal detachment occurred, resolved on medications.
Conclusions: NPDS combined with posterior collagenoplasty and collagenoplasty in long-time period after glaucoma
surgery arouse the improvement of visual functions and morphometrical parameters of the optic nerve and retinal nerve
fibers layer thickness.
References:
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eyes. Biochem Soc Trans 1991; 9: 861-865.
P568 ANTERIOR SEGMENT RECONSTRUCTION IN THE
TREATMENT OF PROBLEMATIC CASES OF SECONDARY GLAUCOMA WITH ORGANIC ANGLE BLOCK
D. Ivanov, N.V. Strenev, Z.V. Kataeva, D.B. Bardasov
S. Fyodorov Federal Institutuion, Ekaterinburg Branch, EKATERINBURG, Russian Federation
Purpose: To introduce the technology and evaluate the
results of treatment of problematic cases of secondary glaucoma with organic angle block.
Patients and Methods: In this retrospective study 38 eyes
of 31 patients with various forms of glaucoma with organic
angle block were enrolled. Mean age of patients was 48.4 ±
11.6 years. There were 21 men and 10 women. All the
patients were on antiglaucoma medications. Laser iridotomy
was performed on 5 eyes and filtering surgery - on 6 eyes
before operation. Mean preoperative IOP was 39.6 mmHg
(range, 29 to 62 mmHg), mean visual acuity was 0.24 (range,
light perception to 0.6). All the patients underwent anterior
segment reconstruction including phacoemulsification, IOL
implantation, reconstruction of the anterior chamber topography, controlled goniosynechialysis , and widening of the
anterior chamber angle with sutures.
Results: Patients were observed on day 3, months 1, 3, 6,
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12, 18 after surgery. Mean follow up was 17.4 ± 4.9 months.
Medications were used after surgery in 8 eyes, 4 of them later
underwent glaucoma surgery of other types. Changes of IOP
and visual acuity were as follows. On day 3 after surgery
mean IOP was 20.1 ± 3.2 mmHg, mean visual acuity 0.35 ±
0.11; one month - 19.4 ± 2.6 and 0.44 ± 0.18; three months
- 18.3 ± 3.4, 0.53 ± 0.17; six months - 19.8 ± 2.7, 0.55 ± 0.14;
one year - 20.52 ± 2.6, 0.48 ± 0.15, 18 months 20.48 ± 3.4,
0.53 ± 0.2 respectively.
Conclusion: The introduced technology provides high
hypotensive effect and visual acuity improvement in patients
with secondary glaucoma complicated by organic angle
block.

14. COSTING STUDIES;
PHARMACOECONOMICS
P569 A COST-EFFECTIVENESS ANALYSIS OF NONPENETRATING GLAUCOMA SURGERY WITHIN PUBLIC
AND SUPPLEMENTARY HEALTH SYSTEMS IN BRAZIL
COMPARED TO MEDICAL TREATMENT
R.A. Paletta Guedes1, V. Paletta Guedes1, A. Chaoubah2
1
Paletta Guedes Ophthalmic Center, JUIZ DE FORA, Brazil,
2
Federal University of Juiz de Fora, JUIZ DE FORA, Brazil
Purpose: To assess the cost-effectiveness of non-penetrating deep sclerectomy (NPDS) in both public (SUS) and
supplementary private (SS) services in Brazil and compare
it to medical treatment up to 5 years of follow-up.
Design: Cost-effectiveness analysis.
Participants: A consecutive retrospective study of 228 operated eyes was performed. All eyes were followed for 5
years.
Methods: The authors used the same data to calculate the
direct costs related to NPDS in SUS and in SS. This result
was then compared to the cost-effectiveness of medical
therapy using prostaglandin analogues alone and in combination with Timolol 0.5% or fixed combination of Timolol
0.5%/Dorzolamide.
Main outcome measure: Cost-effectiveness was defined as
cost (US dollars) for 1% reduction in IOP in 5 years
Results: Cost to achieve a reduction of 1% in IOP in 5 years
was US$ 16.21 for NPDS in SUS and US$ 34.89 in SS. The
same cost for medications varied from US$ 33.32 to US$
73.78. NPDS was the most cost-effective therapy for patients
in SUS and the second most in SS. In SS, the most costeffective therapy was the combination of bimatoprost (5-ml
bottle) and Timolol 0.5%. Performing NPDS can lead to an
economy up to 78.02% and 52.71% in SUS and SS, respectively.
Conclusion: NPDS can provide to the Brazilian Health System, both pubic and supplementary, a major economy when
compared to studied medications in 5 years.
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P570 A NOVEL APPROACH TO ESTABLISH AT WHICH
IOP TO START TREATMENT FOR OCULAR HYPERTENSION
A. van Gestel1, J.L. Severens2, C.A.B. Webers3, H.J.M. Beckers3, N.M. Jansonius4, J.S.A.G. Schouten3
1
Maastricht University Medical Center, MAASTRICHT, Netherlands, 2Maastricht University, MAASTRICHT, Netherlands, 3University Eye Clinic, MAASTRICHT, Netherlands,
4
University Medical Center Groningen, GRONINGEN, Netherlands
Objective: To evaluate the cost-effectiveness of pressure
lowering therapy in ocular hypertension depending on the
initial intraocular pressure.
Design: A validated computer model simulating the disease
progression of individual patients.
Methods: Current knowledge of ocular hypertension and
glaucoma disease progression as well as treatment effectiveness were synthesized in a computer model that simulated
the disease progression of individual (virtual) patients. The
model was debugged and validated. Costs were linked to
treatment and disease severity of the simulated patient, and
utility was linked to disease severity. The following treatment
strategies were evaluated: 1) treat all patients (target pressure ≤ 21 mmHg), versus 2) monitor all patients (visit every
three years) and start treatment only when conversion has
been observed. Both strategies were simulated in OHTpopulations without additional risk factors and an untreated
IOP of 22 mmHg, 24 mmHg, 26 mmHg, 28 mmHg and 30
mmHg. Univariate and multivariate sensitivity analyses were
performed to account for the uncertainty surrounding the
model’s parameter estimates.
Main outcomes measures: incremental discounted total
costs and quality-adjusted life-years (Qaly’s) of a ‘treat all’
strategy versus a ‘treat only converted’ strategy. Outcomes
represented a lifelong horizon.
Results: The average lifespan of patients in the model was
25.6 years. Treating all patients with ocular hypertension,
regardless of their IOP, resulted in health gains compared to
monitoring patients and treating only converted patients. The
incremental Qaly’s ranged from 0.17 in patients with an IOP
of 22 mmHg to 0.77 in patients with an IOP of 30 mmHg. The
years of blindness prevented ranged from 0.04 to 0.58
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respectively. Treating all patients was associated with incremental costs up to € 1,400/patient if baseline IOP was below
24 mmHg (€ 100 = US$ 120). In this subgroup the costutility was estimated at € 8,131/Qaly. In patients with a baseline IOP higher than 24 mmHg, treating all patients was
expected to be cost-saving. The additional costs for medications and ophthalmologist consultations incurred by treating
all patients were compensated by major cost savings in care
for low-vision and blindness. A univariate sensitivity analysis
showed that treating all patients remained cost-effective (€
16,000/Qaly to € 2,500/Qaly) if costs for blindness would only
be relevant at the severest level of visual field loss. Multivariate sensitivity analyses indicated that the model outcomes
were robust.
Conclusions: it is cost-effective to start treatment for ocular
hypertension at IOP’s higher than 22 mmHg, even in patients
without increased risk for conversion.
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15. MISCELLNAEOUS
P571 GLAUCOMA TYPES IN OPHTHALMOLOGY CLINIC
-AL AIN HOSPITAL - UAE: HOSPITAL BASED STUDY
A. Dahawy1, N.J.D. Nagelkerke2
1
Al Ain Hospital/ Vamed/Medical University of Vienna, AL AIN
- ABU DHABI, United Arab Emirates, 2Faculty of Medicine
and Health Science-UAE, AL AIN, United Arab Emirates
Purpose: To determine frequency distribution of glaucoma
and glaucoma suspect cases among patients attending ophthalmology clinic in Al Ain Hospital, UAE.
Design: Systematic, chart review, cross-sectional study.
Participants: Adult patients attending general ophthalmology clinic in Al Ain Hospital – Eastern medical region – UAE,
between April and December 2008 on one visit during that
period.
Methods: All patients were subjected to clinical evaluation
including personal, family and past history, measuring of
visual acuity and BCVA, applanation tonometry, slit lamp
examination of the anterior segment, gonioscopy, fundus
examination ± diurnal variation, disc photography, automated
visual field examination.
Main outcome measures: Frequency distribution of various
types of glaucoma and glaucoma-suspect cases. Other outcome measures include mean age, sex, visual acuity, IOP,
legal blindness.

Results: Five hundred patients were included, 282 females
(56.4%) and 218 males (43.6%), mean age is 51.1 ± 12.6 for
both sexes. Nationality: 49% UAE, 15.6% Omani, 10% Asian,
8% North African, 5% black African, 3.8% Palestine, 2.4%
Yemen, 6.2% others. Mean visual acuity was 0.32 ± 0.02.
Mean IOP 16.25 ± 0.2 for the left eye and 16.27 ± 0.2 for the
right eye. Glaucoma or glaucoma-suspect were diagnosed
in 246 eyes (24.6%). Glaucoma-suspect was diagnosed
in120 eyes (12%). Glaucoma was diagnosed in 126 eyes
(12.6%). Glaucoma cases were distributed as follows: primary angle-closure glaucoma and primary angle closure in
54 eyes (5.4%), primary open-angle glaucoma in 60 eyes
(6%), secondary glaucoma in 12 eyes (1.2%). Glaucomasuspect cases are distributed as follows: PAC-suspect 81
eyes (8.1%) , IOP-suspect 22 eyes (2.2%), optic-disc-suspect
13 eyes (1.3%) , and visual-field-suspect 4 eyes (0.4%). Out
of 126 glaucoma eyes 67 eyes (53.2%) are old cases and 59
eyes (46.8%) are newly diagnosed. Out of 120 glaucomasuspect eyes 13 eyes (10.8%) are old and 107 (89.2%) are
newly diagnosed. Legal blindness: 78 eyes (7.8%) were
legally blind. Glaucoma constituted 33.3% of legal blindness
causes followed by cataract 19.2% then cornea 12.8%, Diabetic retinopathy 9%, other retinal and optic disc causes
11.5%, and other causes 14.1%.
Conclusion: Glaucoma or glaucoma-suspects were diagnosed in one of every four patients in our study. Glaucoma
and glaucoma-suspect were equally distributed. Among glaucoma cases, open-angle and closed-angle glaucoma were
nearly equally distributed, with open-angle glaucoma slightly
higher. Glaucoma is a major cause of legal blindness in our
study. Patient education and public awareness of glaucoma
are recommended as well as Population based surveys.
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P572 DRIVERS LICENSE AND LEGAL BLINDNESS AS
MILESTONES FOR PROGRESSIVE EYE DISEASE
A. Bron1, A. Viswanathan2, U. Thelen3, R. De Natale4, A.
Ferreras5, P. Buchholz6, J. Gundgaard7, G. Schwartz8
1
University Hospital Dijon, DIJON, France, 2University College London, LONDON, UK, 3Private Practice, MÜNSTER,
Germany, 4Ospedale Civile di Monselice, MONSELICE, Italy,
5
Miguel Servet University Hospital, ISABEL LA CATOLICA,
Spain, 6Allergan, Inc., IRVINE, USA, 7Cowi A/S, KOLDING,
Denmark, 8GBMC Physicials Pavillion East, BALTIMORE,
USA
Purpose: As the population ages, incidence of age-related
eye conditions are expected to increase. This can cause

328

book_Abstracts.indb 328

12-6-2009 16:18:41

higher rates of loss of driver’s licenses and subsequent loss
of independence. The definition of visual impairment and cutoffs for age vary widely. Thus definitions may differ across
countries for driver’s license requirements and disability status. Our purpose was to review the requirements for holding
a driver’s license and rules for obtaining disability pension
due to low vision. Results are attempting to assess possibilities of using a milestone approach to describe progressive
eye disease.
Design: Desk research including an Internet search for government and research reports, websites, and journal articles
was done to review rules and requirements in six countries:
Germany, Spain, Italy, France, UK, and US. Linguistic experts
assisted the review to include relevant non-English documents.
Participants: None.
Methods: National findings and inter-country differences
were reviewed, discussed and verified with ophthalmology
specialists from each country for visual acuity and visual field
requirements, and the definition of legal blindness.
Results: Visual acuity (VA) limits are present in all driver’s
license regulations. In most countries the VA limit is 0.5.
Visual field (VF) limits are included in some drivers’ licence
regulations. In Europe VF requirements typically follow the
EU standard of a VF value of no less than 120°. In the United
States, VF requirements are typically between 110°-140°.
Some countries distinguish between being partially sighted
and blind within their definition of legal blindness, in others
there is only one limit. VA limits for being partially sighted are
usually set to 0.1 or lower, but can be higher if combined with
VF limits. VF thresholds have been defined at limits between
10°-20° in some countries. VA limits for blindness have been
definedat around 0.05 and 0.02.
Conclusions: In a clinical setting a drivers’ licence milestone
is a best-corrected VA of less than 0.5 or a VF of less than
120°, which is consistent in most countries. Legal blindness
is more difficult to define as the visual requirements vary or
involve a higher degree of assessment. Future research is
needed to quantify the burden and distribution of the milestones in terms of societal costs, lack of personal freedom
or social contact, and the dependency on others.
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P573 EMPOWERING AND TRAINING RURAL AND SEMIURBAN OPHTHALMOLOGISTS IN GLAUCOMA CAREIMPACT OF A MOBILE PROJECT – ‘NAYANA’
G.J. Murthy, P.R. Murthy, K.R. Murthy, M.R. Rakesh, S.K.
Rao
Vittala International Institute of Ophthalmology, BANGALORE, India

Background: ‘Case detection’ by ophthalmologists in the
population at risk, is the preferred approach to tackle Glaucoma blindness. Large population-based surveys of glaucoma in south India have demonstrated that diagnosis of
glaucoma cases, have been missed by ophthalmologists who
had previously examined them. Lack of access to equipment
and training are factors limiting the doctor’s ability. ‘Nayana’
is a project that aims at empowering rural ophthalmologists
in Karnataka in South India, with equipment and training to
diagnose and manage glaucoma. It is a mobile van, equipped
with automated perimeter (SAP), Applanation Tonometer
(AT), Slitlamp Biomicroscope, YAG laser, Diode Laser, Fundus Camera BScan, and Ultrasound Biomicroscope (UBM).
The van travels on a fixed calendar each month to 24 locations in 13 districts. Participating ophthalmologists, treat their
own patients on the van, and are given hands on training by
the consultant on board. The project targets both diabetic
retinopathy and glaucoma.
Objective: To evaluate the impact of ‘Nayana’ on the selfreported Glaucoma practise patterns of participating ophthalmologists.
Design: Prospective qualitative comparative study.
Participants: Fifty-nine doctors who answered the pre- and
post-project questionnaires were the source for the data.
Methods: Pre-project questionnaire was administered to
document practise patterns and their training with respect to,
AT, Gonioscopy, 78/ 60D examination, YAG laser, ability to
interpret SAP printouts, and perform UBM. Thirty months post
project, the ability of the same doctors to perform the procedures was assessed by the consultant , and they answered
a questionnaire. McNemar test of change was used to assess
change.
Main outcome measures: Change in ability to use standard
diagnostic and treatment modalities.
Results: Mean age of doctors was 42.03 ± 8.91 yrs. Before
the project, 37 (62.7%) had access to 78/60D lens, 25
(42.4%) AT, 8 (13.6%) to SAP, 10 (16.9%) to YAG laser, 34
(57.6%) to gonioscopes. None had access to UBM. Pre project, 33 (55.9%) were performing 78/60D assessment, 30
(50.8%) could perform AT, 33 (55.9%) could interpret SAP,
25 (42.4%) could perform YAG, 9 (15.2%) had done UBM,
and 33 ( 55.9%) could do gonioscopy. After 30 months of
training, there was a significant change in the number of
doctors able to perform these procedures: 78D- 47 (79.7%)
(p = 0.035), AT- 48 (81.4%)(p = 0.003), SAP- 45 (76.3%)(p
= 0.007), YAG- 49 (83.3%)(p < 0.001), gonio 49 (83.1%)(p =
0.037).
Conclusion: In a large developing country with limited
resources like India, cooperative sharing of equipment and
training the local doctors is an effective strategy to tackle
glaucoma blindness. It improves practise patterns of local
ophthalmologists.
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P575 KNOWLEDGE AND PERCEPTION OF GLAUCOMA
AMONG RESIDENT DOCTORS AND NURSES IN EBONYI
STATE UNIVERSITY TEACHING HOSPITAL (EBSUTH),
ABAKALIKI, NIGERIA
C.G. Onyekonwu
Ebonyi State University Teaching Hospital, Abakaliki, Nigeria,
ENUGU, Nigeria
Purpose: To determine the knowledge and perception of
glaucoma among resident doctors and nurses in EBSUTH,
Abakaliki.
Design: Observational, cross-sectional study.
Participants: Twenty-five doctors and 24 nurses were randomly selected for the study.
Methods: Subjects were randomly selected from three clinical departments of EBSUTH, Abakaliki. They were those
present at their duty posts at the time the questionnaire survey was carried out and who willingly participated.
Main outcome measures: Knowledge of glaucoma.
Results: While 93.9% of study population has heard of glaucoma and 79.6% knew it may result in blindness if left
untreated, 51% of the participants did not know the disease
could be inherited. Of the participants, 36.7% were not aware
that glaucoma may be symptomless in early stages. Only
24.5% knew that it is more severe in blacks than in Caucasians. Although 75.5% knew the disease may be related to
raised intraocular pressure (p = 0.003), less than half (44.9%)
were aware that it is commonly seen in persons above 40
years of age. While the majority (77.6%) of the population
knew someone suffering from glaucoma, 53.1% of respondents believed that the cost of glaucoma treatment is high.
Doctors had better knowledge than nurses (p = 0.006). More
than half (62.3%) believed the etiology of glaucoma may be
related to infectious causes and 24.5% thought it may be due
to spiritual causes (witches). Hospital staff, Medical schools
and friends were the major sources of information on glaucoma in 30.6%, 28.6% and 14.3% respectively.
Conclusion: There is lack of adequate knowledge about
glaucoma among the participants even though majority has
heard about it. Recommendation: Education of doctors and
nurses on glaucoma will promote better knowledge of the
disease. With this, awareness of the disease in the communities could be raised.
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P576 FIRST WORLD GLAUCOMA DAY 2008 – THE ANTIGUA AND BARBUDA EXPERIENCE
J. Bird
Milburn House, ST. JOHN, Antigua and Barbuda
Purpose: To describe the extensive events which could be
organized for World Glaucoma Day in a small country, Antigua and Barbuda, population 85,000, of predominantly African descent, with a high glaucoma prevalence rate, through
community, media, and governmental efforts.
Methods: An extensive campaign to increase awareness of
and to detect glaucoma was mounted through the cooperation of the Antigua and Barbuda glaucoma support group (30
members), government officials, and the media.
Results: Collaborations with other groups, such as the Lions
Club and the Boy Scouts Association, a March for Sight led
by Antigua’s Prime Minister, issuance of a commemorative
postage stamp, posters, public service announcements, cellular network text messages, public lectures and free screening clinics manned by volunteer optometrists, ophthalmologists,
pediatricians and student nurses led to a large number of
persons with glaucoma being detected.
Conclusions: 1) It is possible to do a lot with a little. 2) Small
close-knit groups have the power to magnify the ‘epidemic
potential of a message or idea’. 3) Since early detection and
treatment are key to halting glaucoma’s irreversible blindness, increasing public awareness is urgently needed. The
authors believe that small glaucoma patient support groups
can be the impetus for the change that is needed. 4) Our goal
is to make Antigua and Barbuda the first nation in the world
with no undetected glaucoma.
P576.1 RISK FACTORS FOR POOR FOLLOW-UP AMONG
PATIENTS WITH GLAUCOMA IN A COUNTY HOSPITAL
POPULATION
Y. Murakami1, B. Lee1, M. Duncan1, A. Kao2, J.Y. Huang2,
S. Lin2, K. Singh1
1
Stanford University School of Medicine, STANFORD, CA,
USA, 2University of California, SAN FRANCISCO, CA, USA
Objective: To identify factors associated with poor follow-up
among glaucoma patients at San Francisco General Hospital
(SFGH).
Design: One-to-one, matched, case-control study.
Participants: One hundred thirty patients diagnosed with
glaucoma or designated glaucoma suspect at SFGH. Cases
(poor follow-up) and controls (good follow-up) were determined based on the number of and maximum intervals
between FGEs attended in the preceding year as found in
patient medical records.
Methods: Data regarding various predictors of follow-up
compliance were collected by oral questionnaire. Variables
of interest included English language fluency, knowledge of
glaucoma, race/ethnicity, education level, and disease severity.
Main outcome measure: Independent predictors of poor
FGE attendance in a county hospital population, as deter-
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mined by odds ratios from stepwise multivariate logistic
regression analyses.
Results: Factors that independently predicted poor FGE
attendance included: lack of English fluency (Adj. OR 7.11,
1.37-36.83), having symptomatic glaucoma upon initial diagnosis (Adj. OR 10.42, 1.89-57.65), not knowing that glaucoma causes optic nerve damage (Adj. OR 8.62, 2.39-13.43),
and lack of glaucoma education from pamphlets/posters (Adj.
OR 6.76, 1.53-15.04) and from family/friends (Adj. OR 4.91,
1.12-29.32). Notable factors not significantly associated with
FGE attendance included race/ethnicity, education level, and
disease severity.
Conclusions: Patients lacking English fluency and with less
knowledge and education about glaucoma are significantly
more likely to have poor longitudinal follow-up for their glaucoma. Patients with symptomatic glaucoma at the time of
diagnosis were also more likely to have poor glaucoma follow-up. Meanwhile, other factors traditionally believed to
influence follow-up, such as race/ethnicity, education level,
and disease severity, were not significantly associated with
poor follow-up upon multivariate logistic regression. These
findings suggest that improving patient knowledge about the
effects of glaucoma and providing supplementary sources of
information on disease may improve longitudinal follow-up
for glaucoma. Moreover, patients lacking English fluency or
with symptomatic glaucoma on initial diagnosis should
receive individualized counseling and education in order to
minimize disparities in glaucoma management in underserved populations.
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P576.2 BARRIERS AND ETHNIC DISPARITIES ASSOCIATED WITH POOR FOLLOW-UP IN PATIENTS WITH
GLAUCOMA IN A COUNTY HOSPITAL POPULATION
Y. Murakami1, B. Lee1, M. Duncan1, A. Kao2, J.Y. Huang2, K.
Singh1, S. Lin2
1
Stanford University School of Medicine, STANFORD, CA,
USA, 2University of California, SAN FRANCISCO, CA, USA
Objective: To identify reasons for poor longitudinal glaucoma

follow-up and investigate ethnic disparities in barriers to
follow-up among glaucoma patients at San Francisco General Hospital.
Design: One-to-one, matched, case-control study.
Participants: One hundred thirty patients diagnosed with
glaucoma or designated glaucoma suspect at SFGH. Cases
(poor follow-up) and controls (good follow-up) were determined based on the number of and maximum intervals
between FGEs attended in the preceding year as found in
patient medical records.
Methods: Data regarding ‘significant barriers’ patients faced
in attending FGEs were collected by oral questionnaire. Information regarding patients’ race/ethnicity was obtained from
medical records.
Main outcome measure: Significant barriers faced by glaucoma patients in attending regular FGEs at an urban county
hospital.
Results: Subjects altogether reported a total of 380 significant barriers for a mean of 2.9 barriers per subject. The most
prevalent barrier reported was long waiting times in clinic
(80.8%), with patients reporting mean wait times of 2.5 hours
(SD 1.4 hours). The following were cited as the most important barriers to follow-up: long waiting times in clinic (23.8%),
other medical or physical conditions (12.3%), and additional
waiting times and difficulties associated with obtaining language interpreters (10.0%). Interestingly, excluding long waiting times, Caucasian and Asian/Pacific Islander patients both
reported “other medical or physical conditions” as their next
most important barrier to follow-up (20% and 19%), particularly orthopedic and mobility issues. Meanwhile, Latino subjects viewed additional waiting times and difficulties
associated with interpreters (26%) as their most significant
barrier, while Black patients disproportionately faced barriers
related to appointment scheduling and work responsibilities
(25%). Finances and lack of awareness regarding the importance of follow-up were only rarely mentioned as a barrier.
Conclusions: In medically underserved patient populations,
health care providers may attribute poor follow-up among
glaucoma patients to financial, socio-economic, and cultural
challenges faced by many patients. However, upon systematic investigation, patients viewed organizational aspects of
the health care delivery system, such as long waiting times,
inconveniences related to obtaining interpreters, and scheduling difficulties, as their most significant barriers to attending
follow-up appointments. Certain barriers to follow-up also
disproportionately affect particular ethnic groups. Strategies
to improve glaucoma follow-up should focus on making structural improvements to the health care delivery system and
considering patient- and ethnicity-specific barriers to followup.
References:
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P577 COMPARISON OF DIAGNOSTIC ABILITY OF MOORFIELDS REGRESSION ANALYSIS AND GLAUCOMA
PROBABILITY SCORE USING HRT 3
S. Jindal Bali, T. Dada, A. Sharma, V. Sreeniwas, V. Gupta,
R. Sihota, A. Panda
All India Institue of Medical Sciences, NEW DELHI, India
Purpose: To compare the diagnostic performance of Glaucoma Probability Score(GPS) with that of Moorfields Regression Analysis (MRA) using HRT 3.
Design: Cross-sectional observational study.
Participants: The study included 110 eyes of normal subjects and 87 eyes of subjects with early to moderate primary
open-angle glaucoma.
Methods: All participants underwent imaging of the optic
nerve head with the Heidelberg Retina Tomograph version
3.0. The images were analysed with MRA using a contour
line drawn by a single operator and operator independent
GPS.
Main outcome measures: The sensitivity and specificity
were evaluated for overall MRA and GPS classifications
using most specific (borderline results included as test negatives) and least specific criteria(borderline results included
as test positives). The diagnostic accuracy with respect to
the disc size was also evaluated. The receiver operating
characteristic(ROC) curves between normal and glaucomatous subjects were plotted for the stereometric parameters
of both the software versions. Agreement between MRA and
GPS classifications was quantified using agreement coefficient k.
Results: The mean age of normal subjects was 44.49 ± 8.58
yrs and glaucoma subjects was 55.15 ± 10.97 yrs. The average mean deviation for visual fileds for normal subjects was
-2.88 ± 1.42 db and for glaucoma subjects was -5.75 ± 3.17
db (p < 0.005). Among 110 normal subjects, global MRA was
outside normal limits (ONL) for 1 eye whereas global GPS
was ONL for 34 eyes. With MRA sensitivity and specificity
were 27.58% and 99.1% (most specific criteria) and 48.27%
and 99.1% (least specific criteria). With GPS sensitivity and
specificity were 75.29% and 69.09% (most specific criteria)
and 92.94% and 31.81% (least specific criteria). The sensitivity increased with increasing disc size for both MRA and GPS.
The specificity remained similar for varying disc sizes for
MRA whereas the same decreased for GPS with increasing
disc size. The individual stereometric parameters with the
best discrimination were vertical cup disc ratio (AUROC =
0.811) for MRA and cup size measure (AUROC = 0.662) for
GPS. The agreement coefficient(k) for the overall MRA and
GPS classifications was 0.1.
Conclusions: There was a poor agreement between the
overall MRA and GPS classifications. GPS had a higher sensitivity and lower specificity as compared to MRA. The sensitivity of both MRA and GPS increased with increasing disc

size. One third of normal eyes were categorized as glaucomatous using GPS.
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P578 RETINAL VASCULAR CALIBER AND GLAUCOMA
SUBTYPES IN ASIANS
W.M.H. Ho1, D.H.W. Su1, T.Y. Wong1,2, E. Liu1, W.T. Tay1,
H. Hamzah1, T.T. Wong1, S.A. Perera1, T. Aung1
1
Singapore National Eye Centre & Singapore Eye Research
Institute, 2 Centre for Eye Research Australia, University of
Melbourne, Australia
Purpose: To determine the relationship of retinal vascular
caliber with glaucoma subtypes in Asians.
Design: This was a cross-sectional hospital-based study of
411 persons with glaucoma, who were prospectively recruited
and underwent dilated digital retinal photography and standardized clinical assessment.
Participants: Primary open-angle glaucoma (POAG) patients
with a mean intraocular pressure (IOP) without treatment that
was consistently less than 21 mmHg on diurnal testing were
classified as normal tension glaucoma (NTG), and those with
higher IOP were classified as high tension glaucoma (HTG).
Primary angle closure glaucoma (PACG) subjects had at
least 180 degrees of angle closure on gonioscopy.
Methods: Retinal vascular caliber was measured by a computer-assisted software in a zone 0.5 to 1.0 disc diameter
away from optic disc, and summarized as average retinal
arteriolar and venular caliber of that eye. Right eye retinal
vascular caliber was used for analyses
Results: Two hundred seventy-six POAG subjects (138 HTG
and 138 NTG subjects) and 135 PACG subjects were studied. Retinal venular caliber was narrower in persons with
POAG (age, gender adjusted 205.2 ± 1.6 μm) compared to
PACG (214.1 ± 2.2 μm) (p = 0.001). Within the POAG group,
there was no difference in venular caliber between HTG
(204.1 ± 2.2 μm) and NTG (206.2 ± 2.1 μm). After adjusting
for age, gender, axial length, hypertension and diabetes,
persons with POAG (odds ratio [OR] 3.1, 95% CI, 1.6, 6.2,
narrowest vs widest venular caliber) had narrower venular
caliber than persons with PACG. Persons with either HTG
(OR 4.4, 95% CI, 2.0, 9.7) or NTG (OR 2.4, 95% CI, 1.1, 5.1)
had narrower venular caliber than persons with PACG. Retinal arteriolar caliber did not differ between glaucoma subtypes.
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Conclusions: POAG eyes have narrower retinal venular
caliber than PACG. This supports the greater contribution of
microvascular processes in POAG as compared to PACG.
An assessment of retinal vascular caliber may provide further
insights into the ‘vascular etiology’ of glaucoma subtypes.
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112: 245-250. 4. De Haseth K, Cheung N, Saw SM, Islam
FM, Mitchell P, Wong TY. Influence of intraocular pressure
on retinal vascular caliber measurements in children. Am J
Ophthalmol 2007; 143: 1040-1042. 5. Ikram MK, de Vooqd
S, Wolfs RC, Hofman A, Breteler MM, Hubbard LD, de Jong
PT. Retinal vessel diameters and incident open-angle glaucoma and optic disc changes: the Rotterdam study. Invest
Ophthalmol Vis Sci 2005; 46: 1182-1187. 6. Papastathopoulos KI, Jonas JB. Follow up of focal narrowing of retinal arterioles in glaucoma. Br J Ophthalmol 1999; 8: 285-289.
P579 DOES PROSTAGLANDIN ANALOGUE CLINICAL
TRIAL SPONSORSHIP BIAS THE MEASURED IOP READINGS?
D. Jinapriya, T. Alasbali, A. Anraku, G.E. Trope, Y.M. Buys
University of Toronto, TORONTO, Canada
Purpose: To determine if sponsorship of prostaglandin analogue (PGA) clinical trials (by parent company, competing
company, non-industry source) has an impact on intraocular
pressure (IOP) outcomes.
Design: Cohort study.
Participants: All randomized clinical trials of prostaglandin
clinical trials.
Methods: A PubMed search was performed on August 8, 2008
for ‘Latanoprost OR Xalatan’, ‘Bimatoprost OR Lumigan’, ‘Travoprost OR Travatan’, with limits to humans, clinical trials and
English. Four hundred seventy-three articles were retrieved
and reviewed for the following inclusion criteria: randomized
controlled trial (RCT), open angle glaucoma, monotherapy with
PGA, baseline IOP > 21 mmHg, washout period, minimum 1
month follow-up. IOP measurements at baseline, 1 month and
3 months were extracted from the articles. Each article was
reviewed by 2 reviewers. Discrepancies between reviewers
were resolved by the article being reviewed by a third reviewer.
The PGA IOP results were categorized as being sponsored
by the Parent company, Competing Company, or Non-industry.
Main outcome measures: The mean IOPs, and change in
IOP from baseline, for each group, were compared and analyzed for statistically significant differences. Statistical analyses
were performed with SAS v9.2.
Results: The initial search resulted in 473 articles of which 58
met the inclusion criteria. Latanoprost, Bimatoprost and Travoprost were investigated in 43, 8 and 7 studies respectively.
Only Latanoprost studies were analyzed because of the low
number of studies that met inclusion criteria for Bimatoprost
and Travoprost. Thirty-four of the 43 studies investigating
Latanoprost provided 1 month data and were used for analysis.

14 of these studies were sponsored by the parent company
(Pfizer/Pharmacia), 5 by a competing company (Allergan,
Alcon), and 15 by non-industry sources. The mean baseline
IOP between these 3 groups was not significantly different (p
= 0.48). The mean IOP achieved at 1 month was not significantly different between the 3 groups (p = 0.65). The mean
change in IOP from baseline to 1 month was not different
between the 3 groups (p = 0.35).
Conclusions: Pharmaceutical company sponsorship of RCTs
for prostaglandin analogues did not bias IOP outcomes at one
month. There was no evidence of short-term bias in the IOP
measurements.
References:
1. Rachmiel R, Trope GE, Chipman ML, Gouws P, Buys YM.
Effect of medical therapy on glaucoma filtration surgery rates
in Ontario. Arch Ophthalmol 2006; 12: 1472-1477. 2. Alm A,
Grierson I, Shields MB. Side effects associated with prostaglandin analog therapy. Surv Ophthalmol 2008; 53suppl1:
93-105. 3. Alasbali T, Smith M, Geffen N, Trope GE, Flanagan
JG, Jin Y, Buys YM. Discrecpancy between results and
abstract conclusions in industry vs. non-industry-funded studies comparing topical prostaglandins. 4. Barden J, Derry S,
McQuay HJ, Moore RA. Bias from industry trial funding? A
framework suggested approach, and a negative result. Pain
2006; 121: 207-218.
P580 STERILE SINGLE USE COVER FOR THE G-PROBE
TRANSSCLERAL CYCLODIODE
D.B. Rootman1, D. Howarth1, J.G. Flanagan2, G.E. Trope1,
Y.M. Buys1
1
University of Toronto, TORONTO, Canada, 2University of
Waterloo, WATERLOO, Canada
Purpose: The Gprobe contact transscleral diode cyclophotocoagulation (TSCPC) device is designated as single use.
Despite this, it maintains its mechanical utility for multiple
cycles of and up to 55% of ophthalmologists report reuse.
Sterilization between patients is a significant concern. Proposed sterilization techniques include alcohol wipe, ethylene
oxide and 70% alcohol flush, however, each have limitations.
A potential solution is to cover the Gprobe footplate with a
single use, disposable membrane barrier. The current study
evaluates one such barrier device in 5 key areas: (I) Laser
energy transmission, (II) Sterility of footplate, (III) Robustness
of Gprobe cover, (IV) Clinical efficacy of Gprobe covered
TSCPC and (V) Safety of Gprobe cover for repetitive use.
Design: Prospective observational study.
Methods: Diode laser output with and without the G-probe
cover both before and after TSCPC (18 shots at 2000 mW for
2000 mS) on cadaver eyes was measured with a Nova 2
(Ophir Optronics Ltd., Jerusalem, Israel) laser output meter (5
shots at 2000 mW for 9000 mS). Qualitative analyses of the
laser aiming beam were made prior to each trial in the barrier
and non-barrier state and photographs were taken. After each
treatment the G-probe cover was examined for microperforations and the footplate for debris and/or damage. Twenty
cycles were performed. Microbiology was taken on the cadaver
eye and the probe footplate prior to and after the treatment
cycles, microbial profiles were compared. Histological analysis
post G-probe covered TSCPC was performed on a cadaver
eye. Laser output data was analyzed with repeated measures
ANOVA.
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Measures: Mean and standard deviation of laser output in
no-barrier, barrier pre TSCPC and post TSCPC state.
Results: Qualitatively, laser focus dispersion was minimized
by the G-probe cover. The mean laser output was measured
was significantly higher in the barrier state (df = 2, F = 36.26,
p < 0.01). Laser output varied significantly from no-barrier to
barrier t (Huynh-Feldt, df = 1.757, F = 5.47, p < 0.01). No
perforations in the G-probe cover were evident on any trial and
no debris or damage was detected on the G-probe. Ciliary
body pathology was consistent with previous reports of TSCPC
in cadaver eyes 7, 8. Microbial segregation of the cadaver eye
and the G-probe footplate was maintained by the barrier.
Conclusions: The Gprobe barrier may alter the focus and
intensity of laser energy in TSCPC, however it produces the
desired pathologic effect. Additionally, it is a robust device that

maintains microbial segregation of the device from the patient
and does not damage the footplate over multiple cycles of
TSCPC. Barrier technology is a viable alternative to standard
sterilization techniques, but does require further investigation.
References:
1. Carrillo MM, Trope GE, et al. J Glaucoma 2004; 51-54. 2.
Noecker RJ, Kelly T, et al. Ophthalmic Surg Lasers Imaging
2004; 124-130. 3. Tham CC, Lai JS, et al. J Glaucoma 2002;
21-25. 4. Hossain P, Ghosh G, et al. Eye 2003; 167-176. 5.
Bansal A, Ramanathan US. J Glaucoma 2008; 157-158. 6.
Roth K, Heeg P, et al. Surg Endosc 2002; 1091-1097. 7. Schuman JS, Noecker RJ, et al. Arch Ophthalmol 1991; 1534-1538.
8. Stroman GA, Stewart WC, et al. Ophthalmic Surgery and
Lasers 1996; 60-65.
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CASE REPORT
CR1 A CASE OF PRIMARY OPEN-ANGLE GLAUCOMA
WITH ABNORMAL INTRAOCULAR PRESSURE ELEVATION BY STEROID SUPPOSITORY
S. Shimoji
Ryukyu University Hospital, NAKAGAMIGUN, OKINAWA,
Japan
Objective: To report a case of primary open-angle glaucoma
(POAG) showing abnormal intraocular pressure (IOP) elevation in a long-term use of steroid suppository for the treatment
of anal hemorrhoid.
Design: Case report.
Methods: The patient was a 57-year-old male with advanced
stage of POAG. MD value was -14.08 dB in his right eye and
-17.3 ± 7 dB in his left eye, respectively. The IOP ranged
between 13 mmHg to 17 mmHg for about 5 years with eye
drops of dorzolamide hydrochloride 3 times daily, latanoprost
1 evening dose daily and levobunolol hydrochloride twice
daily. On February 2, 2009, IOP was suddenly elevated to

25 mmHg in both eyes. Slit lamp microscopy showed neither
inflammation nor exfoliation material.
Main outcome measure: Clinical course.
Results: Patient had a 2-month history of taking steroid suppository every other day to relieve pain for anal hemorrhoid.
One week later, IOP returned to 19 mmHg in right eye and
17 mmHg in left eye after discontinuation of the drug.
Conclusions: Anal hemorrhoid is a very common disease
in Japan because of the life style (squat toilets and Japanesestyle sitting being quite different from Europe and other countries). We need to take into account this side effect of steroid
suppository on the IOP elevation in the glaucoma clinics
especially for Japanese.
References :
1. Im L. J Glaucoma 2008. 2. Vasconcelos-Santos DV. Retina 2008. 3. Hales RH. J Pediatr Ophthalmol 1973. 4. Vie R.
Acta Dermatovener 1980. 5. Spaeth GL. Trans Am Ophthalmol Soc 1978.
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GLAUCOMA SOCIETY SYMPOSIUM ABSTRACTS
GS01 GLAUCOMA IN THE ARAB WORLD
K.M. Yaqub1, F. Al Sayyad2
1
Assiut Univeristy, ASSIUT, Egypt, 2Misr University for Science
and Technology, CAIRO, Egypt
Description: Glaucoma is becoming one of the major global
causes of blindness, with a particular impact on our patients
in the Arab world. The relatively high cost of medications; poor
compliance, consanguinity, and the lack of public awareness
of the disease have contributed to the late presentation in the
majority of our patients. This symposium will focus on the epidemiology, genetics, as well as the common glaucomas in the
Arab world like the secondary and congenital glaucomas. As
most of our patients present late, a particular emphasis will be
given to the glaucoma as a surgical disease.
Speakers and Topics: Fathi Al Sayyad: Glaucoma in our
world: Glaucoma as a surgical disease; Magdi Helal: Epidemiology. The magnitude of the problem in the Arab world;
Mohamed Bel Meki: Genetic Aspects; Moustafa Yaqub: congenital glaucoma in the Arab countries; Hazem El Hamzawy:
The scope of secondary glaucomas; Sherif Gohar: Non penetrating surgery Vs Trabeculectomy in our region.
GS02 GLAUCOMA MANAGEMENT IN INDIA: CASE PRESENTATIONS AND PANEL DISCUSSION
J. George1, R. Ramakrishnan2, R. Sihota3, L. Vijaya1, B.
Shantha1, P. Vyas4, V. Nangia5, A. Mandal6, S.S. Pandav7, R.
Parikh8, S. Kaushik7, T. Dada3, M. Baskaran9, M. Shah10
1
Medical Research Foundation, Sankara Nethralaya, CHENNAI, India, 2Aravind Eye Hospital, TIRUNELVELI, India, 3All
India Institute of Medical Sciences, NEW DELHI, India, 4Choitram Nethrlaya, INDORE, India, 5Suraj Eye Institute, NAGPUR,
India, 6L.V. Prasad Eye Hospital, HYDERABAD, India, 7Post
Graduate Institute for Medical Research and Training, CHANDIGARH, India, 8Bombay City Eye Institute, MUMBAI, India,
9
Singapore Eye Research Institute, SINGAPORE, Singapore,
10
Lilavati, MUMBAI, India
Description: The expert panel will discuss a series of interesting cases that represent diagnostic or therapeutic challenges.
The emphasis will be on their management in an Indian scenario. This will be followed by a structured panel discussion
that will address some of the diagnostic and therapeutic challenges in managing glaucoma in the developing world.
GS03 COMPREHENSIVE GLAUCOMA MANAGEMENT –
EVIDENCE-BASED APPROACH
I. Januleviciene
Eye clinic of Kaunas University of Medicine, KAUNAS, Lithuania
Background: The recent series of large, multicenter, randomized clinical trials have shown that in many cases glaucoma
progression occurs despite maintaining target IOP. It is still
unknown whether manipulation of blood flow risk factors might
prevent glaucoma progression.
Purpose: To evaluate if baseline ocular blood flow parameters

are predictive of glaucomatous progression as determined by
visual field and/or structural changes.
Design: Prospective, randomized, double-masked study.
Participants: Thirty OAG patients.
Methods: IOP, arterial blood pressure, ocular and diastolic
perfusion pressures, color Doppler imaging, pulsatile ocular
blood flow analysis, scanning laser polarimetry and Humphrey
visual field examination were measured at baseline and 1, 6,
12, 18 months after randomization.
Main outcome measures: Worsening in structural and/or
functional values greater than the statistical variation of the
technique, sustained in 2 or more consecutive tests were considered glaucoma progression.
Results: Thirteen (43.3%) patients exhibited characteristics
of glaucoma progression after 18 months. Patients with glaucoma progression had higher nerve fiber index (NFI), lower
systolic blood pressure, lower ocular perfusion and diastolic
perfusion pressures, higher ophthalmic and central retinal
artery vascular resistance and lower pulse volume (p < 0.05;
t test). The odds of higher NFI at final 18 months visit was
13.82 times greater [95% CI 1.32-143.76] in patients with
baseline vascular resistance index ·0.67 in the central retinal
artery (p = 0.028).
Conclusions: Our results show that the structural changes
consistent with glaucoma progression correlate with non-IOP
dependant risk factors. Increased resistance to flow in small
retrobulbar vessels supplying the optic nerve is probably
related to glaucoma progression. Large group studies with
longer follow-up, standardization of measurement techniques
for glaucoma progression and ocular blood flow parameters
are required to elicit a clear understanding of vascular risk
factors in glaucoma progression.
References:
1. Hafez AS, Bizzaro RL, Lesk MR. Evaluation of ONH and
peripapillary retinal BF in glaucoma patients, OH and normal
subjects. Am J Ophthalmol 2003; 136: 1022-1031. 2. Leske
CM, Heijl A, Hyman L, et al. Predictors of Long-term Progression in the Early Manifest Glaucoma Trial. Ophthalmology
2007; 114: 1965-1972. 3. Parikh RS, Parikh SR, Kumar RS,
Prabakaran S, Babu JG, Thomas R. Diagnostic capability of
scanning laser polarimetry with variable cornea compensator
in Indian patients with early primary open-angle glaucoma.
Ophthalmology 2008; 115: 1167-1172. 4. Satilmis M, Orgul S,
Doubler B, Flammer J. Rate of progression of glaucoma correlates with retrobulbar circulation and intraocular pressure.
Am J Ophthalmol 2003; 135: 664-669. 5. Sehi M, Flanagan
JG, Zeng L, Cook RJ, Trope GE. Relative change in diurnal
mean ocular perfusion pressure: a risk factor for the diagnosis
of primary open-angle glaucoma. Invest Ophthalmol Vis Sci
2005; 46: 561-567. 6. Siesky B, Harris A, Kheradiya N,
Rospigliosi C, McCranor L, Ehrich R. The clinical significance
of vascular factors in glaucoma. J Current Gl Practice 2007;
2: 12-17.
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GS04 JOINT VIDEO-SYMPOSIUM OF THE ARGENTINE
AND BRAZILIAN GLAUCOMA SOCIETIES, WITH THE
PERUVIAN AND ECUATORIAL SOCIETIES AND THE
SPONSORSHIP OF THE LATIN AMERICAN AND THE PAN
AMERICAN GLAUCOMA SOCIETIES
A. Peyret1, A. Omi2
1
Hospital Durand, BUENOS AIRES, Argentina, 2Sociedad
Brasileira de Glaucoma, SAN PABLO, Brazil
Description: Video-symposium of glaucoma surgery, its
types, its complications and possible solutions to different
situations. Presented in 5-minute videos and with public discussion.
Coordinators: Carlos Akira Omi MD, Brazilian Glaucoma
Society (SBrG), Alejo Peyret MD, Argentine Glaucoma Society
(AsAG).
Speakers and Topics: Virginia Zanutigh: Postoperative complication: getting the iris off from the trabeculectomy’s ostium
(AsAG); Jorge Lynch: Transconjuctival use of MMC in late
postop needling (AsAG); Javier Casiraghi, Marcos Geria,
Pablo Nahum: Bleb repair in late onset Seidel (AsAG); Ignacio
Lischinsky: Reactivation of failed trabeculectomy after Ahmed
GDD implantation (AsAG); Emílio Suzuki: Intra- operative glaucoma surgery complication: suprachoroidal hemorrhage
(SBrG); Ralph Cohen: Choroidal detachment after trabeculectomy (SBrG); Marcelo Jordão da Silva: New surgical
approaches for Primary Congenital Glaucoma (SBrG); Ivan
Maynart Tavares: Glaucoma drainage devices after retinal
surgery (SBrG); Alberto Dios MD: Trabeculectomy’s complications (Peruvian Glaucoma Society (SPG)); Carlos Chacón:
Scleral tunnel and Ahmed implants in multioperated patients
(Ecuatorian Glaucoma Society (SEG)); Paul Palmberg: Solving surgical problems by ‘micro-zorro’ (Pan American Glaucoma Society (PAGS)); Francisco Fantes: Glaucoma surgery
with the ‘ExPress’ implant (PAGS); Rodolfo Pérez Grossmann:
Bleb complications: how to solve them (Latin American Glaucoma Society (LAGS)); Eugenio Maul: How to manage oversized blebs (LAGS).
GS05 THE IMPACT OF THE GLAUCOMA MEDICATION
ON THE BIOMECHANICAL PROPERTIES OF THE
CORNEA
I. Liehneova
Masaryk’s Hospital, ÚSTÍ NAD LABEM, Czech Republic
Purpose: The aim of this study was to evaluate the biomechanical properties of the cornea in primary open-angle glaucoma (POAG) eyes measured by the Ocular Response
Analyzer (ORA) before and after use of the antihypertensive
drugs. The healthy individuals were studied as a control
group.
Methods: This prospective, comparative clinical trial included
160 eyes, normal (n = 80) and POAG (n = 105). POAG eyes
were divided into four groups depending on the type of medication which had been used prostaglandine analogues (PGA),
betablockers (BB), inhibitor carboanhydrase (ICA) and combine therapy.
Main outcome measures: The main outcome measures were
intraocular pressure (IOP), hysteresis (CH), corneal resistance
factor (CRF) and central corneal thickness (CCT). The mean
follow-up time was 24 months.
Results: The hysteresis (CH) in the primary open-angle glaucoma group did not change significantly, the mean change in

CH was 2.2 mmHg, 1.9 mmHg, 1.8 mmHg and 2.3 mmHg in
the PGA, BE, ICA, and combined-therapy groups. The mean
CCT were lower in the POAG than in the control group. The
other outcome measures were not statistically significant.
Conclusion: The biomechanical measures of the cornea in
POAG are not significantly influenced by the long term use of
antihypertensive therapy.
References:
1. Shah S, Laiquzzaman M, Mantry S, Cunliffe I. Ocular
response analyser to assess hysteresis and corneal resistance
factor in low tension, open angle glaucoma and ocular hypertension. Clin Exp Ophthalmol 2008; 36: 499-500. 2. Streho M,
Dariel R, Giraud JM, Verret C, Fenolland JR, Crochelet O, May
F, Maurin JF, Renard JP. Evaluation of the Ocular Response
Analyzer in ocular hypertension, glaucoma, and normal populations. J Fr Ophthalmol 2008; 31: 953-960. 3. Avetisov SE,
Bubnova IA, Antonov AA. Investigation of the biomechanical
properties of the cornea in patients with normotensive and
primary open-angle glaucoma. Vestn Oftalmol 2008; 124:
14-16. 4. Wu KY, Wang HZ, Hong SJ. Effect of latanoprost on
cultured porcine corneal stromal cells. Curr Eye Res 2005; 30:
871-879. 5. Liu J, Roberts CJ. Influence of corneal biomechanical properties on intraocular pressure measurement:
quantitative analysis. J Cataract Refract Surg 2005; 31:
146-155.
GS06 EFFICACY AND SAFETY OF FIXED GLAUCOMA
COMBINATION THERAPY
A. Butkiene
Kaunas Medical University Clinic, KAUNAS, Lithuania
Introduction: Most glaucoma patients begin therapy with a
single IOP-lowering medication. If the target pressure is not
reached even on the most effective monotherapy, a second
IOP-lowering medication with a complementary mechanism
of action should be added. Whenever multiple drugs are
administered, fixed combination products are preferred over
separate administration of the component medications.
Purpose: To evaluate the effect on IOP lowering and safety
of latanoprost and timolol fixed combination (LTFC) switched
from monotherapy or combination therapy.
Materials and Methods: Retrospective, 77 patients with
POAG and OH data analysis. Reasons for changing therapy
were not sufficient treatment to reach the target IOP, complicated dosing schedule and side effects. IOP was measured
before switching to LTFC and after 1 and 3 months of therapy.
Results: Mean IOP before switching was 19.0 ± 4.4 mmHg,
and after 3 months LTFC therapy was 15.8 ± 2.6 mmHg or
16.7% reduction. Nineteen patients switched from beta-blockers to LTFC, IOP decrease was the most significant: from 22.4
± 5.7 mmHg to 15.9 ± 2.1 mmHg. In 13 patients switched from
latanoprost monotherapy IOP decreased 4 mmHg after 3
months of treatment with LTFC. This combination therapy was
well tolerated: only 6.5%patients had to discontinue treatment
due to side effects.
Conclusions: The study reflects the real life situation and
shows efficacy and safety of LTFC especially when switched
from beta-blockers or latanoprost monotherapy.
GS07 EXFOLIATION SYNDROME AMONG PATIENTS
SCHEDULED FOR CATARACT AND GLAUCOMA SURGERY AT VILNIUS UNIVERSITY HOSPITAL
R.S. Sirtautiene, R.B. Bagdoniene, D.A. Aukstikalnis
Vilnius University Hospital, VILNIUS, Lithuania
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Purpose: To evaluate the frequency of exfoliation syndrome
(EXS) among glaucoma and cataract patients scheduled for
surgery.
Design: Case series study.
Participants: In total, 606 consecutive and otherwise unselected patients scheduled for cataract and glaucoma surgery
at Vilnius University hospital. The patients were divided to two
groups: 430 patients (group A) scheduled for cataract surgery,
and 176 patients (group B) scheduled for glaucoma surgery.
Methods or testing: Slit lamp biomicroscopy after pupillary
dilatation.
Main outcome measure: Presence of exfoliation material in
the anterior segment of the eye.
Results: EXS was detected in 53.8% (326 out of 606 patients):
48.6% in group A and 665% in group B. The prevalence of
EXS had a tendency to increase with patient’s age. The highest percentage of EXS in group A was found at the age older
than 70 years (58.1%), and in group B at 61-70 years of age
(76.9%). The youngest patient with EXS in group B was 37
years old.
Conclusions: 1. The prevalence of EXS among Lithuanian
patients with cataract and glaucoma is relatively high; 2. EXS
occurred more often and in younger patients in the glaucoma
surgery group.
References:
1. Tiliksew T, Kefyalew R. Prevalence of pseudoexfoliation
syndrome in Ethiopian patients scheduled for cataract surgery.
Acta Ophthalmol Scand 2004; 82: 254-258. 2. Kuldar K, Paivi
P. Exfoliation syndrome in Estonian patients scheduled for
cataract surgery. Acta Ophthalmol Scand 2004; 82: 259-263.
3. Muawyah D, et al. Pseudoexfoliation syndrome at Jordan
University Hospital. Acta Ophthalmol 2008; 86: 755-757. 4.
Konstas A, et al. Frequency of exfoliation syndrome in Greek
cataract patients. Acta ophthalmol Scand 1996; 74: 478-482.
5. Ritch R, et al. Exfoliation syndrome. Surv Ophthalmol 2001;
45: 265-315.
GS08 CENTRAL CORNEAL THICKNESS IN PSEUDOEXFOLIATION GLAUCOMA PATIENTS, REFERRED FOR
GLAUCOMA SURGERY
S. Speiciene
Vilnius University Hospital Santariskiu Clinic, VILNIUS, Lithuania
Purpose: To evaluate central corneal thickness (CCT) in
advanced and moderate pseudoexfoliation glaucoma (PEXG)
patients, referred for glaucoma surgery.
Design: Retrospective.
Participants: PEXG patients, referred for glaucoma surgery,
without previous ophthalmic surgery.
Methods: One hundred case histories of (PEXG) patients,
referred for glaucoma surgery between September 2008 and
April 2009, were randomly selected from outpatient department. All patients had no previous ophthalmic surgery and
were on glaucoma medication. All patients had standard ophthalmological examination and ultrasound pachymetry (Quantel Medical B VI, France). Patients were divided into three
groups according to CCT values. Group I: ≤ 512 μm; Group
II: 513-587 μm; Group III: ≥ 588 and each of them into three
subgroups according to glaucomatous damage (early, moderate, advanced).
Outcome measures: CCT and stage of glaucomatous damage.

Results: Average CCT for all (100) patients was 521.8 μm.
Average CCT in group I (45 patients), II (47 patients) and III
(8 patients) was, respectively, 489.4 μm; 540,7 μm; 592.7 μm.
There was no significant difference in the incidence of
advanced glaucoma (68.8% and 65.9%) among patients of
group I and II.
Conclusions: Forty-five percent (45) of PEXG patients,
referred for glaucoma surgery, had thin corneas (≤512 μm).
Overall incidence of advanced glaucoma damage in this cohort
of PEXG patients was 68% (68 patients) and did not differ
significantly among patients with thin and with average thickness corneas.
References:
1. Jonas J, Xu L, et al. Central corneal thickness and glaucoma
in adult Chinese. The Beijing Eye Study. Joint Congress SOE/
AAO, FP-GLA-031. 2. Economou AI, Kaltsos K, et al. Joint
Congress SOE/AAO, FP-GLA-032. 3. Konareva-Kostianeva,
M. Atanassov. Central corneal thickness in different types of
glaucoma, ocular hypertension and normals. World Glaucoma
Congress 2007, P034, Abstracts book: 52-53. 4. Kostova SK.
Central corneal thickness in patients with advanced primary
open angle glaucoma. World Glaucoma Congress 2007, P032,
Abstracts book: 51-52. 5. Pillunat LE, Kohlhaas M, Boehm AG,
Puersten A, Spoerl E. Effect of cornel thickness, curvature and
axial length on Goldman applanation tonometry. 7th Congress
of European Glaucoma Society, 2004, p.143.
GS11 CANADIAN GLAUCOMA SOCIETY SYMPOSIUM: A
TWO-HOUR INFORMATION SESSION WITH PATIENT
RECALL HAS LIMITED IMPACT ON PERSISTENCY
P. Blondeau, M. Charbonneau, P.C. Turcotte
CHUS, SHERBROOKE, Canada
Objective: A major challenge in glaucoma treatment is to
improve persistency. A two-hour information session was initiated in 2005 and offered to all patients using drops. The
session included a power point presentation and videos.
Patients were later contacted at 1, 4 and 10-month to determine if they had concerns and to stress the importance of using
antiglaucoma drops. We studied the effect of this intervention
on persistency.
Design: We reviewed pharmacy records, obtained from the
RAMQ (a government drug insurance program) of the patients
of one of the authors.
Participants: All patients of one of the author using glaucoma
drops were analysed. These patients were unaware of this
procedure.
Methods: Patients having undergone glaucoma procedures
were censored. One cc of a B.I.D. and DIE drug was assumed
to last 12 and 24 days, respectively. Between 2002 and 2007
we analysed the persistency of those who attended the session and those who did not; of patients before and after the
session; and of all the patients, irrespective of their attendance
at a session.
Main outcome measure: Change in persistency.
Results: The database contained approximately 1600. Their
overall persistency rate was 67.5%. Three hundred forty-two
of these patients attended a session between 2005 and 2006.
A significant increase in overall persistency was noted but was
less than 4%. There was an improvement in beta blocker but
not in prostaglandins persistency. Patients attending the session had a significantly better persistency than those who did
not. There was no significant difference, however, in their per-
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sistency rates before and following an information session.
Conclusion: Patients more concerned with their health chose
to attend the session. They had a better persistency rate than
those not attending. However, it did not change their persistency following the session. Beta blocker persistency was
improved. This intervention had a limited impact on persistency.
References:
1. P Blondeau, et al. An information session for glaucoma
patients. Can J Ophthalmol 2007; 42: 816. 2. Schwartz G,
Quigley H. Adherence and persistence with glaucoma therapy.
Surv Ophthalmol 2008: 53:s57. 3. Reardon G, Schwartz G,
Mozaffari E. Patient persistency with topical ocular hypotensive therapy in a managed care population. Am J Ophthalmol
2004; 137:s3. 4. Osterberg L, Blaschke T. Aderence to medication. N Engl J Med 2005; 353: 487. 5. Haynes RB, Yao X,
Kripanali S, et al. Intervention for enhancing medication adherence. Cochrane Consumer and communication group 2005.
GS12 CANADIAN GLAUCOMA SOCIETY SYMPOSIUM:
GLAUCOMA LASER AND SURGICAL PROCEDURE
RATES IN CANADA: A LONG-TERM PROFILE
R.J. Campbell1, G.E Trope2, R. Rachmiel2, Y.M. Buys2
1
Queen’s University, KINGSTON, Canada, 2University of
Toronto, TORONTO, Canada
Objective: New laser and surgical techniques have had a
significant effect on glaucoma therapy. A precise understanding of how these developments are affecting overall glaucoma
management is fundamental to health services planning. The
objective of this study was to synthesize Canadian national
and provincial data regarding glaucoma laser and surgical
procedure rates from 1992 to 2006.
Methods: Canadian provincial health insurance databases,
which cover virtually all surgical procedures provided domestically to Canadians, were accessed to ascertain yearly total
glaucoma procedure numbers. To estimate the number of
individuals with glaucoma, an age-stratified glaucoma prevalence model was applied to population census data.
Results: Laser trabeculoplasty rates have dramatically
increased since 2001, with the national Canadian rate more
than doubling. However, the magnitude of this increase has
varied widely across regions. Trabeculectomy surgery rates
slowly increased from 1992 to 1995, then declined by 29%
nationally between 1995 and 2006. Glaucoma drainage device
implantation increased 13-fold nationally between 1992 and
2006. By 2006 glaucoma drainage device implantation
accounted for 11% of incisional glaucoma surgeries in Canada.
Conclusions: In Canada, laser trabeculoplasty rates have
risen significantly over recent years. Trabeculectomy rates
have declined while glaucoma drainage device implantation
is playing an increasingly important role in glaucoma management in this country.
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GS13 CANADIAN GLAUCOMA SOCIETY: CANADIAN
OPHTHALMOLOGICAL SOCIETY CLINICAL PRACTICE
GUIDELINES FOR THE MANAGEMENT OF GLAUCOMA
IN THE ADULT EYE
P.E. Rafuse1, Y.M. Buys2, K.F. Damji3, P. Harasymowycz4, C.
Lajoie5, F.S. Mikelberg6, P.H. Murphy7, M. Nicolela1, D.P.
Tingey8
1
Dalhousie University, HALIFAX, Canada, 2University of
Toronto, TORONTO, Canada, 3University of Albrta, EDMONTON, Canada, 4University of Montreal, MONTREAL, Canada,
5
Laval University, QUEBEC CITY, Canada
6
University of British Columbia, VANCOUVER, Canada, 7University of Saskatchewan, SASKATOON, Canada
8
University of Western Ontario, LONDON, Canada,
Description: The purpose of this presentation is to outline the
Clinical Practice Guidelines of the Canadian Ophthalmological
Society (COS) for the management of glaucoma in the adult
eye. The objective of this document is to provide guidance to
Canadian ophthalmologists. Other health care providers may
also find this information helpful in the care of their patients. A
volunteer expert committee of nine COS members, from
across Canada and with representation from the Canadian
Glaucoma Society, were selected and asked to disclose any
and all relationships with pharmaceutical and medical device
manufacturers in the past 24 months. An English-language
literature search for the years 1997 to 2008 was conducted
using Pub Med, EMBASE, the Cochrane Library, the National
Guideline Clearing House and the United States Preventative
Services Task Force databases. This was supplemented with
hand searches of the tables of contents in recent issues of
major ophthalmology and glaucoma journals to locate seminal
papers published before 1997. The expert committee members were paired as primary and secondary authors for the
initial drafts of the major sections: Introduction (definitions,
classifications, epidemiology and screening); Diagnosis (history, risk factors and clinical examination); Role of Diagnostic
Tests (perimetry, disc imaging and other); Open-angle glaucomas (suspects, normal pressure, pseudoexfoliation and
pigmentary glaucomas); Angle-closure glaucomas (suspect,
primary and secondary types); Treatment goals (target pressures, quality of life issues); Therapeutic choices (medicines,
laser, surgery, patient education and compliance); and Progression (determinations and follow-up guidelines). All members of the expert committee were then given several
opportunities to comment on any and all sections of the guide-
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lines. Recommendations formulated and highlighted in the text
were assigned a level of evidence based on criteria outlined
by the Canadian Medical Association Handbook on Clinical
Practice Guidelines and as specified in the six domains of the
Appraisal of Guidelines Research and Evaluation (AGREE)
Instrument. A separate and independent steering committee
was tasked with ensuring the entire document and its recommendations were consistent with these criteria. A complete
draft version was sent to several external reviewers consisting
of comprehensive ophthalmologists, glaucoma sub-specialists
and optometrists from across Canada and the United States.
Revisions were made by the exert committee as appropriate.
Canada is a large country with 13 separate health administrations (10 provinces and 3 territories) and some differences
between them in terms of human and material resources, funding and practice patterns. Recognizing this diversity, it is hoped
that this document will be accepted as a useful tool by Canadian ophthalmologists in the care of their patients. It may also
be applicable as a guide to ophthalmologists in other countries.
References:
1. Davis D, Golman J, Palda VA. Handbook of Clinical Practice
Guidelines. Ottawa, ON; Canadian Medical Association 2007.
2. AGREE Collaboration. Appraisal of Guidelines for Research
& Evaluation (AGREE) Instrument. 2001. Available at: http://
agreecollaboration.org
GS14 CZECH GLAUCOMA SOCIETY: A CATARACT SURGERY IN THE TREATMENT OF THE ANGLE-CLOSURE
GLAUCOMA
N. Pavlickova
Regional Hospital Ceske Budejovice, CESKE BUDEJOVICE,
Czech Republic
Objective: To evaluate the results of cataract surgery-phacoemulsification and intraocular lens (IOL) implantation of
angle-closure glaucoma patients with an early or significant
cataract, to assess the impact on visual acuity, intraocular
pressure (IOP), visual field and the quality of life.
Material and Methods: Thirty-five eyes of angle-closure glaucoma patients undergoing their first laser iridotomy or surgical
iridectomy were examined before the cataract surgery and 3
times after the surgery in a two-year period. Visual acuity,
intraocular pressure, angle width, angle chamber depth, visual
field were analyzed.
Findings: The visual acuity of nearly all observed patients was
improved by 4 lines on average, the intraocular pressure
decreased from 20 mmHg (± 5 mmHg) to 15 mmHg (± 4
mmHg), the central anterior chamber depth increased 1.37 x
and the angle width increased 1.57 x, the contrast sensitivity
improved in 32 eyes, 3 patients have no improvement (diabetic
patients after laser therapy of retina). The quality of life
improved especially by the progression of the visual acuity,
contrast sensitivity and by the reduction of the antiglaucoma
treatment.
Conclusions: Clear lens / cataract extraction has become a
method of choice in modern surgery of angle-closure glaucoma patients. Our results show improvement of all parameters – IOP, anterior chamber depth and angle width in addition
to the improvement of the quality of life of patients with angle
closure glaucoma. There are good results in the early as well
as the late stage of the illness. These patients should be sent
as early as possible for the operation.
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GS15 CZECH GLAUCOMA SOCIETY: ELEVATED
INTRAOCULAR PRESSURE IN THYROID-ASSOCIATED
OPHTHALMOPATHY
M. Karhanova, K. Maresova, P. Mlcak, Z. Frysak, M. Herman,
J. Rehak
University Hospital and Palacky University, OLOMOUC, Czech
Republic
Objective: To demonstrate the mechanism of elevated
intraocular pressure (IOP) in thyroid-associated ophthalmopathy (TAO) and to recommend adequate therapy in various
cases.
Main Message: Elevated IOP in thyroid ophthalmopathy has
been postulated to be caused by a variety of mechanisms.
Enlarged extraocular muscles and orbital congestion due to
the proliferation of intraorbital connective tissue compromise
orbital venous outflow, resulting in elevated episcleral venous
pressure and, subsequently, in decreased aqueous outflow
facility. Also increased mucopolysaccharide deposition within
the outflow system is hypothesized. The other mechanism is
compression of the eyeball by enlarged extraocular muscles.
Fibrotic extraocular muscles (in particular the inferior rectus)
may indent the globe in a certain position of gaze and elevate
the IOP in that field of gaze. The presented case reports demonstrate the principles of various successful therapies of elevated IOP in such patients.
Conclusion: In most cases, elevated IOP in thyroid ophthalmopathy can be controlled by prompt and effective treatment
of TAO by methylprednisolone or other immunosuppressive
drugs and topical antiglaucoma therapy, in more difficult cases
orbital decompression is necessary. In advanced cases with
fibrotic extraocular muscles, strabismus surgery is indicated.
References:
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pressure changes after treatment for Grave’s orbitopathy.
Ophthalmology 2001; 108: 145-150. 2. Goldberg I. Thyroid
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3. Behrouzi Z, Rabei HM, Azizi F, et al. Prevalence of openangle glaucoma, glaucoma suspect, and ocular hypertension
in thyroid-related immune orbitopathy. J Glaucoma 2007; 16:
358-362. 4. Kalmann R, Mourits MP. Prevalence and manage-
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ment of elevated intraocular pressures in patients with Grave’s
orbitopathy. Br J Ophthalmol 1998; 82: 745-757. 5. Ohtsuka
K, Nakamura Y. Open-angle glaucoma associated with Grave’s
disease. Am J Ophthalmol 2000; 129: 613-617. 6. He J, Wu
Z,Yan J, et al. Clinical analysis of 106 cases of elevated
intraocular pressure in thyroid-associated ophthalmopathy.
Yan Ke Xue Bao. 2004; 20: 10-14. 7. Cockerham KP, Pal
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GS16 CZECH GLAUCOMA SOCIETY: FIRST EXPERIENCE WITH MINIATURE GLAUCOMA DRAINAGE
DEVICES
M. Prazenicova, M. Izak, A. Hazuchova, A. Izakova-Cizmarova
F.D. Roosevelt Hospital, BANSKA BYSTRICA, Slovakia
Purpose: To compare the efficacy of first 3 Ex-Press implants
with first 3 GMS implants at the minimal follow-up of 6
months.
Design: Interventional case series.
Participants: Six eyes of 6 patients with OAG, with uncontrolled IOP. Three of them underwent Ex-Press implantation
under a scleral flap, 3 of them Gold Micro Shunt implantion.
Out of these, 3 patients have had previous antiglaucoma surgery, 1 patient previous SLT.
Intervention: Three Ex-Press implantations under a scleral
flap and 3 Gold Micro Shunt implantions were performed on 6
patients by the same surgeon.
Main outcome measures: IOP, BCVA, medication per
patient.
Results: In the Ex-Press group, IOP was reduced from a mean
of 32.8 mmHg preoperatively to a mean of 20.1 mmHg at 6
months follow-up. In the GMS group IOP was reduced from a
mean of 30.1 mmHg preoperatively to a mean of 16.7 mmHg
at 6 months follow-up. Ex-Press implant and GMS implant
reduced IOP after 6 month respectively of 37.2% and 44.4%.
BCVA preoperatively was in the Ex-Press group 0.44, in the
GMS group 0.72. At 6 months follow-up it was 0.42 in the ExPress group and 0.76 in the GMS group. Medication per
patient in the Ex-press group was 3.3 preoperatively and 1.0
at 6 months follow-up. In the GMS group it was 3.3 preoperatively and 2.3 at 6 months follow-up.
Conclusion: Ex -Press and GMS implantion seem to be effective procedures.
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Modern concepts in antiglaucomatous implant surgery.
Graefes Arch Clin Exp Ophthalmol 2008; 246: 1653-1664.
GS17 CZECH GLAUCOMA SOCIETY: GLOBAL INDICES,
GLAUCOMA HEMIFIELD TEST AND GLAUCOMA
CHANGES
J.H. Hornova

3rd Faculty of Medicine, Charles University, PRAGUE, Czech
Republic
Purpose: To monitor global indices (GI) and glaucoma hemifield test (GHT) in glaucoma patients.
Design: Correlation GI and GHT with visual field (VF) and
optic nerve head (ONH).
Participants and controls: Sixty-five eyes (57 eyes with
POAG and 8 controls) were evaluated.
Methods: The VF was examined by Full Threshold test (30-2)
using Humphrey Field Analyzer (HFA) perimeter and evaluated by Aulhorn’s scale of 0 to 6, by GI: Mean deviation (MD),
Pattern standard deviation (PSD), Correlated pattern standard
deviation (CPSD), Short fluctuation (SF) and by GHT. GI and
GHT were correlated with optic nerve head using the Disc
Damage Likelihood Scale (DDLS) from 1 to 10.
Main outcome measure: To evaluate relationship between
functional and structural changes during evolution of glaucoma
changes.
Results: In all correlations MD coefficient worsens very slowly,
especially in the early glaucoma, changes are from VF 3 and
from DDLS 4. Due to other glaucoma progression MD index
accelerates. The apparent evolution of PSD index is from VF
2 and DDLS 4, value of PSD are lower when irregularities in
the VF are mild (shallow scotomata), and increase as there is
additional depression in the VF. Maximal level of PSD is due
VF 4-5 and DDLS 7, later is PSD index decreased. CPSD
curve is authentic image of PSD with lower values due to correlations. SF parameter slowly increases with crescentic
changes in the VF and on the ONH by DDLS classification.
GHT was ‘within normal limits’ at 8/9 eyes with POAG and VF
0.5, 8/8 eyes at VF 1, 1/8 at VF 2 and 1/10 at VF 3. DDLS 1
had 4/4 eyes with POAG, 0.5 at DDLS 2 and all 6/6 with at
DDLS 3, 3/7 at DDLS 4 and 3/10 at DDLS 5. ‘Borderline’ GHT
had only 2/57 eyes with POAG. One eye had VF 0.5 and DDLS
4, the other one VF 2 and DDLS 2. All eyes from VF 2 (except
one-VF 3) and from classification DDLS 4 (except 3/10 DDLS
5 and 1/10 DDLS 6) were ‘outside normal limits’. Three eyes
had ‘general depression of sensitivity’ for advanced changes
of the ONH and in the VF.
Conclusions: This study shows; GI and GHT correlate with
evolution of glaucoma changes and they have own specific
trend. PSD is worsening due to VF changes 2 to 4, MD from
VF changes 3 and accelerates with VF deterioration. GHT is
very sensitive, but in initial POAG can be negative. Therefore
GI a GHT have to be compared with greyscale (Pattern Deviation Probability Plots) of the VF and objective examination of
the ONH.
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GS18 CZECH GLAUCOMA SOCIETY: LENS PARTICLE
GLAUCOMA AS A CONSEQUENCE OF SPONTANEOUS
RUPTURE OF ANTERIOR CAPSULE IN HYPERMATURE
CATARACT: TWO CASE REPORTS
M.P. Mlcak, K. Maresova, M. Karhanova, Z. Pracharova, B.
Babkova, B. Jirkova, J. Novotna, J. Simicak, O. Vlacil, J.
Vomacka, V. Benysek, J. Rehak
University Hospital Olomouc, OLOMOUC, Czech Republic
Objective: To demonstrate two case reports of lens particle
glaucoma with unique aetiology.
Method: In these cases there was no ocular or orbital trauma
or history of surgery. The two patients were women with acute
lens particle glaucoma as a consequence of spontaneous rupture of anterior capsule in hypermature cataract. Principal
symptoms prompting the women to seek medical assistance
were monocular eye pain and blurred vision. Objective findings
showed pronounced elevation of intraocular pressure (IOP) to
50 mmHg and very low visual acuity, hand motion and no light
perception. In the first case, a 61-year-old woman was recommended to Department of Ophthalmology at the University
Hospital in Olomouc with acute IOP elevation. In addition to
IOP elevation, pseudohypopyon (caused by lens particles),
tyndalisation in anterior chamber, hypermature cataract and
radial rupture of anterior capsule were present. In the second
case, a 92-year-old woman was brought by her family members with ‘white’ eye. Slit-lamp examination showed an intact
transparent cornea but behind it there was an anterior chamber filled with a yellowish substance. Nothing further was visible. The clinical picture looked like an endophthalmitis.
However from the CT scans it was not possible to differentiate
anterior chamber and lens. In the scans there was only strong
hyperdensity of lens nucleus in the right side. Both patients
had uncontrolled IOP elevation so acute that surgery was indicated. Phacoemulsification of residual lens fragments and
intraocular lens implantation were performed. Both patients
remained pain-free following surgery, IOP normalized and
visual acuity improved to 1.0 (20/20) and 4-meters finger count
respectively.
Conclusion: Lens particle glaucoma can occur in intact
eyes.
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GS19 CZECH GLAUCOMA SOCIETY: PRIMARY ANGLE
CLOSURE IN THE CZECH REPUBLIC –IS LASER IRIDOTOMY A SUFFICIENT METHOD OF TREATMENT?
M. Fichtl, J. Betková, V. Forgácová, E. Ruzicková
General Teaching Hospital, PRAHA, Czech Republic
Purpose: To assess risk of primary angle closure (PAC) in
patients with shallow anterior chamber and result of van Herick test with grades 1 or 2.
Methods: The data were obtained from patients of the Glaucoma center within the Department of Ophthalmology at the
General Teaching Hospital, Prague. As a result of van Herick
tests with grades of 1 and 2, there was a suspicion of angle
closure. All patients underwent a detailed ophthalmic examination including: visual acuity; intraocular pressure measurement
by Goldmann tonometry; visual field testing; estimation of the
anterior chamber width by gonioscopy; ultrasound biometry
and imaging of the anterior chamber angle structures by anterior segment OCT. It is generally agreed that eye with occludable angle should undergo laser iridotomy. After the iridotomy
was done, all examination procedures were repeated.
Results: There was a significant widening of the anterior
chamber angle after laser iridotomy. Van Herick grade
increased by 88.46%. In the group of patients without antiglaucomatous therapy, IOP was compensated after laser iridotomy
in all of the cases. Fifty percent of patients who had local
antiglaucomatous therapy followed by laser iridotomy no longer needed antiglaucomatous therapy.
Conclusions: Primary angle closure is not so rare in the
Czech Republic. Van Herick test is a simple, noncontact and
sensitive examination method for screening of patients with
suspection of angle closure. To confirm the diagnosis of primary angle closure a complete ophthalmic examination and
especially gonioscopy has to be done. If laser iridotomy is
performed in the early stage of the disease, there is a low risk
of progression and visual field loss resulting from primary
angle-closure glaucoma (PACG). Strategies for early detection
of PAC could reduce the risk of blindness. Laser iridotomy is
a sufficient method of treatment in majority of cases of primary
angle closure. Medical therapy should not be used as a substitution for laser iridotomy. The study was supported by the
IGA grant MZ ČR 8337-3.
GS20 CZECH GLAUCOMA SOCIETY: TRABECULECTOMY WITH RESTRICTIVE MATTRESS SUTURE- SAFER
METHOD FOR THE OUTPATIENT GLAUCOMA FILTERING SURGERY
M. Fucik
Cornea Lexum Prague, PRAGUE, Czech Republic
Objective: Author show video of the relatively very safe trabeculectomy procedure using 10-0 nylon restrictive mattress
suture over the scleral flap. Method is very quick and advantage of this tamponing suture is that it can be released easily
and completely any time after the primary procedure.
Conclusion: Trabeculectomy seems to be still standard
among glaucoma procedures and every step to make this
procedure safer is important for the patients.
References:
1. Gale J, Wells AP. Medium-term outcomes of safe surgery
system trabeculectomies. Br J Ophthalmol 2008; 92:
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Releasable suture technique. J Glaucoma 2008; 17: 414-421.
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of a ‘cheese-wire’ suture in trabeculectomy. Br J Ophthalmol
2007; 91: 500-504. 4. Aykan U, Bilge AH, Akin T, Certel I,
Bayer A. Laser suture lysis or releasable sutures after trabeculectomy. J Glaucoma 2007; 16: 240-245. 5. Davis AP. A fully
adjustable suture for trabeculectomy. Ophthalmic Surg Lasers
Imaging 2006; 37: 252-256. 6. Wells AP, Bunce C, Khaw PT.
Flap and suture manipulation after trabeculectomy with adjustable sutures: titration of flow and intraocular pressure in
guarded filtration surgery. J Glaucoma 2004; 13: 400-406.
GS21 CZECH GLAUCOMA SOCIETY: CATARACT SURGERY AS TREATMENT OF ANGLE CLOSURE
J. Betková, M. Fichtl, V. Forgácová, E. Ruzicková
General Teaching Hospital, PRAHA, Czech Republic
We investigated results of cataract surgery in patients with
angle closure whose intraocular pressure (IOP) had not been
controlled with conventional treatment and in patients with
potential risk of acute angle closure. We compared the effect
of the cataract surgery in patients with chronic angle closure
glaucoma and patients with a history of acute angle closure.
Methods: The data were obtained from patients of the Glaucoma center within the Department of Ophthalmology at the
General Teaching Hospital, 1st Medical Faculty in Prague.
Patients underwent a detailed examination including visual
acuity, biometry, visual field testing, pachymetry, Goldmann
applanation tonometry, van Herick’s test, gonioscopy, ophthalmoscopy and anterior segment OCT before and after cataract
surgery. Configuration of anterior chamber angle width was
analyzed with anterior segment OCT and ultrasound biometry.
Group of patients included 26 eyes of 16 women. Laser iridotomy was performed in all of the eyes before cataract surgery
to avoid the risk of pupillary block. There were 18 eyes with
primary angle closure (PAC) and 8 eyes after acute angle
closure. Cataract surgery was performed by routine technique
– temporal clear cornea incision, phacoemulsification, implantation of an acrylic lens or PMMA into the capsular bag. Synechiolysis and stretching of iris and use of viscoelastic material
was necessary. Complications after surgery were analyzed.
Results: Anterior chamber (AC) was 1.37 times deeper compared with the width of AC before surgery, the angle was 1.57
times wider after surgery. Mean anterior chamber angle width
was 19.6° before surgery and 42° after surgery. Mean anterior
chamber depth was 1.83 mm before and 3.67 after surgery.
Mean intraocular pressure (IOP) before operation was 18.2
torr compared with the value of 15,6 torr IOP after surgery, 6
eyes were without any antiglautomatous therapy, 10 eyes were
treated with monotherapy, 10 eyes were treated with multiple
therapy. Mean visual acuity (VA) was 0.308 before surgery,
0.64 after surgery.
Conclusion: There was a significant lowering of IOP as well
as a widening of the anterior chamber angle, significant
improvement of visual acuity and stable visual field after cataract surgery in patients with history of acute angle closure as
well as in patients with chronic angle closure. Modern cataract
surgery is an effective treatment for selected patients with
angle closure whose IOP is not controlled with conventional
treatment.

GS22 CZECH GLAUCOMA SYMPOSIUM: CHANGES IN
MACULAR THICKNESS AFTER CATARACT SURGERY
IN GLAUCOMA PATIENTS RECEIVING PROSTAGLANDIN
ANALOGUES
Š. Skorkovská
Teaching Hospital St. Ann, Masaryk University, BRNO, Czech
Republic
Purpose: To determine if the continuous application of prostaglandin analogues during the perioperative period in glaucoma patients undergoing cataract surgery causes significant
changes in macular thickness or cystoid macular edema and
if therefore this treatment should be discontinued before surgery.
Design: Prospective longitudinal study.
Participants and control: Patients scheduled for cataract
surgery were separated into three groups: patients with glaucoma treated with prostaglandin analogues (group A, n = 15),
glaucoma patients with another glaucoma therapy (group B,
n = 15) and cataract patients without glaucoma and any permanent ocular therapy (group C, n = 15).
Methods: Macular thickness and macular volume were examined in all groups by means of optical coherence tomography
prior to surgery, 1 week, 1 month and 3 months after surgery.
Changes in macular thickness were statistically compared
among all three groups.
Main outcome measure: Patients in all groups underwent an
uneventful phacoemulsification with implantation of a foldable
intraocular lens. An increase in retinal thickness and macular
volume after cataract surgery were proved in all groups of
patients and reached the maximum in months 1 an 2 in all
examined areas. An increase in retinal thickness was proved
to be most prominent in the inner macular area.
Results: No significant difference in macular thickness among
all three groups was found during the follow-up period and
cystoid macular edema did not occur in any patient from group
A.
Conclusions: First results of our prospective longitudinal
study suggest that the occurence of cystoid macular edema
after an uneventful cataract extraction in patients receiveing
prostaglandin therapy is not higher than in patients without this
treatment. Results of our project could bring important conclusions for clinical practice with regard to the perioperative management of glaucoma patients.
References:
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in early postoperative pseudophakias. Arch Ophtalmol 1999;
117: 34-40. 6. Miyake K, Ibaraki N, Goto Y. ESCRS Bimkhorst
Lecture 2002: Pseudophakic preservative maculopathy. J
Cataract Refract Surg 2003; 29: 1800-1810.
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GS23 CZECH GLAUCOMA SYMPOSIUM: SELECTIVE
LASER TRABECULOPLASTY – EFFICACY OF 270°
TREATMENT IN PRIMARY OPEN-ANGLE GLAUCOMA
P. Vyborny, S. Sicáková
Central Military Hospital, PRAGUE 6, Czech Republic
Purpose: To determine the efficacy of 270° selective laser
trabeculoplasty (SLT) in primary open-angle glaucoma
(POAG).
Method: The SLT spots are burn in the extent of 270° of trabecular meshwork (1 mJ, 80 spots, 400 um).
Results: In 569 eyes with POAG followed up retrospectively
at 12 months after SLT, it was in 357 eyes possible due to
decrease of intraocular pressure (IOP), to decrease the medication, or to decrease the frequency of its application. In the
other 197 eyes, the IOP was stabilized with no change of
therapy, in 15 eyes trabeculectomy was necessary. In the
second group of POAG patients (133 eyes) followed-up prospectively in the period 1, 3, 6 and 12 months after SLT, the
decrease of IOP from 21.1 mmHg (SD 4.5) to 17.8 mmHg (SD
3.2) after 1 month (P < 0,0001), to 18.6 mmHg (SD 3.6) after
3 months, to 17.8 (SD 3.1) after 6 months, to 17.7 (SD 2.8)
after 12 months was established.
Conclusion: 270° SLT was found to be an efficacious method
in the treatment of POAG.
References:
1. Best UP, Domack H, Schmidt V. Pressure reduction after
selective laser trabeculoplasty with two different laser systems
and after argon laser trabeculoplasty – a controlled prospective
clinical trial on 284 eyes. Klin Monatsbl Augenheilk 2007; 224:
173-179. 2. Chen E, Golchin S, Blomdahl S. A comparison
between 90 degrees and 180 degrees selective laser trabeculoplasty. J Glaucoma 2004;3: 62-65. 3. Francis BA, Lanchulev T, Schofield JK. Selective laser trabeculoplasty as a
replacement for medical therapy in open angle glaucoma. Am
J Ophthalmol 2005; 140: 524-525. 4. Latina MS. Selective
laser trabeculoplasty - 180° treatment. J Glaucoma 2007; 16:
274-275. 5. Gracner T, Pahor D, Gracner B. Efficacy of selective laser trabeculoplasty in the treatment of primary open
angle glaucoma. Klin Monatsbl Augenheilk 2003; 220:
848-852.
GS24 DEEP NONPENETRATING SCLERECTOMY – COMPLICATIONS
P. Strnad, J. Svačinová, E. Vlková
Masaryk University Faculty Hospital Brno, BRNO, Czech
Republic
Objective: The purpose of this retrospective study was to
evaluate an incidence of complications after deep nonpenetrating sclerectomy with different type of implant.

Methods: A total of consecutive 91 eyes (61 patients) that
underwent deep sclerectomy were divided into 3 groups
according to the type of nonpenetrating surgery. The first group
underwent deep sclerectomy without implant (40 eyes, 26
patients), the second group underwent deep sclerectomy with
absorbable collagen implant (Staar Surgical AG, Nidau, Switzerland) (24 eyes, 16 patients) and the third group underwent
deep sclerectomy with non-absorbable implant T-Flux® (27
eyes, 19 patients). The complications were divided into 3 types
– peroperative, early postoperative and late postoperative.
Results: The incidence of complications in above mentioned
3 groups was as follows: Peroperative complications: Perforation of trabeculo-Descemet’s membrane (2.6; 4.2; 3.7%
respectively). Early postoperative complications: filtrating operating wound (no occurrence in our groups), choroideal detachment (17; 19; 16% resp.), hypotony (10; 8; 5% resp.),
hyphaema (7; 3; 0% resp.), infectious complications (no incidence of blebitis or endophthlamitis in our groups), flat anterior
chamber (7; 5.7; 5,5% resp.), dislocation of implant (1 case of
dislocation of the absorbable collagen implant, 1 case of dislocation of T-Flux®). Late postoperative complications: fibrosis
of filtering bleb (30; 36; 24% resp.), encapsulated filtering bleb
(no incidence in our groups), peripheral anterior synechiae (0;
4.2; 3.7% resp.), Cataract progression (total incidence 5.5%),
there was no incidence of chronic hypotony, scleral ectasia
and late endophthlamitis in our groups.
Conclusions: Based on our results, we suggest that deep
sclerectomy allows effective lowering of intraocular pressure,
without the necessity of opening the anterior chamber. It brings
lower incidence of complications compared to classical penetrating trabeculectomy. The use of an implant increases the
success of surgery due to intrascleral fibrosis reduction. We
documented a better effect of the non-absorbable implant
T-Flux® compared to the absorbable collagen implant. The
highest incidence of intrascleral fibrosis was in the group of
patients that underwent deep sclerectomy without implant.
References:
1. Shaarawy T, Karlen ME, Sanchez E, et al. Long term results
of deep sclerectomy with collagen implant. Acta Ophthalmol
Scand; 2000; 78: 323. 2. Kim, et al. The efficacy of nonpenetrating deep sclerectomy with 0,02% Mytomycin C. Korean
J Ophthalmology; 2001; 42: 1284-1288. 3. Mermoud A, Ravinet E. Non-penetrating glaucoma surgery: Complications et
reoperations; ISBN 1841840424; 2001; 140-159. 4. Strnad P,
Svacinova J, Vlkova E. Long-term follow up after non-penetrating glaucoma surgery. Book of abstracts: 6th I.G.S., Athens, Greece, 2007. 5. Lachkar, et al. Nonpenetrating deep
sclerectomy: A 6-year retrospective study. Eur J Ophthalmology; 2004; 14: 26-36. 6. Karlen ME, Sanchez E, Schnyder CC,
Sickenberg M, Mermoud A. A deep sclerectomy with collagen
implant: medium results. Br J Ophthalmol; 1999; 83: 6-11.
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GRAND ROUNDS
D.L. Epstein (Chair), R. Thomas (Chair), P.B. Gross,
S. Tejwani, G. Murthy, R. Venkatesh, S. Kaushik
Panel: V. Lerner, C. Migdal, I. Goldberg, W. Alward
Clinical glaucoma cases with relevance to important mechanisms of glaucoma and need for advanced therapy will be
presented and discussed.
GR01 A 77-YEAR-OLD MAN WITH BLURRY VISION AND
PAIN
P.B. Gross, R.R. Schor, S.H.Teixeira, I.M. Tavares
Glaucoma Sector, Federal University of São Paulo
(UNIFESP), São Paulo, Brazil
History: The patient is a 77-year-old white male with a complaint of blurry vision and mild pain affecting OS for two
months. He was being treated at an outside practice with
tropicamide BID, prednisolone acetate 5x/day and timolol
maleate BID. POHx: Bilateral cataract surgery (facoemulsification) in 2004. PMHx, Meds, SHx and FHx: Non-contributory.
Examination: Vision: 20/20 OD, 20/30 OS.
Slit lamp examination: The OS showed a shallow anterior
chamber and posterior synechiae, along with 1+ cell reaction.
Both eyes are pseudophakic (posterior chamber IOLs).
Tonometry (Goldmann): 10 mmHG OD, 38 mmHG OS.
Fundus examination: The left disc shows evidence of advanced glaucomatous cupping with a mainly remanescent
nasal rim. The macula, vessels, peripheral retina and vitreous
OS are within normal limits. Fundus OD within normal limits.
Gonioscopy (Possner lens): Peripheral anterior synechia
(PAS) almost 360 degrees OS. Angle open and mildly pigmented trabeculum OS.
Visual ﬁelds: Testing using the Humphrey automated perimeter showed advanced
glaucomatous field loss OS. The visual field was normal OD.
Clinical course: The patient was submitted to a successful
trabeculectomy with MMC, with IOP ranging from 10 to 12
mmHg in the first months post-op. During a visit at month 6
postop, OS presented with IOP 54 mmHg and a very shallow
anterior chamber. Gonioscopy showed a gelatinous material obstructing the trabeculectomy ostium. IOP was lowered
to 40 mmHg after vigorous superior eye massage. Assuming an aqueous humour misdirection component, the anterior chamber deepened slightly with atropine drops BID and
Yag:laser posterior capsulotomy. The IOP was controlled at
14 mmHg with timolol maleate + brimonidine tartrate BID.
Four months later there was a relapse of the same clinical
findings (elevated IOP and shallow anterior chamber) despite topical medications.
Ancillary exams: Ultrasound biomicroscopy (UBM): The OS
UBM showed cataract cortical material remanescent 360°
and an inverted IOL. The cortical material was obstructing
the trabeculectomy ostium. There were also anteriorized ciliary processes. OD examination was unremarkable. Differential diagnosis: 1) Plateau iris syndrome; 2) Inverted IOL
leading to glaucoma (PAS) and uveitis (rubbing of the posterior iris surface, posterior synechiae); 3) Cataract cortical

remanescents intermittently obstructing the trabeculectomy ostium; 4) Aqueous humour misdirection post trabeculectomy.
Treatment: The patient was submitted to a second trabeculectomy with MMC associated with anterior hialoidectomy
via iridectomy with a posterior vitrectomy system. Currently,
the OS IOP is 13 mmHg and the anterior chamber is deep.
GR02 GLAUCOMA WITH SCLEROKERATITIS: WHETHER
TO TOUCH THE SLEEPIING LION
S. Tejwani, H. Matalia
Narayana Nethralaya, Bangalore, India
History: A 23-year-old male, student staying in a hostel at
Bangalore presented to us with history of decreased vision
in left eye since one week. His vision in the left eye had been
fluctuating since past few years.
Treatment history: The patient was diagnosed to have secondary glaucoma elsewhere and was on topical Beta-blockers since 1993. Systemic history was insignificant.
Examination: BCVA was 20/20 and HM in OD and OS respectively. Conjuctival congestion was present in left more
than right eye. Cornea showed scars, peripheral superficial
vascularization and haze in the periphery almost 360º in OS
more than OD. Cornea had central epithelial edema in OS.
Rest of the anterior segment was unremarkable. IOP was
12 and 40 mmHg in OD and OS respectively on applanation
tonometry. Gonioscopy showed open angles with a lot of pigment and scattered inflammatory PAS in both eyes. Posterior
segment showed normal retina and macula, Disc was healthy
in OD and 0.9 cup with inferior notch in the OS.
Ancillary tests: Humphrey visual fields were done that were
normal in OD and very constricted (less than 10º) in OS.
UBM was consistent with peripheral corneal and scleral inflammation
Diagnosis: OU Active sclerokeratitis in both eyes (OS > OD)
with secondary glaucoma OS.
Treatment: Maximal medical therapy was started to control
the pressures. We worked along with internist for systemic problems. Meanwhile he also developed an inflammatory nodule in the left eye nasally. The patient was given i/v
methyl prednisolone pulse therapy and then oral steroids and
Methotrexate. IOP came down to 27 and vision improved to
20/125, however, it kept fluctuating between 27-38 mmHg
on maximum medical therapy.
Dilemma: To perform trabeculectomy with the risk of scleral melt as the inflammation was still active or to watch the
glaucoma progress.
Surgery: Considering his pressures and advanced damage,
the patient was taken up for a filtering procedure, explaining
all the risks involved. Simple trabeculectomy with minimal
cautery and without any antifibrotic agents was performed.
Postoperative period: On the very first post-op day, reversal of cupping was seen with vision of 20/200; a diffuse
large bleb and IOP being 02 mmHg in OS. Gradually pressures improved to 10 mmHg with out any antiglaucoma medication.
Last follow-up: Five months postoperatively, he had

345

book_Abstracts.indb 345

12-6-2009 16:18:51

20/30 vision with stable fields and non-inflammed eye on
Methotrexate and no antiglaucoma medication, however,
as the hypotony recovered the cup has reappeared to 0.8
on disc evaluation.
GR03 UGH SYNDROME WITH SULCUS-FIXATED IOL
G. Murthy
History: A gentleman aged 61 yrs, presented with c/o recurrent blurring and redness of OS, of 18 month duration.
Medication history: Topical steroids (Dexamethasone 0.1%)
on and off since 8 months. Currently on betaxolol 0.5% bd,
Dorzolamide eye dops bd, and Dexamethasone 0.1% eye
drops four times/day.
Surgical history: Two years earlier OS post phacoemulsification with foldable IOL.
Systemic history: Diabetic since 12 years on treatment.
He is also on Tab Aspirin 150 mg/day. O/e-BCVA- OU- 6/6,
n6.
A/S:OD: Pseudophakic, otherwise with in normal limits, pupils briskly reactive to light.
OS: Conjunctival congestion+, cornea: clear, few kps+, ac:
Flare ++, cells ++, no NVI, IOL in the sulcus. Inferior capsule stained with haem. Gonio- OD- normal open angle OSopen till SS, heavy pigmentation of TM, inferiorly PAS, blood
in the angle +
IOP: OD- 14, OS- 26 mmHg (applanation). Fundus: OD:
Normal, OS: normal.
Investigations: Visual Fields: 30-2, SITA standard, OD: normal, OS: generalised depression of retinal sensitivity. SLPGDX VCC RNFL analysis: Normal OU. UBM: shows haptic
of IOL eroding ciliary body.
Other investigations: Hb 13.8 gm%, Hematocrit 43%, red
cell count 4.9 million/cmm, platelet count - 194000/cmm MCV
87 fl, MCH 28 pg, MCHC 32% TLC 6900/cumm ,ESR 10 mm
at 1st hr, Peripheral blood smear- normal liver function tests
– WNL FBS 147 mg%, PPBS 197 mg%. Total cholesterol
155mg/dl, HDL 43 mg/dl, LDL 91mg/dl. Uric acid 3.8 mg/dl,
urine routine – normal.
Differential diagnosis: 1) Uveitis glaucoma hyphaema syndrome; 2) Fuchs heterochromic iridocyclitis; 3) Neovascular glaucoma.
Diagnosis: UGH syndrome. Anterior segment slit lamp, and
goniophotographs, and reports of all other investigations and
UBM will be presented.
GR04 BILATERAL ACUTE ANGLE-CLOSURE GLAUCOMA FOLLOWING TOPIRAMATE THERAPY FOR MIGRAINE PROPHYLAXIS
R. Venkatesh, S. Kavitha
Madurai, India
History: A healthy young woman presented with sudden,
bilateral, symmetrical, profound and painful loss of vision.
On evaluation, she was found to have bilateral acute angleclosure glaucoma without pupillary block. She had a history of migraine and was recently started on topiramate for
migraine prophylaxis. The glaucoma was attributable to an
idiosyncratic reaction of ciliary body oedema due to topiramate. Classical photographic evidence is presented to highlight the possibility of extremely poor vision at presentation
which is rarely reported with topiramate. A rapid and dramatic recovery on successful treatment is skillfully documented
with successive photography.

Case summary: A 25-year-old healthy female presented to
our emergency clinic with sudden, profound loss of vision
occurring in a bilateral and symmetrical fashion, associated
with pain and ocular discomfort for past two days. On examination, she was found to have severe corneal oedema
with Descemet’s membrane folds, severe scleral injection
and some chemosis in both eyes. The anterior chambers
were very shallow uniformly, in the centre as well as periphery, with irido-corneal touch. The pupils were mid-dilated
and sluggishly reacting to light. The posterior segment could
not be visualized due to the violent corneal oedema. The intraocular pressure was raised to 70 mmHg in both eyes. Her
best corrected visual acuity (BCVA) was only counting fingers close to the face with an accurate projection of rays in
both the eyes. There was no previous history of acute, red
eye and no family history of glaucoma. Medical history was
significant for migraine headaches since the past five years
described as a unilateral temporal pressure and throbbing
associated with nausea, light and noise sensitivity and occasional vomiting but without any aura. The headaches occurred about once a month until one year ago when the
frequency increased to about once a week. Hence she was
started on topiramate prophylaxis by her neurologist in a
dose of 50 mg per day over the past one week. On obtaining this critical history, the violent and bilateral acute angle-closure glaucoma without pupillary block was attributed
to the idiosyncratic reaction of ciliary body oedema due to
topiramate. The patient was advised to stop topiramate immediately and started on intravenous mannitol (1.5 mg/kg),
topical 0.5% timolol maleate twice daily and topical antibiotic steroid eye drops. Keeping in mind the vision threatening condition, she was also given oral prednisolone 1 mg/kg
body weight to reduce the ciliary body oedema rapidly. On
day three, the corneal oedema cleared sufficiently, the anterior chamber had deepened and the IOP had reduced to
a respectable 23 mm Hg. Mannitol was withdrawn on day
three and the patient was maintained on topical timolol and
oral prednisolone alone. The IOP normalized on day 5 and
by day 10 she had a vision of 20/20 with almost clear corneas and an IOP of 12 mmHg and an otherwise unremarkable anterior segment. She was tapered off the steroids and
timolol was stopped. She is doing well at one month follow
up without any sequel of the violent glaucoma that she experienced a month ago.
GR05 CLUES YET CLUELESS!
S. Kaushik
Objective: To demonstrate unusual clinical features in unilateral primary angle-closure
glaucoma.
Presenting complaints: A 40-year-old female presented
with history of headache since 4 months. Diminution of vision in right eye since 4 months.
History of presenting illness: Insidious onset, gradually progressive, painless diminution of vision righteye since
past four months accompanied by headache. No vomiting
or any other systemic problem.
Treatment history: The patient was diagnosed glaucoma
elsewhere and was started on G. Latanoprost 0.005%. (OD)
HS about 1 month back. Ocular examination RE LE
BCVA 6/24 6/6 IOP (GAT) mmHg 14 (latanoprost) 12 (no
treatment). Peripheral anterior chamber depth Van Herick’s
grade 0 Van Herick’s grade 1.
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Anterior segment: Clinically normal.
Gonioscopy: Angles closed in all 4 quadrants, with bumpy
appearance of peripheral iris in temporal region. Angles
closed in 3 quadrants. Non-pigmented meshwork visible in
inferior angle.
Posterior segment right eye: Optic disc had a ear total cup.
Serous retinal detachment supero-temporally involving macula. ILM folds radiating from the disc to the macula.
Posterior segment left eye: Clinically normal.
Visual Fields: RE: Advanced field loss. LE: normal.
Sratus OCT: Excavation in theoptic disc suggestive of a pit
with serous retinal detachment. No communication seen with
pit in any scan despite looking for the counduit.

Cirrus OCT: Findings similar to Stratus OCT. No conduit
found. FFA Re showed persistent staining of the optic disc
in the late phase localized to one area, very suggestive of
an optic disc pit, but even on careful examination, it was not
evident clinically.
UBM: Right eye showed pigment epithelial cyst corresponding to the bumpy iris appearance on gonioscopy. Left eye
was normal.
Probable diagnosis: RE primary angle-closure glaucoma
with acquired optic disc pit with pigment epithelial iris cyst.
LE Primary angle closure
Management: Laser iridotomy both eyes. Right eye on medical treatment.
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VIDEO SESSIONS
VS01 IS THE ANGLE OPEN OR CLOSED? - A VIDEO
GUIDE TO MODERN GONIOSCOPY
L. Liu
Preston Eye Clinic, MELBOURNE, Australia
Aim: Conventional gonioscopy assesses whether the angle
is ‘open’. However, recent evidence shows that ‘open’angles
maybe ‘closed’in dark lighting conditions, the latter characterised by iridotrabecular contact. The aim of this video is
to provide a teaching guide to modern gonioscopy, used to
determine if the angle is closed.
Design: Observational case series.
Participants: Patients who are normal or have open-angle
or angle closure glaucoma.
Method: This video presentation outlines the problems with
conventional gonioscopy and the current research into the
changes of the angle in different lighting conditions leading to
iridotrabecular contact and it’s pathophysiological sequale. It
finishes with methods and techniques used to assess whether the angle is closed or not.
Main outcome measure: Assessing iridotrabecular contact.
Results: The video guide explains the aims of gonioscopy,
which goniolens to use, identifying anatomical landmarks,
looking for signs of iridotrabecular contact (ie angle closure)
and using dark room gonioscopy to confirm it (4). Each step
is illustrated with videos or pictures with a running commentary.
Conclusion: Gonioscopy is poorly taught and not performed
well in the clinical setting (5, 6). Conventional gonioscopy is
used to assess whether the angle is “open”. However, ‘open’
angles maybe “closed”in different lighting conditions (1-3)
so angle closure glaucoma maybe missed if assessed with
conventional gonioscopy. Examining the anterior chamber
angle with gonioscopy is fundamental in the diagnosis and
management of the glaucoma patient.
References:
1. Gazzard G, Foster P, Friedman D, Khaw P, Seah S. Light to
dark physiological variation in irido-trabecular angle width: Br
J Ophthalmol. http://bjo.bmj.com/cgi/content/full/88/DC1/1.
Accessed November 11, 2008. 2. Liu L. Physiological Changes of the Angle with Anterior Segment OCT: Br J Ophthalmol. http://bjo.bmj.com/cgi/content/full/2/DC2/1. Accessed
November 11, 2008. 3. Liu L. Anatomical Changes of the Anterior Chamber Angle With Anterior-Segment Optical Coherence Tomography. Arch Ophthalmol 2008;126:1682-1686. 4.
Barkana Y, Dorairaj SK, Gerber Y, Liebmann JM, Ritch R.
Agreement between gonioscopy and ultrasound biomicroscopy in detecting iridotrabecular apposition. Arch Ophthalmol
2007;125:1331-5. 5. Fremont AM, Lee PP, Mangione CM,
et al. Patterns of care for open-angle glaucoma in managed
care. Arch Ophthalmol 2003;121:777-83. 6. Liu L. Australia
and New Zealand survey of glaucoma practice patterns. Clin
Experiment Ophthalmol 2008;36:19-25.

VS02 EXCIMER LASER TRABECULOSTOMY (ELT)
M. Berlin1, U. Giers2, L. Kleineberg2, K. Taliaferro1
1
Glaucoma Institute of Beverly Hills, LOS ANGELES, United States of America
2
Augen Laser Klinik, DETMOLD, Germany
Objective: To illustrate the Excimer Laser Trabeculostomy
(ELT) procedure and post operative results.
Design: Surgical video analysis of one patient, E.D.
Participants: One patient, E.D. undergoing ELT at Augen
Laser Klinik in Detmold, Germany
Intervention: Excimer Laser Trabeculostomy of the right
eye, under peribulbar anesthesia
Main outcome measure: IOP, anti-glaucoma medications,
intraoperative adverse events.
Results: E.D. had a pre-operative IOP of 28 mm Hg on maximally tolerated medications. She underwent the ELT procedure and experienced no adverse events. At the first day
post-operative visit her IOP was 21 mm Hg. One year postoperative, her IOP was 12 mm Hg with no glaucoma medications representing a 57% reduction.
Conclusions: ELT is a promising novel technique for the
treatment of open angle glaucoma, safely and effectively
lowering intraocular pressure and reducing medication requirements with a very low complication rate.
VS03 SUBSTANTIAL REDUCTION OF INTRAOCULAR
PRESSURE BY A MODIFIED 360-DEGREE TRABECULOTOMY IN ADULT PRIMARY AND SECONDARY OPENANGLE GLAUCOMA
S. Chin, K. Yoshida, T. Nitta, Y. Shinmei, T. Ohashi, S. Ohno,
S. Ohno
Hokkaido University Graduate School of Medicine, SAPPORO, Japan
Purpose: To effectively reduce the intraocular pressure (IOP)
in adult patients with both primary and secondary open angle glaucoma (POAG and SOAG) by incising Schlemm’s canal 360-degree correctly and easily.
Design: A retrospective case-matched design.
Participants: A modified 360-degree suture trabeculotomy
was performed for 25 eyes with POAG and 22 eyes with
SOAG and a trabeculotomy with metal trabeculotomes was
performed for 18 eyes with POAG and 19 eyes with SOAG.
Methods: We modified a 360-degree trabeculotomy by using a 5-0 nylon suture, making a corneal side port incision
at the opposite side of the scleral flap for retrieving the suture, and making a scleral flap for the clear identification of
Schlemm’s canal. This technique was performed for 25 eyes
with POAG and 22 eyes with SOAG, and then compared to
the trabeculotomy with metal trabeculotomes in a retrospective case-matched design.
Main outcome measures: Intraocular pressure(IOP).
Results: By this modified technique, Schlemm’s canal could
be incised correctly without resistance and the mean postoperative IOP became below 14 mmHg with the mean number of different anti-glaucoma medications less than 0.6, that
were significantly lower than that after the trabeculotomy with
metal trabeculotomes.
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Conclusion: These results suggest that the modified 360-degree trabeculotomy is effective for POAG and SOAG.
References:
1. Beck AD, Lynch MG. 360 degrees trabeculotomy for primary congenital glaucoma. Arch Ophthalmol 1995; 113(9):
1200-2,. 2. Mendicino ME, Lynch MG, Drack A, et al. Longterm surgical and visual outcomes in primary congenital glaucoma: 360 degrees trabeculotomy versus goniotomy. J Aapos
2000; 4(4): 205-10. 3. Chihara E, Nishida A, Kodo M, et al.
Trabeculotomy ab externo: an alternative treatment in adult
patients with primary open-angle glaucoma. Ophthalmic Surg
1993; 24(11): 735-9. 4. Tanihara H, Negi A, Akimoto M, Nagata M. Long-term surgical results of combined trabeculotomy
ab externo and cataract extraction. Ophthalmic Surg 1995;
26(4): 316-24. 5. Tanihara H, Negi A, Akimoto M, et al. Surgical effects of trabeculotomy ab externo on adult eyes with
primary open angle glaucoma and pseudoexfoliation syndrome. Arch Ophthalmol 1993; 111(12): 1653-61. 6. Wada
Y, Nakatsu A, Kondo T. Long-term results of trabeculotomy
ab externo. Ophthalmic Surg15 1994; 25(5): 317-20. 7. Mizoguchi T, Kuroda S, Terauchi H, Nagata M. Trabeculotomy
combined with phacoemulsification and implantation of intraocular lens for primary open-angle glaucoma. Semin Ophthalmol 2001; 16(3): 162-7. 8. Ikeda H, Ishigooka H, Muto
T, et al. Long-term outcome of trabeculotomy for the treatment of developmental glaucoma. Arch Ophthalmol 2004;
122(8): 1122-8.
VS04 MANAGEMENT OF AN ADVANCED CASE OF CONGENITAL GLAUCOMA WITH TRABECULOTOMY WITH
TRABECULECTOMY WITH MITOMYCIN C
S. Dubey, N. Nazm
Dr. Shroff’s Charity Eye Hospital, NEW DELHI, India
Objective: Management of an advanced case of congenital
glaucoma with trabeculotomy with trabeculectomy with Mitomycin C. Developmental glaucoma is a surgical disease.
There are various surgical options described and the success rate depends on several factors like age of presentation, time of surgery and the severity of glaucoma. Most of
the children in India , because of poor socio-economic status , present late with advanced stage of the disease. Most
of these patients are unsuitable for goniotomy and results
of primary trabeculotomy are poor with these moderate to
advanced cases of congenital glaucoma. Combined trabeculotomy with trabeculectomy with or without mitomycin C
can be the procedure of choice for these difficult cases, with
a documented success rate in literature between 81-94.4%
in various studies. This video demonstrates the microsurgical technique of combined trabeculotomy and trabeculectomy with mitomycin C in an advanced case of congenital
glaucoma with cloudy cornea. The video also explains how
to identify the anatomical landmarks in these cases with distorted limbal anatomy.
Conclusion: Combined approach allows good visual rehabilitation in eyes which otherwise have a very poor prognosis
References:
1.Elder MJ. Combined trabeculotomy-trabeculectomy compared with primary trabeculectomy for congenital glaucoma.
Br J Ophthalmol. 1994; 78:745-748. 2. Barkan O. Technic
of goniotomy. Arch Ophthalmol. 1938; 19:217-223. 3.AK
Mandal, TJ Naduvilath, A Jayagandan Surgical results of
combined trabeculotomy-trabeculectomy for developmental glaucoma. Ophthalmology vol 105 issue 6Pages 974-982

(01 June 1998) 4. Luntz MH. The advantages of trabeculotomy over goniotomy. J Pediatr Ophthalmol Strabismus.
1984; 21:150-153. 5. Gregersen E, Kessing SV. Congenital
glaucoma before and after the introduction of microsurgery.
Results of ‘macrosurgery’1943-1963 and of microsurgery
(trabeculotomy/ectomy) 1970-1974. Acta Ophthalmol. 1977;
55:422-430. 6.Anderson DR. Trabeculotomy compared to
goniotomy for glaucoma in children. Ophthalmology. 1983;
90:805-806
VS05 COMPREHENSIVE APPROACH TO GLAUCOMA
IMPLANTS IN KERATOPROSTHESIS
T.S. Vajaranant, J. De la Cruz, M. Blair, T. McMahon, J.T.
Wilensky
University of Illinois at Chicago, CHICAGO, United States
of America
Purpose: The Boston type I Keratoprosthesis has been successfully transplanted for eyes with a poor prognosis for
a conventional penetrating keratoplasty. The Boston Keratoprosthesis Study Group reported significant post-operative vision improvement with a high rate of graft retention.
However, co-existing glaucoma has been found in the majority of these cases and it has significantly limited visual potential in cases with otherwise successful transplantations.
Given a crowded anterior chamber, scarring and/or inability to visualize the anterior segment after the keratoprosthesis implantation, vitrectomy and pars plana tube placement
is generally necessary. As a result, a surgical technique for
the combined procedure is essential to avoid complications
and to achieve optimal visual rehabilitation. We present effective surgical techniques for pars plana glaucoma tube
placement in Keratoprosthesis with special considerations
for optimal visual rehabilitation.
Design: A case series.
Participants: A 78-year-old female with exposed pars plana
clip from chronic contact lens rubbing and a 55-year-old female with severe corneal scars after multiple failed conventional keratoplasty and uncontrolled glaucoma.
Main outcome measures: Contact lens fitting.
Results: The need for long term contact lens wear after
keratoprosthesis necessitates the placement of the glaucoma tubes further from the limbus than would be otherwise
in a standard combined vitrectomy and pars plana tube procedure. Surgical videos for a revision for pars plana clip
exposure and a combined pars plana glaucoma implants
placement, vitrectomy and Keratoprosthesis were demonstrated. We described steps for preparation of corneal and
corneoscleral patch grafts. The proposed surgical techniques
resulted in optimal contact lens fitting and improved vision
in both cases.
Conclusions: A comprehensive approach to glaucoma implants in keratoprosthesis ensures optimal contact lens fitting leading to successful visual rehabilitation.
References:
1. Zerbe BL, Belin MW, Ciolino JB; Boston Type 1 Keratoprosthesis Study Group. Results from the multicenter Boston Type 1 Keratoprosthesis Study. Ophthalmology. 2006
Oct;113(10):1779.e1-7. 2. Netland PA, Terada H, Dohlman
CH. Glaucoma Associated with Keratoprosthesis, Ophthalmology 1998, pp. 105-751-757. 3. Singh M, Chew PT, Tan
D. Corneal patch graft repair of exposed glaucoma drainage
implants. Cornea. 2008 Dec;27(10):1171-3.
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VS06 REVISITING NEEDLING FOR FAILED BLEBS
S.C. Lam, Y.Y. Kwong, S. Lam, S. Liu, C.H. Li, C.F. Kwok
The Chinese University of Hong Kong, KOWLOON, Hong
Kong
Needling is a simple procedure that can save a re-trabeculectomy. However, details of the procedure and ways to
prevent complications have not been well described. Moreover, selecting the right adjunct is a challenge. This video
aims to address all the above issues and help one to perform needling safely with good results.
VS07 AB INTERNAL TUBE TRIMMING IN AHMED VALVE
IMPLANT
J. Jimenez-Roman1, R. Castañeda-Diez2, O. Albis-Donado2
1
Asosciacion para Evitar la Ceguera., MEXICO, CITY, Mexico
2
Asociacion Para Evitar la Ceguera en Mexico, MEXICO,
Mexico
Objective: To demonstrate a technique for trimming a tube
without lifting the conjunctiva in eyes with well-functioning
Ahmed valves.
Design: Case-report.
Participants: Primary Open-angle glaucoma patient with an
Ahmed valve implanted 2 years previously after a failed trabeculectomy. who had tube-corneal touch, localized corneal decompensation and well controlled IOP.
Intervention: Tube trimming was performed through a 2 mm
corneal wound constructed over the tube’s position, while
holding the tube with a 25G needle passing through a paracentesis located opposite to the tube. The tube segment
was then brought close to the initial wound for removal with
Kelman-McPherson forceps.
Results: No further tube-corneal contact remained after the
procedure and adequate IOP control was preserved.
Conclusions: An ab-internal technique for trimming the tube
in cases with tubes either too long, or touching the cornea
or iris that avoids further conjunctival interventions is considered as very useful for selected cases where minimal invasive procedures are preferrable.
VS08 NEW TECHNIQUE OF PHACO SURGERY IN A
SMALL PUPIL
E. Malyugin
S. Fyodorov Eye Microsurgery State Institution, MOSCOW,
Russian Federation
Purpose: To present the performance of the new injectable
temporary pupil expansion device for cataract surgery
Methods: The device is a temporary ring-shaped implant with
four circular loops that holds the iris at equidistant points.
The current version of the device consists of a holder with a
ring and inserter. To assess the impact of the injection method of ring implantation on the iris we performed phaco on
5 cadaver eyes. In a series of 37 patients with small pupils
unresponsive to conventional pupil dilation techniques we
assessed the clinical performance of the new device.
Results: Scanning electronic microscopy of cadaver irises
after ring implantation showed minimal disturbance of the
iris pigmented epithelial layer. Clinically there were minimal
surgical complications in eyes managed with the ring. We
present variable techniques of using the new device in challenging clinical cases.

Conclusions: The new iris ring has the advantage of enlarging the pupil without overly stretching it and traumatizing it. The ring expands the pupil, protects the iris sphincter
during surgery, and allows the pupil to return to its normal
shape, size, and function after the operation.
References:
1. de Juan E Jr, Hickingbotham D. Flexible iris retractor [letter]. Am J Ophthalmol 1991; 110:776-777. 2. Nichamin LD.
Enlarging the pupil for cataract extraction using flexible nylon iris retractors. J Cataract Refract Surg 1993; 19:793-796.
3. Miller KM, Keener GT Jr. Stretch pupilloplasty for small
pupil phacoemulsification (letter). Am J Ophthalmol 1994;
117:107-108. 4. Graether JM. Graether pupil expander for
managing the small pupil during surgery. J Cataract Refract Surg 1996; 22:530-535. 5. Novak J. Flexible iris hooks
for phacoemulsification. J Cataract Refract Surg 1997; 23:
828-831. 6. Yuguchi T, Oshika T, Sawaguchi S, Kaiya T. Pupillary functions after cataract surgery using flexible iris retractor in patients with small pupil. Jpn J Ophthalmol 1999;
43:20-24. 7. Malygin B. Small pupil phaco surgery: new technique. Annals of Ophthalmology 2007; 39(3): 185-193. 8.
David F. Chang, Use of Malyugin pupil expansion device
for intraoperative floppy-iris syndrome: Results in 30 consecutive cases. J Cataract Refract Surg 2008; 34:835-841.
VS09 TRAINING TO TACKLE GLAUCOMA IN DEVELOPING WORLD - THE SHAOLIN TEMPLE APPROACH
A.M. Kumar, Rengappa Ramakrishnan, V. Kavitha
Aravind Eye Hospital, Madurai, MADURAI, India
Glaucoma is a leading cause of irreversible blindness disproportionately affecting persons in the less developed world.
Recent publications have underscored glaring deficiencies
in clinical teaching, infrastructure, and academic programs
in ophthalmology residency programs and inadequate training of ophthalmologists in Indai in subspecialty areas like
glaucoma. Human resource development is a crucial area
identified by the Vision 2020 initiative to help address increasing blindness. We describe a structured training program to qualified ophthalmologists to address the challenge
of minimizing glaucoma blindness with special emphases
on acquiring clinical and diagnostic skills appropriate to the
less developed world.
VS10 COMBATING GLAUCOMA BLINDNESS- REACHING
THE UNDETECTED
A.M. Kumar, V. Kavitha
Aravind Eye Hospital, Madurai, MADURAI, India
Glaucoma--second cause for blindness,is estimated to affect
12 million & account for 12.8% of blindness. Surveys have
estimated prevalence to be 2.5-4.0% and 90% remained
undiagnosed. 10% are blind, with more afflicted by severe
vision impairment. Aravind Eye Comprehensive survey revealed that utilization of eye care services is low (7%). Early
detection prevent progression and cost escalates with severity. Owing to low prevalence and low predictive value of
diagnostic tools, population screening has poor yield and is
economically unviable. The Video outlines various strategies
adopted to increase awareness and identifying individuals
for screening in the community.
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