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DIDACTIC SESSIONS

Thursday, July 19, 2007

8.30-9.15 a.m.
D1-01 GLAUCOMA’S IMPACT ON QUALITY OF LIFE
A. Coleman
Los Angeles, CA, USA

Objective: To discuss the impact of glaucomatous optic 
nerve damage on patients’ quality of life.
Main Message: Prior to blindness, glaucomatous optic nerve 
damage and visual field loss may adversely affect a patient’s 
quality of life. As a patient’s visual field loss worsens, their 
quality of life worsens. Patients with glaucoma are at in-
creased risk for falls and fractures.
Conclusions: 1. Patients with glaucoma may have de-
creased quality of life, even if they are not blind; 2. Quality 
of life worsens as visual field loss increases.  

D1-02 SCREENING FOR ANGLE-CLOSURE IN ASIA
N. Congdon
Hong Kong, P.R. China

Objective: To discuss the basic principles for screening for 
angle-closure in Asia, including appropriate venues, require-
ments, approaches and limitations (warning: heavy empha-
sis on the latter!)
Main Message: A. Facts about angle closure (AC) and angle-
closure glaucoma (ACG): 1. Though open-angle glaucoma 
(OAG) is actually more prevalent in most Asian populations, 
including Chinese, patients presenting with ACG are some 
three times more likely to be blind; 2.As a result of moe 
rapidly increasing prevalence of myopia and pseudophakia 
in urban Asia, ACG may become an increasingly rural dis-
ease; 3. We do not currently have the data to justify popula-
tion screening and laser treatment for AC/ACG. It is known 
that laser treatment late in the disease process is usually 
not sufficient, but we do not know how effective earlier in-
tervention can be in preventing progression to more severe 
disease. We also do not know what the side-effect profile 
of large-scale laser treatment would be. B. Facts about the 
healthcare systems in rural India and China: 1. Rural access 
to eyecare is extremely poor in China, but improving in In-
dia; 2. Most rural eyecare in Asia is aimed at screening and 
providing surgery for cataract. Only a relatively small pro-
portion of patients presenting for screening actuaaly have or 
need cataract surgery. The remaining persons constitute a 
large cohort in the age range at maximum risk for AC/ACG. 
3. The equipment, training and practice habits necesary to 
screen effectively for AC/ACG are effectively non-existent 
in rural India and China.
Conclusions: 1. Given the current sate of knowledge with 
regards to screening and treatment efficacy and risk, a clin-
ic-based approach, focused on screening patients who pres-
ent for routine eye care and cataract evaluation, is likely to 
be the most cost-effctive strategy to screen for AC/ACG in 
Asia; 2. Implementation of this strategy, particularly in rural 
areas where the prevalence of untreated disease is likey to 
remain high, is highly dependent on fundamental improve-

ments in the quality of ophthalmology training in India and 
China as regards gonioscopy and examination of the optic 
nerve. 3. To achieve such substantial changes in the quali-
ty of residency training will require promulgation of national 
standards for residency curricular content and clinical com-
petence.

D1-03 SCREENING STRATEGIES FOR OPEN-ANGLE 
GLAUCOMA
R. Varma
Los Angeles, CA, USA

Objective: To present a review of screening approaches 
to the detection of one of the leading causes of irrevers-
ible blindness.
Main Message: Glaucoma is a group of diseases associ-
ated with characteristic optic nerve and visual field dam-
age. Given that glaucomatous damage is irreversible and 
may be associated with impacting a persons quality of life, 
early intervention if successful may retard or prevent this. 
Therefore, it would be important to screen for and intervene 
early in the course of glaucoma. However, most methods 
of screening are less than ideal and the currently available 
strategies such a visual field testing and optic nerve imaging 
are cumbersome and not cost effective. Therefore, screen-
ing for glaucoma needs to be performed in the context of 
screening for other blinding eye diseases (cataract, diabetic 
retinopathy and macular degeneration) in addition to glau-
coma so that there is a higher yield and hence greater cost 
effectiveness. Such a screening would involve an assess-
ment of visual acuity, imaging of the optic disc and macula 
and a visual field test. 
Conclusion: 1. Glaucoma screening while desirable is not 
currently cost effective due to the low yield; 2. Screening for 
glaucoma in the context of screening for other blinding eye 
diseases will make screening more cost effective and pro-
vide a greater yield.   

D1-04 WORLDWIDE EPIDEMIOLOGY IN GLAUCOMA
H. Quigley
Baltimore, MD, USA

Objective: To present data on how many persons of what 
ethnicities have open angle and angle closure glaucoma 
worldwide.
Main Message: Glaucoma means optic nerve damage and 
the modern definition as proposed by the ISGEO includes 
specific criteria for disc and automated field damage that 
must be satisfied to compare data across studies and in clin-
ical practice. Intraocular pressure (IOP) level is no longer 
a defining criterion for open angle glaucoma (OAG). Since 
there are few clinical distinctions between those with OAG 
at lower and higher IOP, the term normal tension or low ten-
sion glaucoma is outmoded and counterproductive. The def-
initions of angle closure (AC) and angle closure glaucoma 
(ACG) depend upon the presence of specific gonioscopic 
findings, and the presence of either adverse consequences 
(elevated IOP, angle synechiae, or past acute attack). ACG 
is defined as those with appositionally closed angles and 
optic nerve damage as defined above. Data from popula-
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tion-based studies indicate that there are 60 million persons 
with glaucoma worldwide, 46 million with OAG and 16 mil-
lion with angle closure glaucoma (ACG). The prevalence of 
both forms increases with age and differs in prevalence and 
incidence in the world’s ethnicities, with highest age-specific 
prevalence of OAG in Africans and of ACG in Chinese per-
sons. ACG blinds proportionately more of those with it than 
does OAG, so among the 8.4 million estimated blind from 
glaucoma, half have ACG.
Conclusions: 1. Standard definitions must be used in OAG 
and ACG to allow comparisons across research studies and 
to produce clinical care that is optimal; 2. OAG and ACG 
affects those of different ethnicities differentially; 3. Public 
health measures may be most effective in attacking ACG.

D1-05 HOW EARLY IN GLAUCOMA IS QUALITY OF LIFE 
AFFECTED?
A. Viswanathan
London, UK

Objective: To examine the commonly held belief that glauco-
ma is asymptomatic until the end stage of the disease. 
Main Message: Several independent research groups world-
wide have found that Quality of Life is significantly affected 
even in mild to moderate glaucoma. This damage is usual-
ly reported not in the visual domain but in other areas such 
as mobility, so it may not be appreciated by clinicians if they 
are purely focused on vision.
Conclusion: In glaucoma Quality of Life is affected earlier 
than is generally supposed.

9.15-10.00 a.m.
D2-01 PATHOPHYSIOLOGY OF ANGLE-CLOSURE GLAU-
COMA
D. Lam
Hongkong

Objective: To review the basic pathophysiology of angle-
closure glaucoma (ACG).
Main message: Angle-closure glaucoma (ACG) is often 
subdivided into acute and chronic subtypes. Acute angle-
closure (AAC) is a form of symptomatic ocular hypertension 
secondary to a sudden appositional occlusion of the drainage 
angle by peripheral iris tissue. AAC, if left untreated, 
frequently leads to irreversible optic nerve damage, and 
a significant proportion of affected eyes may progress to 
chronic angle-closure glaucoma (CACG). CACG, apart from 
being a sequel of acute angle-closure, may also arise de 
novo. ACG is also subdivided into primary and secondary 
subtypes. ACG is primary if it has arisen independently of 
any other pre-existing pathological eye conditions. If it is the 
direct consequence of another pre-existing eye disease, it is 
regarded as secondary. Angle-closure is usually the result of 
apposition or adhesion of the peripheral iris to the surface 
of the pigmented trabeculum meshwork, and thus blocking 
aqueous access to the filtering trabeculum. Blockage of the 
trabeculum at any position can be complete or partial. It can 
also be intermittent (appositional) or permanent (synechial). 
When a sufficient proportion of the angle is closed, the IOP is 
bound to rise in an eye with normal, or near normal, aqueous 
production facility. It appears that angle-closure causes optic 
nerve damage through raising the intraocular pressure. The 
major challenge to ophthalmologists is to arrest the course 
of this disease, in order to prevent permanent angle-closure 
and subsequent glaucomatous optic neuropathy.  

D2-02 PATHOPHYSIOLOGY OF POAG
E. Tamm
Regensburg, Germany

Objective: To discuss the pathogenetic mechanisms that 
lead to elevated intraocular pressure (IOP), the most criti-
cal risk factor for POAG.
Main Message: IOP is generated in the trabecular mesh-
work (TM) which provides resistance to aqueous humor (AH) 
outflow. The resistance is increased in POAG, and changes 
in the quality and amount of the extracellular matrix (ECM) 
in the juxtacanalicular region (JCT) of the TM appear to be 
causatively involved. The ECM changes are very likely un-
der control of transforming growth factor-β2 (TGF-β2), which 
is found at high concentrations in the AH of patients with 
POAG. TGF-β signaling mediates a pathological increase 
in ECM deposition. Additional factors are thrombospond-
in-1, which activates TGF-β2 in vivo, and connective tissue 
growth factor, which is an important downstream mediator 
of the effects of TGF-β2 on TM ECM turnover. Under normal 
conditions, factors of the bone morphogenetic family (BMP-7 
and BMP-4) antagonize the action of TGF-β2 on ECM dep-
osition. The balance between BMPs and TGF-β2 appears 
to shift to TGF-β2 in POAG.
Conclusions: 1. In POAG, there is an abnormally high aque-
ous humor outflow resistance in the TM outflow pathways; 2. 
There is increasing evidence that changes in the amount and 
quality of the ECM play a critical role; 3. TGF-β2 signaling 
mediates a pathological increase in ECM deposition.

D2-03 PATHOPHYSIOLOGY OF PIGMENTARY GLAU-
COMA
R. Ritch
New York, NY, USA

Objective: To describe the pathophysiology of pigment dis-
persion syndrome and pigmentary glaucoma.
Main Message: Pigment dispersion syndrome (PDS) is an 
autosomal dominant disorder which usually has its onset in 
the third decade and begins to regress toward the end of the 
fourth decade, concomitant with the onset of presbyopia. It 
affects Caucasions almost exclusively and is characterized 
by disruption of the iris pigment epithelium and deposition of 
pigment granules on the structures of the anterior segment. 
Pigment accumulation in the trabecular meshwork can lead 
to progressive trabecular dysfunction and ocular hyperten-
sion with or without associated glaucomatous optic neurop-
athy. While primary open-angle glaucoma usually begins 
after age 40, pigmentary glaucoma typically affects young-
er individuals. Abnormally extensive iridolenticular contact, 
due perhaps either to a less rigid than normal iris or and iris 
which is too large relative to the anterior segment, produc-
es a situation in which  pressure in the anterior chamber is 
greater than that in the posterior chamber (reverse pupillary 
block), causing posterior bowing of the mid-peripheral iris, 
which appears on ultrasound biomicroscopy as a topograph-
ical concavity. Iridozonular friction leads to dispersion of pig-
ment particles throughout the anterior chamber. 
The iris concavity increases during accommodation and less-
ens with the onset of presbyopia, while inhibiting blinking 
reverses the iris contour from concave to convex. The pro-
posed role of accommodation in the development of the phe-
notypic manifestations suggests alternative routes of therapy 
beyond lowering of IOP. A gene affecting the development 
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of the middle third of the eye early in the third trimester ap-
pears at the present time to be the most likely cause, par-
ticularly a mutation in the serotonin, dopamine, or tyrosine 
metabolic pathways.
Conclusions: 1. PDS/PG has a unique cause and mechanism 
of development; 2. Identification of the responsible gene 
will answer many questions; 3. Treatment should be guided 
toward the underlying mechanism and not just elevated 
IOP.

D2-04 PATHOPHYSIOLOGY OF PSEUDOEXFOLIATION 
GLAUCOMA
U. Schlötzer-Schrehardt
Erlangen, Germany 
Objective: Pseudoexfoliation (PEX) glaucoma is the most 
common identifiable cause of open-angle glaucoma world-
wide comprising the majority of glaucoma in some countries. 
The underlying disorder, PEX syndrome, is a generalized pro-
cess of the extracellular matrix characterized by the produc-
tion and progressive accumulation of a fibrillar extracellular 
material in intra- and extraocular tissues. An emerging clinical 
spectrum of associations with cardiovascular and cerebro-
vascular diseases appears to elevate PEX syndrome/glau-
coma to a condition of general medical importance. New 
insights into its molecular pathophysiology have increased 
the understanding of this disorder and the current concepts of 
pathogenetic mechanisms will be reviewed in this lecture. 
Main Message: Recent molecular biologic data support the 
pathogenetic concept of PEX syndrome as a type of stress-
induced elastosis, an elastic microfibrillopathy, with TGF-ß1, 
increased oxidative stress, and low grade inflammatory pro-
cesses being key factors in pathogenesis. Active involvement 
of trabecular meshwork cells in local production of PEX ma-
terial in the juxtacanalicular area may be the primary cause 
of outflow resistance and chronic pressure elevation in PEX 
patients. Additional pathogenetic factors include marked pig-
ment dispersion, increased aqueous humor protein concen-
trations, and pressure-independent risk factors including an 
impaired ocular and retrobulbar perfusion.
Conclusions: PEX syndrome may not only cause severe 
open-angle glaucoma but also a spectrum of other ocular 
complications and imply an increased risk for cardiovas-
cular disease. A thorough awareness of its pathologic fea-
tures and its effects on ocular tissues is critical for an early 
recognition and accurate diagnosis as well as for an under-
standing of the multifactorial aspects of this clinically impor-
tant fibrotic disorder. 

D2-05 PATHOPHYSIOLOGY OF NPG
M.B. Wax
Dallas, TX, USA

Objective: To review the retina and optic nerve stress con-
ditions that occur in (but are not limited solely to) normal 
pressure glaucoma
Main Message: In addition to idiopathic causes that remain 
unknown, the pathogenesis of NPG is likely due to aberrant 
stress to the retinal and optic nerve tissues. This may include 
a genetic predisposition to intrinsic nerve damage or exqui-
site susceptibility to physiological conditions that normally 
pose no threat of progressive optic nerve or retinal ganglion 
cell demise. Such conditions may be manifest clinically as: 1. 
Vasospasm as occurs in patients with migraine disease; 2. 

Vascular compromise as occurs in atherosclerotic disease; 
3. Altered scleral or optic nerve head structural morphology 
as may occur in high myopia; 4. Anti-phospholipid antibody 
syndrome; 5. Genetic associated (i.e. OPA-1/optineurin/myo-
cillin); 6. Sleep apnea; 7. Presumed autoimmune glaucoma 
(i.e., anti-retinal/systemic antibodies); 8. Decreased diastol-
ic perfusion pressure  (i.e., acute as in hypovolemic shock 
or chronic as nocturnal systemic hypotension).
Conclusion: The treatment of patients with glaucoma, in-
cluding NPG, is often most appropriate when tailored to the 
specific retinal/optic nerve stress conditions that a patient 
manifests. It is widely accepted that virtually all glaucoma-
tous disease includes a component of pressure-dependent 
retinal or optic nerve head stress. Thus IOP lowering is a 
mainstream therapy for all glaucoma including NPG. Howev-
er, the elucidation of the non-pressure dependent stressors 
may often be highly beneficial in treating patients. In NPG, 
non-pressure dependent causes of glaucomatous optic neu-
ropathy are likely to predominant which may underlie dis-
ease pathogenesis, at least in part. 

10.30-12.00 a.m.
D3+4 CONSENSUS ON INTRAOCULAR PRESSURE

Main Message: The Intraocular Pressure consensus reached 
a crescendo with the stimulating and provocative meeting 
held in Fort Lauderdale on May 5, 2007. The resulting 
consensus points will be presented during this congress 
in a special session. The book with the complete report 
should be available at the time of the World Glaucoma 
Congress in Singapore.  

Measurement of Intraocular Pressure
1. Precision and agreement of tonometry devices should 

be reported in a standardized format: 
– Coefficient of repeatability (for intra-observer varia-

tion) 
– Mean difference (or difference trend over range) and 

95% limits of agreement (for inter-observer and inter-
instrument differences) 

2. Correction Nomograms that adjust GAT IOP based sole-
ly on CCT are neither valid nor useful in individual pa-
tients.

3. Measurement of CCT is important in assessing risk for 
incident glaucoma among ocular hypertensives in the 
clinical setting, though the association between CCT and 
glaucoma risk maybe less strong in the population at 
large.

Intraocular Pressure as a Risk Factor
4. There is strong evidence to support higher mean IOP as 

a significant risk factor for the development of glauco-
ma.

5. There is strong evidence to support higher mean IOP as 
a significant risk factor for glaucoma progression.

6. There is currently insufficient evidence to support 24-
hour IOP fluctuation as a risk factor for glaucoma devel-
opment or progression.

7. There is currently insufficient evidence to support IOP 
variation over periods longer than 24 hours as a risk fac-
tor for glaucoma development and progression.

Target Intraocular Pressure
8. The determination of a target IOP is based upon consid-

eration of the amount of glaucoma damage, the IOP at 
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which the damage has occurred, the life expectancy of 
the patient, and other factors including status of the fel-
low eye and family history of severe glaucoma.

Friday, July 20, 2007

8.30-9.15 a.m.
D5-01 WHERE ARE WE IN GENETICS?
W.L.M. Alward

Objective: To review the current knowledge of the genetic 
basis of glaucoma and to discuss methods that might lead 
to future discovery.
Main Message: There are 9 published genetic loci for pri-
mary open angle glaucoma (GLC1A – GLC1I). The genes 
have been identified at three of these loci (myocilin, optineu-
rin and WDR36). Genes have been identified for primary con-
genital glaucoma (CYP1B1) and syndromic glaucomas such 
as Axenfeld-Rieger syndrome (PITX2 and FOXC1) and an-
iridia (PAX6). However, the genetic basis of the vast majori-
ty of glaucomas remains to be discovered. New methods of 
research including animal studies, bioinformatic modeling 
and gene chip studies hold promise to accelerate the dis-
covery of disease-causing genes. Knowledge of the genet-
ic basis of glaucoma should lead to a better understanding 
of these diseases and ultimately to better diagnostic tools 
and treatments.
Conclusion: Genetic studies hold promise to improve our di-
agnosis and treatment of this family of diseases. New meth-
odologies should help discover the underlying genetic basis 
for glaucoma and help to unravel the complex pathways that 
lead to this blinding disease.

D5-02 RISK FACTORS FOR ACG
M. He
New York, NY, USA

Objective: To summarize the current major findings on the 
risk factors for primary angle closure (PAC).
Main Message: The prevalence of PAC increases with age 
and female gender is recognized as a major predisposing 
factor toward development of PAC. A small eye with a shal-
low anterior chamber, shorter axial length, small corneal di-
ameter and steep curvature, and a thick relatively anteriorly 
positioned lens are all considered as ocular anatomical risk 
factors for PAC. Familial tendency of PAC is observed and 
inheritance pattern is proposed from early work in Eskimos 
people. Extreme climatic conditions, medications agents and 
choroidal detachments are reported as external factors for 
symptomatic PAC. 
Conclusions: Despite the increasing number of identified 
risk factors and sophistication of our theory of angle clo-
sure, we still do not fully understand the reasons for angle 
closure in many cases. The paucity of prospective natural 
history data is the major scientific deficiency.

D5-03 RISK FACTORS IN OAG
S. Miglior
Monza, Italy

Objective: To review the risk factors for onset/progression 
of OAG.

Main Message: The risk factors for the onset and/or pro-
gression of OAG are more accurately detected in prospec-
tive clinical trials and in population-based surveys, due to 
the greatest power and generalizability of these study de-
signs. Several risk factors have been in so far reported and 
confirmed by several studies. As far as the onset of OAG 
is concerned, high IOP, thin CCT, large vertical cup/disc ra-
tio, high vertical cup/disc ratio asymmetry between the two 
eyes, high Pattern Standard Deviation (within its normal lim-
its) of the visual field, the occurrence of optic disc hem-
orrhages, the treatment with systemic diuretics or calcium 
channel blockers, PEX, PDS, low diastolic perfusion pres-
sure and age have been reported in several RCTs (OHTS, 
EGPS, Malmo Study) and in population based studies (Bal-
timore, BISED, Egna, Rotterdam, Projecto VER). As far as 
progression of OAG is concerned, high IOP, PEX, the oc-
currence of optic disc hemorrhages, a high number of glau-
coma surgeries, migraine, and age have been reported in 
several RCTs (EMGT, AGIS, CNTGS). Other potential risk 
factors such as the high inter-visit IOP fluctuation, myopia, 
and diabetes have not been consistently reported and need 
further studies to better elucidate their possible role in the 
onset/progression of OAG.
Conclusions: 1. RCTs and population-based studies may 
help in accurately detecting risk factors for onset/progres-
sion of glaucoma; 2. An accurate search of risk factors is 
clinically useful in the management of high risk glaucoma 
patients and OAG patients.

D5-04 ARE RISK FACTORS FOR CONVERSION THE 
SAME AS FOR PROGRESSION?
D. Garway-Heath
London, UK

Objective: To evaluate the literature for evidence concerning 
risk factors for ‘conversion’ from ocular hypertension to glau-
coma and for ‘progression’ of established glaucoma.
Main Message: The best evidence comes from randomized 
treatment trials. Consistent risk factors for both ‘conversion’ 
and ‘progression’ are older age and higher intraocular pres-
sure. Pseudoexfoliation and disc haemorrhages have also 
been reported to be independent risk factors for both ‘con-
version’ and ‘progression’. A thinner central corneal thick-
ness (CCT) is a risk factor for ‘conversion’. Treatment effects 
confound interpretation of the role of CCT in clinical stud-
ies; CCT has yet to be reported as a risk for progression in 
a randomized treatment trial of manifest glaucoma. Signs 
related to glaucoma, such as an increased cup-to-disc ra-
tio and higher visual field pattern standard deviation, are 
associated with a higher risk of ‘conversion’. Stage of dis-
ease has not been reported consistently as a risk factor for 
‘progression’. There is inconsistent evidence for other, pu-
tative, risk factors, such as race, family history, diabetes, mi-
graine, and myopia.
Conclusions: ‘Conversion’ and ‘progression’ likely repre-
sent the same process. The major risk factors are the same 
for ‘conversion’ and ‘progression’.

D5-05 ESTIMATING GLAUCOMA PROGRESSION FROM 
RISK FACTORS
F.A. Medeiros 
San Diego, CA, USA

Objective: To describe risk factors associated with glaucoma 
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progression and to identify possible strategies for combining 
information from these risk factors in order to predict risk of 
glaucoma development and progression over time. 
Main Message: Risk factors associated with progression 
from ocular hypertension to glaucoma have been clearly 
identified by two major clinical trials – OHTS (Ocular Hyper-
tension Treatment Study) and EGPS (European Glaucoma 
Prevention Study). Based on these trials, predictive models 
for disease development have been created and validated. 
For patients with established disease, several clinical trials 
have also identified risk factors for disease progression, such 
as the CNTGS (Collaborative Normal Tension Glaucoma 
Study), the AGIS (Advanced Glaucoma Intervention Study) 
and the EMGT (Early Manifest Glaucoma Trial). Although 
risk factors for disease progression have been identified by 
these trials, predictive models for disease progression have 
not yet been created. The current presentation will empha-
size the difficulties and limitations associated with construc-
tion of such models. 
Conclusion: 1. Risk factors associated with glaucoma de-
velopment and progression have been identified in major 
clinical trials; 2. Although risk models for glaucoma devel-
opment have been created and validated, such models are 
not yet available for estimating risk of progression in patients 
with established disease. 

9.15-10.00 a.m.
D6-01 UPDATE ON FUNCTION
D. Garway-Heath
London, UK

Objective: To evaluate the literature from 2003 for chang-
es in the evidence of the role of various tests of visual func-
tion in the diagnosis and documentation of glaucomatous 
damage.
Main Message:   Most evidence is unchanged. However, the 
evidence for the role of ‘selective’ tests of visual function has 
evolved. Many previous reports, suggesting the superiority of 
these tests for early diagnosis, suffered from ‘design bias’ – 
most studies assessed the performance of short wavelength 
automated perimetry (SWAP) and frequency doubling tech-
nology perimetry (FDT) in subjects with normal standard au-
tomated perimetry (SAP), whereas no studies have reported 
findings for SAP in the context of normal SWAP or FDT. Us-
ing appropriate study methodology, no statistical difference 
has been reported in the performance between SAP, SWAP 
and FDT, although there is a possible trend towards a slight 
superiority of FDT. Other factors should be considered when 
assessing the clinical utility of a test – these include repro-
ducibility, speed, portability and ease of administration.
Conclusions: 1. Visual function tests should be used to de-
tect and document glaucoma; 2. It is unlikely that one func-
tional test assesses the whole dynamic range; 3. SAP, as 
usually employed in clinical practice, is not optimal for early 
detection; 4. SAP, SWAP and FDT are roughly equivalent in 
their ability to identify early glaucomatous damage; 5. There 
is little evidence to support the use of a particular selective 
visual function test over another in clinical practice because 
there are few studies with adequate comparisons.

D6-02 UPDATE ON STRUCTURE
L. Zangwill
La Jolla, CA, USA

Objective: To provide an update on evidence relevant to the 
consensus statements on Glaucoma Diagnosis of 2003. 
Main Message: The following five consensus statements 
regarding structural assessment for the diagnosis of glau-
coma were developed at the 2003 Global AIGS Consensus 
Meeting on ‘Structure and Function in the Management of 
Glaucoma’: 1. A method for detecting abnormality and also 
documenting optic nerve structure should be part of routine 
clinical management of glaucoma. 2. According to limited 
evidence available sensitivity and specificity of imaging in-
struments for detection of glaucoma are comparable to that 
of expert interpretation of stereo colour-photography and 
should be considered when such expert advice is not avail-
able. 3. Digital imaging is recommended as a clinical tool to 
enhance and facilitate the assessment of the optic disc and 
retinal nerve fibre layer in the management of glaucoma. 4. 
Automated analysis of results using appropriate databases is 
helpful for identifying abnormalities consistent with glaucoma. 
5. Different imaging technologies may be complementary, 
and detect different abnormal features in the same patients. 
Recent literature will be reviewed to determine whether the 
consensus statements need modification. 
Conclusions: 1. These five consensus statements remain 
relevant; 2. At this time there is no need for major modifica-
tion of the consensus statements on structural assessment 
for the diagnosis of glaucoma.

D6-03 UPDATE ON DIAGNOSIS
D. Friedman
Baltimore, MD, USA 
Objective: To review the findings of the AIGS Consensus 
Panel on Angle-Closure Glaucoma.
Main Message: The main diagnostic criteria for angle clo-
sure and angle-closure glaucoma will be reviewed.  Evidence 
supporting these criteria will be presented.
Conclusions: 1. Consensus panel of over 100 glaucoma 
specialists from around the world; 2. Agreed upon nomen-
clature; 3. Need for gonioscopy on all subjects. 
Ongoing discussions about extent of closure needed to have 
angle closure.

D6-04 UPDATE ON TREATMENT: CONSENSUS ACG
T. Aung
Singapore

Objective: To review current treatment options for angle clo-
sure glaucoma (ACG)
Main Message: Recent studies have provided new infor-
mation about medical therapy for ACG including the use of 
prostaglandins for the condition. Laser trials on the use of 
laser iridoplasty and selective laser trabeculoplasty have in-
creased our options for laser treatment. New data are avail-
able on the outcomes of filtering surgery for ACG. Surgical 
trials for ACG are being conducted that will evaluate the role 
of lens extraction in this condition. 

Conclusions:  The latest directions in ACG treatment will 
be summarized.
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10.30-12.00 a.m.
DB7+8-01 MEDICAL TREATMENT AND NON-PENETRAT-
ING SURGERY
A. Mermoud
Lausanne, Switzerland

Objective: To promote surgical treatment in the manage-
ment of glaucoma patients. 
Main Message: By comparing medication vs. surgery, the 
surgical option offers more advantages for the great major-
ity of patients worldwide. This is important since glaucoma 
is the first cause of irreversible blindness with 82,5 million  
glaucoma patients around the world. The main advantages 
of surgery are: 1. A better IOP reduction; 2. A reduced use 
for compliance; 3. A reduction in IOP fluctuation; 4. Bene-
fits in terms of economics, especially for the glaucoma pa-
tients living in developing countries corresponding to about 
90% of the total number of glaucomatous patients. Among 
glaucoma surgery, non-penetrating filtering surgery seems 
to offer excellent IOP drop similar to trabeculectomy if cor-
rectly performed, but with much less post-operative com-
plications. Deep sclerectomy may be proposed as a first 
therapy in patients with poor compliance and poor socio-
economic status.
Conclusion:  Filtering surgery and especially non-penetrat-
ing filtering surgery may offer the best option to reduce and 
stabilize the IOP in glaucomatous patients. 

DB7+8-02 MEDICAL TREATMENT – THE ADDITIONAL 
EFFECT OF COMBINATION TREATMENT
K. Singh
Stanford, CA, USA

Objective: To summarize the necessity for, and limitations 
of, combination medical therapy in the management of glau-
coma.
Main Message: There are several limitations of combining 
medical therapeutic agents for glaucoma including diminish-
ing returns with regard to IOP lowering and increasing side 
effects. Combination therapy can make it difficult to assess 
tachyphylaxis, or tolerance of individual agents. There are 
far fewer high quality studies evaluating the benefits, side ef-
fects and risks of combination therapy relative to monother-
apy for glaucoma. Despite these limitations, we must often 
turn to more than one agent for the management of glau-
coma over the long run, even when our IOP lowering goals 
are relatively modest. Some combinations work better than 
others and there is significant inter-patient variability in the 
response to various agents.
Conclusions: 1. Despite the limitations of combination med-
ical therapy for glaucoma, the need for multiple medica-
tions in many and perhaps the majority of patients with this 
disease make such therapy attractive in many clinical situ-
ations; 2. Two agents that work well alone may not neces-
sarily work well in combination; 3. Significant inter-patient 
variability in the response to therapy creates difficulty in mak-
ing broad generalizations regarding the efficacy of specific 
combinations.

DB7+8-03 MEDICAL TREATMENT – PLACE OF COMBI-
NATION THERAPY
C. Migdal
London, UK

Main Message: Over the recent years, a number of com-
bination therapies which combine two separate molecules 
of different hypotensive drug into one bottle have become 
available for glaucoma therapy. All products contain Timo-
lol, in addition to another adjunctive agent. There are pros 
and cons of using combination agents, which include effica-
cy, ease of use, compliance on the one hand and cost and 
side effect profile on the other. The advantages and disad-
vantages of the combined therapies will be discussed, as 
well as indications given as to where they fit in the current 
glaucoma treatment algorithm.

DB7+8-04 CHOLESTEROL AND GLAUCOMA
C.A. Girkin
Birmingham, AL, USA

Objective: to review the literature on the relationship to el-
evated cholesterol and glaucoma.
Main Message: Recent clinical literature has suggested that 
elevated cholesterol may be a risk factor for open angle glau-
coma and that the treatment of cholesterol may reduce the 
risk of glaucoma. While the mechanism of action is unclear, 
this may be due to direct effects on the intraocular pressure 
through a Rho Kinase pathway or due to indirect effects on 
the vasculature of the optic nerve. This presentation will re-
view the basic and clinical literature regarding the role of 
cholesterol in glaucoma.
Conclusion: A clinical trial is needed to evaluate the role of 
cholesterol lowering in glaucoma.

DB7+8-05 TREATMENT OF NEOVASCULAR GLAUCOMA 
WITH ANTI-VEGF IOP
J. Jonas
Heidelberg, Germany

Objective: To report and discuss the use of intravitreal anti-
VEGF drugs for the treatment of neovascular glaucoma.
Main Message: The intravitreal injection of anti-angiogenic 
drugs such as pegabtanib, bevacizumab, ranoibizumab and 
triamcinolone are effective in reducing iris neovascularization 
and may prevent further progression of the disease. The in-
travitreal application of anti-VEGF alone, however, may not 
be sufficient in all clinical situations to reduce the elevated 
intraocular pressure into the normal range. The anti-VEGF 
drugs  may be taken in addition to surgical  procedure to 
treat neovascular glaucoma. 
Conclusions: Intravitreal application of anti-angioghenic 
medication may be a useful additional tool in the treatment 
of neovascular glaucoma.

DB7+8-06 EFFECT OF LIFESTYLE CHANGES, INCL. 
EXERCISE ON IOP
B. Mani
Chennai, India

Objective: To communicate the influence of lifestyle on in-
traocular pressure (IOP) changes, especially different forms 
of exercise.
Main Message: Lifestyle issues from a population based 
study in South India was utilised to analyse association with 
IOP. Forms of yoga postures were analysed for raise in IOP, 
especially in head stand postures. Literature search on ‘ex-
ercise and IOP’ included weight lifting, isokinetic and isomet-
ric exercises and psychological stress. Influence of exercise 
on pigment dispersion, athletes vs sedentary workers and 
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effect of medications in glaucoma subjects were included 
from literature. Urban status (Odds -2.8), Age group above 
50, Smoking (Odds -1.52), Alcohol consumption and tobacco 
chewing (Odds -1.67) showed significant positive association 
with IOP. Headstand, shoulder stand and head to Knee pos-
tures showed 2, 1.5, 1.25 times raise in IOP after posture. All 
forms of exercise especially isokinetic exercises decreased 
IOP significantly however acute dynamic exercise such as 
weight lifting increased IOP by breath holding and venous 
congestion. Psychological stress increased IOP during short 
term period. Athletes had decreased resting IOP compared 
to sedentary subjects. Anti glaucoma medications. Isocap-
nia, Raised colloidal osmotic pressure had nullifying effect 
on changes in IOP after exercise. Dapiprazole and pilocar-
pine helped pigment dispersion subjects from having exer-
cise induced ocular hypertension. Beta adrenergic receptor 
polymorphism was implicated in varying individual respons-
es on IOP after exercise.
Conclusion: Life style changes especially exercise have 
documented evidence on change in IOP, however, attention 
need to be paid to study the influence of modifying factors in 
the risk of glaucoma pathogenesis or management

DB7+8-07 GLAUCOMA AND SIRNA IOP
E. Tamm
Regensburg, Germany

Objective: To discuss the mechanisms by which siRNAs si-
lence target genes and its possible application for the treat-
ment of glaucoma.
Main message: Silencing of target genes by siRNAs is a 
powerful technique to investigate cellular metabolism and 
the influence of specific genes. Silencing is based on a post-
transcriptional mechanism that targets a specific mRNA pop-
ulation. The double-stranded siRNA is unwound to form a 
single-stranded ribonucleoprotein complex (RNA-induced si-
lencing complex, RISC) that guides the degradation of the 
mRNA. This technique can also be used to silence mutat-
ed genes that might be related to disease states, and more 
specifically to glaucoma.
Conclusions: 1. Gene silencing by siRNAs is a powerful 
technique in vitro settings; 2. The effectiveness of silencing 
in glaucoma-relevant tissues in vivo is still unknown.

DB7+8-08  IN SEARCH OF… GOOD GENE DRUGS
T. Borrás
Chapel Hill, NC, USA.

Objective: Our goal is to be able to treat, in a near future, 
glaucoma patients with gene drugs. Genes would provide a 
more specific, less toxic and longer duration of action treat-
ment than conventional drugs. In our laboratory, we are fo-
cusing on the human trabecular meshwork and following two 
parallel approaches.  
Main Message: Using microarray chip technology, on the 
first approach we are identifying relevant genes whose ex-
pression is altered by conditions associated with glaucoma. 
On the second, we are investigating optimal delivery systems 
to carry the therapeutical gene directly inside the trabecular 
meshwork cell. We have identified a molecular signature of 
the human trabecular meshwork which include among oth-
ers, cytoskeletal related genes (RhoA, caldesmon, tropomy-
osin), calcification related genes (matrix Gla, osteoglycin), 
stress protection proteins (myocilin, αB crystallin, chaperonin-

containing TCP1) and signaling neuropeptides (substance 
P, secretogranin). For the delivery, we have found that one 
administration of second generation Adeno-associated vec-
tors (scAAV) delivers a gene to the human trabecular mesh-
work in organ culture and to rats and living monkeys for two 
to five months without toxicity. More recently, we have been 
able to silence a gene by direct delivery of its complemen-
tary short interference RNA (siRNA) molecule to the human 
trabecular meshwork.
Conclusion: The combination of siRNA and scAAV vectors 
carrying the candidate gene holds good promise for devel-
oping gene transfer/gene therapy regimens for the control 
of elevated IOP in glaucoma.  

DB7+8-09 FROM DRUGS TO GENES
P.L. Kaufman
Madison, WI, USA

Objective: To summarize advances in our understand-
ing of the biochemical and molecular mechanisms of ret-
inal ganglion cell (RGC) death and trabecular meshwork 
(TM) and ciliary muscle (CM) physiology that are resulting 
in novel drug delivery and gene transfer strategies for glau-
coma therapy. 
Main Message: Cytoskeleton modulating proteins can block 
the interaction of actin and myosin to inhibit focal adhesion 
formation, and disrupt cell-cell junctions and interactions with 
the extracellular matrix in the TM, increasing outflow facili-
ty. Prostaglandin (PG) biosynthetic enzymes can increase 
uveoscleral outflow. Neurotrophins can protect RGCs from 
IOP-induced apoptosis. Delivery of these proteins to the TM, 
CM and RGCs can be achieved through novel delivery strat-
egies or via viral vector mediated gene transfer to achieve 
the desired physiologic effects. 
Conclusions: 1. Disrupting the TM cytoskeleton increases 
outflow facility; 2. Increasing PG synthesis in the CM like-
ly enhances uveoscleral outflow; 3. Neurotrophins can pro-
tect retinal ganglion cells; 4. The relevant proteins can be 
delivered to the TM, CM and RGCs via viral vector mediat-
ed gene therapy; 5. Gene therapy and novel drug delivery 
systems may provide long-term efficacy in glaucoma thera-
py and remove the patient from the delivery system.

Saturday, July 21, 2007

08.30-10.00 a.m.
D9+10 SURGICAL GRANDROUNDS

Outline for surgical grandrounds: Our primary source of 
postgraduate education is the experience that we gain from 
managing our patients as we practice our art and science 
throughout the years. Our experience depends on our de-
gree of specialization and the volume of our work. Proba-
bly the best way of broadening our experience is to draw 
on the collective skills of our peers. The grandrounds are 
designed to bring together a group of highly experienced 
surgeons presenting interesting and challenging glaucoma 
surgical cases. Cases presented pertains to everyday glau-
coma practice, and aims at providing practical  ‘how to man-
age’ advices. Challenging the presenters and discussing the 
presented cases is a panel of world class experts in the field. 
The grandrounds aim at taking you into the operating the-
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aters of both panel and presenters, and giving you a glimpse 
of what the experts would do. It offers you the chance of put-
ting yourself in their shoes, or rather surgical gloves, to see 
how you would do it.

10.30-11.15 a.m.
D11 CONSENSUS

The Consensus Meeting on Glaucoma Surgery in Open An-
gle Glaucoma was held in 2005. The book appeared in the 
same year. The AIGS has planned to update the consensus 
reports at regular intervals. The present update covers the 
topics of: trabeculoplasty, trabeculectomy, trabeculectomy 
versus non-penetrating glaucoma surgery, trabeculectomy 
versus aqueous drainage device, cyclodestruction versus 
aqueous drainage device
Studies are ongoing on the comparison of trabeculectomy 
versus Glaucoma Drainage Devices. This important com-
parison will be part of the update.
Conclusions on non-penetrating glaucoma surgery:
Non penetrating glaucoma surgery is effective in lowering in-
traocular pressure. When compared to antimetabolite trab-
eculectomy it is safer but it most cases it provides higher 
final IOPs.
Conclusion on Aqueous drainage devices:
1. Aqueous drainage device procedures may achieve bet-
ter IOP control compared with cycloablative procedures in 
refractory glaucoma; 
2. Common tube related complications include overdrain-
age, tube malposition, tube blockage, corneal touch and 
overfibrosis; 
3. The benefits of effectiveness, portability and ease of use 
in cycloablative procedures should be balanced against the 
risk of visual loss secondary to phthisis, chronic hypotony 
and corneal decompensation; 
4. Randomized, prospective trial comparing diode cyclode-
struction and glaucoma drainage device procedures are 
warranted to evaluate the safety and effectiveness of these 
procedures in the management of refractory glaucoma. 
And many more conclusions to come.

11.15-12.00 a.m.
D12-01 INTRODUCTION
T. Shaarawy
Geneva, Switzerland

Main Message: The AIGS guidelines on design and reporting 
glaucoma surgical trials sets, for the first time, a new platform. 
Progress in glaucoma surgery has been hindered by the lack 
of consensus on how trials should be designed and reported, 
with subsequent difficulties in comparing published trials. In a 
pioneering initiative the AIGS took upon itself to invite leading 
researchers in the field of to compile clear guidelines on 
how to design and report glaucoma trials. These guidelines 
will be reviewed by member societies of AIGS. This session 
presents highlights from these guidelines.

D12-02 SURGICAL GUIDELINES ON REPORTING AND 
PUBLISHING – METHODOLOGY
D. Lam
Hongkong

Objective: To recommend areas in glaucoma surgery re-
search that should be standardized such that fruitful compar-
isons can be made between different studies from across the 
world, hence facilitating the acquisition of useful information 
for decision-making in glaucoma surgery.
Main Message: The AIGS Methodology Sub-Committee 
(AMSC) has identified many aspects in glaucoma surgery 
research that could be standardized. They include the rec-
ognition of various study designs and their levels of study; 
the definition and collection of pre-operative data; the pre-
ferred methodology in masking, use of new techniques or 
treatments, and reporting complications; and the approaches 
to post-operative assessments. The AMSC wishes to bring 
them up for international standardization and usage. 
Conclusions: 1. Despite its complexity, AMSC recognizes 
the task of formulating standards in glaucoma surgery re-
search as both essential yet feasible to the assessment of 
the efficacy and safety of different glaucoma procedures; 2. 
The Guidelines on methodology will serve as an initiation 
and platform for further discussion amongst international 
experts.

D12-03 DEFINITIONS OF SUCCESS
M. Sherwood
Gainesville, FL, USA

Objective: The lack of consensus with respect to reporting 
glaucoma surgical trials has hindered communication among 
investigators and made comparison among studies difficult 
and sometimes impossible. Guidelines for defining success 
are proposed to help provide a framework for reporting future 
surgical studies.
Main Message: Intraocular pressure (IOP) reporting will 
inevitably be the cornerstone of success definitions, because 
IOP is currently the only modifiable risk factor for glaucoma 
and IOP reduction is the goal of current glaucoma surgery. 
A consensus was reached that IOP “success” needs to be 
reported with multiple upper limits (i.e., ≤ 21, 18, 15, and 12 
mmHg) and a lower limit (i.e., 5 mmHg). Categorizing success 
in patients with preoperatively ‘normal’ IOPs or IOPs in the 
lower 20’s may warrant an additional requirement of having 
achieved a fixed percentage IOP reduction (perhaps 20% 
to 40%) from preoperative levels.  Successful patients need 
to be characterized by whether or not their IOP ‘success’ 
was achieved without (complete success) or with (qualified 
success) antiglaucoma medications and the number of 
classes of antiglaucoma medications used preoperatively and 
postoperatively should be reported. It is recommended that 
specific IOP results should be depicted graphically with scatter 
plots, as preoperative IOP (x-axis) versus postoperative IOP 
(y-axis); with distinctive symbols for postoperative IOPs with 
and without ocular hypotensive medications. Incorporating 
visual field status into the definition of success is problematic  
because of the fundamental difficulty of defining visual 
field progression,  the relatively short-term nature of most 
surgical studies and the very compromised visual function 
of many patients studied. Nonetheless, mean defect of the 
preoperative and one-year postoperative visual fields should 
be reported for participants with preoperative MDs better 
than -15 dB.  
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Conclusion: Best corrected visual acuity (BCVA) testing 
should be standardized ideally with ETDRS charts and 
reported by log(MAR) values only. Visual acuity, like visual 
fields, has many potential confounders and consequently, it 
should not be an integral part of the definition of failure except 
in the case of loss of light perception attributable to either 
glaucoma progression or surgical complications. 

D12-04 STATISTICAL ASPECTS OF REPORTING GLAU-
COMA SURGICAL STUDIES
W.J. Feuer
Miami, FL, USA

Objective: To describe good practice for communicating 
results of glaucoma surgical studies.
Main Message: Following standard statistical guidelines for 
reporting results of surgical trials will more accurately com-
municate the findings of surgical research reports. These in-
clude: documentation of missing data and supplying sample 
sizes specific for each comparison, use of confidence inter-
vals in addition to significance tests – the related concept of 
statistical power is useful for planning studies but is not an 
especially important feature of presenting results, choice of 
prospective success endpoints and analysis with methods 
such as Kaplan-Meier that account for follow-up time, em-
ploying tests of interaction with subgroup analyses, identifica-
tion of primary versus ancillary hypotheses and appropriately 
caveating p-values for the latter.
Conclusions: Good statistical practice for communicating 
results of glaucoma surgical trials includes, particularly: 
1. Use of confidence intervals; 2. Appropriate accounting 
for follow-up time; 3. Differentiation between primary and 
ancillary hypotheses.
 
D12-05 GUIDELINES ON REPORTING AND PUBLISHING 
OF SURGICAL COMPLICATIONS
R. Stamper
San Francisco, CA, USA

Objective: To develop guidelines for reporting and publish-
ing of glaucoma surgical complications.
Method: Several glaucoma experts contributed ideas on 
what were the important issues in reporting surgical complica-
tions. These were collated on a web site with each contributor 
having an opportunity to make suggestions. The document 
was then honed down to those issues that all could agree 
upon (or agree to disagree). 
Main Message: In any report of a new or old surgical tech-
nique, complications should be reported as to the time of 
onset after surgery (early – 1st post-op month, late – onset 
after 1 month, early and late, present at last visit). Loss of 
visual acuity should be reported in Snellen or ETDRS lines. 
Non-physiological intraocular pressure that may or may not 
lead to associated complications, such as shallow anterior 
chamber, choroidal detachment, and hypotony maculopathy, 
should also be reported, along with intraocular bleeding, lens 
opacity, retinal disease such as vein occlusion or macular 
hole, inflammation, corneal or corneal graft decompensa-
tion. Complications specific to trabeculectomy or other an-
terior filtering procedures related to bleb dysthesia, leakage 
or infection need to be reported. Furthermore, complications 
specific to drainage devises should include tube or plate ex-
posure, corneal touch, or tube retraction, Tables are provid-
ed for convenience in planning a study or report.

Conclusions: Complications of glaucoma surgery should be 
reported within the context of timing after surgery, severity, 
and risk to visual function. A template and set of guidelines 
are provided for use in planning or reporting the results of 
glaucoma surgery.

D12-06 ECONOMICS AND GLAUCOMA SURGICAL 
TRIALS
A. Azuara-Blanco
Aberdeen, UK

Objective: 1. To highlight the importance of economic 
evaluations in health care and, specifically, in the design 
of glaucoma surgical trials; 2. To briefly describe types of 
economic evaluations and how can they be conducted.
Main Message: Economic evaluations such as cost-
effectiveness and cost-utility analyses are essential 
components of a glaucoma surgical trial and should be 
considered main outcome measures.
Conclusions: 1. Economic evaluations include information 
on costs, clinical effectiveness measures, quality of life, and 
other aspects of the value that individuals place on care and 
the effects of care; 2. Different types of economic evaluations 
can be conducted.  For example, evaluation of the cost of 
disease (cost to health providers, society, and patient), cost-
benefit, cost minimization, cost effectiveness and cost utility; 
3. Economic studies include evaluation of patients’ and the 
general public’s preferences for health states associated 
with vision problems; 4. Economic evaluations provide policy 
makers and clinicians information that can be used to make 
decisions on patients care.

D12-07 SURGICAL GUIDELINES ON REPORTING AND 
PUBLISHING - CONCLUSIONS
F. Grehn
Würzburg, Germany

Objective: A uniform frame of reporting and publishing 
surgical results is urgently needed to make surgical studies 
better comparable. 
Main message: The endpoint results and success rates 
are best described by a scattergram of original data, 
where different types of success criteria can be applied for 
comparison of studies. The time course of results is best 
shown in Kaplan Meier curves and in box plot graphs over 
time. An adequate planning of statistical methods prior 
to patient recruitment is crucial. Outcome comparisons 
between studies depend also on adequate reporting of 
complications.
Conclusions: 1. Adequate statistical planning; 2. Uniform 
description and graphical representation of data; 3. Uniform 
and clear description of complications; 4. Adequate ethical 
set-up of study.

VIDEO SESSION

The surgical video sessions are designed to provide 
attendees with a visual perspective on important surgical 
techniques. These sessions are divided into two parts: a 
basic and advanced focus on glaucoma and related disease.  
International faculty will cover a specified topic with a video 
presentation followed by discussion by an expert panel.
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BASIC AND CLINICAL SCIENCE  SESSIONS

Tuesday, July 19, 2007

8.30-9.15 a.m.

B1-01 HOW DOES THE EYE REGULATE IOP?
P.L. Kaufman
Madison, WI, USA

Objective: To provide a review of how the eye regulates 
IOP.
Main message: The balance between aqueous humor in-
flow and outflow determines what the IOP will be. Within 
each of these categories, several pathways may be involved. 
Aqueous humor formation is the result of three physiologic 
processes: diffusion, ultrafiltration and active secretion. 
Aqueous humor outflow occurs principally via the trabecular 
and the uveoscleral routes. Nerve terminals and mechano-
receptors within the eye may sense changes in IOP and trig-
ger responses to alter inflow and outflow. Extracellular matrix 
synthesis and degradation are ongoing processes that also 
contribute to the resistance to fluid outflow. Contraction and 
relaxation in both the trabecular meshwork and ciliary mus-
cle can regulate fluid outflow. Diurnal variation in IOP results 
largely from fluctuations in catecholaminergic regulators.
Conclusions: Many pathways interact to regulate IOP: 1. 
Cho linergic mechanisms; 2. Adrenergic mechanisms; 3. 
Prostaglandin mechanisms; 4. Corticosteroid mechanisms; 
5. Nitrergic, serotonergic, dopaminergic, cannabinoid mech-
anisms; 6. Cytoskeletal and cell junctional mechanisms; 7. 
Mechanoreceptors, trigeminal nerves; 8. Extracellular ma-
trix synthesis and degradation; 9. Blood flow.

B1-02 WHAT HAPPENS TO IOP OVER 24 HOURS?
J.H.K. Liu
La Jolla, CA, USA

Objective: To review 24-hour IOP patterns in healthy and 
glaucomatous eyes.
Main message: Many physiological and environmental 
conditions can affect IOP. A single IOP reading during clin-
ic hours does not reveal the whole 24-hour IOP picture. A 
diurnal curve with measurements of IOP at different clock 
time points provides useful information. These IOP readings 
only capture a portion of the 24-hour IOP variation. Measure-
ments of IOP during the nocturnal/sleep period can provide 
additional information. Studies performed in a sleep labora-
tory clearly indicate that the habitual IOPs (sitting during the 
day and supine at night) are higher during the nocturnal/sleep 
period than during the diurnal/wake period in healthy eyes 
and in most open-angle glaucomatous eyes. In healthy eyes, 
nocturnal IOP is higher than diurnal IOP in the same body 
position. Compared with healthy eyes, IOP in most glauco-
matous eyes is elevated at all clock time points. The eleva-
tion is smaller during the nocturnal period than during the di-
urnal period. When 24-hour IOP measurements are obtained 
only in the sitting position, diurnal IOP is likely higher than the 
nocturnal IOP in glaucoma patients. However, this 24-hour 
IOP pattern rarely occurs in a real-life situation. When a pa-

tient assumes the recumbent body position for sleep, IOP im-
mediately increases due to the increase of episcleral venous 
pressure and the redistribution of body fluid. Peak 24-hour 
IOP often occurs within the nocturnal period. Although aque-
ous humor flow is reduced significantly at night, this reduc-
tion obviously is not sufficient to counterbalance the overall 
elevation of habitual IOP during the nocturnal period. 
Conclusions: 1. Habitual 24-hour IOP peaks at night in most 
cases; 2. IOP is higher than normal for 24 hours in most glau-
comatous eyes; 3. Sitting IOP at night is not physiological. 

B1-03 24-HOUR IOP CONTROL: MEDICATIONS VERSUS 
SURGERY
A.G.P. Konstas
Thessaloniki, Greece

Objective: To present and discuss evidence comparing 24-
hour intraocular pressure (IOP) control with surgery versus 
medical therapy. 
Main message: A well-functioning trabeculectomy provides 
a statistically lower mean, peak and fluctuation of IOP over 
the 24-hour day than medical therapy.
Conclusions: 1. New insights over the last few years have 
increased the importance of monitoring 24-hour IOP control 
in glaucoma; 2. Published evidence suggests that prosta-
glandins and fixed combinations provide good 24-hour IOP 
control; 3. Successful surgery provides better quality of 24-
hour IOP control than successful medical therapy.

B1-04 HOW MUCH DOES IOP FLUCTUATION MATTER?
A. Heijl
Malmö, Sweden

Objective: This presentation will briefly but critically review 
the results of studies dealing with IOP fluctuations as risk fac-
tors for progression of manifest glaucoma. Studies include 
several papers that have been cited much to support the po-
sition that IOP fluctuations are an important and independ-
ent risk factor for progression, but also papers that come to 
the opposite conclusion including more recent publications. 
Strengths and weaknesses of the studies will be discussed.
Main message: The review will demonstrate that there is 
clear evidence that the level of IOP is very important for 
disease progression, but that there no conclusive evidence 
supporting that fluctuations of IOP are an independent risk.
Conclusions: High IOP level has high-level evidence as a 
risk factor for progression, IOP fluctuations do not.

B1-05 WHAT IS NEEDED FOR CONTINUOUS IOP 
MEASUREMENT?
A. Sit
Rochester, MN, USA

Objective: To discuss the paradigms for continuous intra-
ocular pressure (IOP) measurement 
Main message: Intraocular pressure is a dynamic physiolog-
ic parameter. It follows a circadian rhythm with highest read-
ings occurring during the nocturnal period when measured 
in the habitual positions. In addition, IOP undergoes ran-
dom fluctuations over short and long time intervals. Current 
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methods of measuring IOP are sub-optimal. Current clinical 
practice involves only intermittent measurement of IOP dur-
ing regular office hours. Diurnal pressure measurements will 
only record IOP every 1-2 hours during office hours. Even 
24-hour sleep laboratories are limited to IOP measurements 
every 1-2 hours, and cannot give a true sleeping IOP since 
patients must be awakened for measurements. Continuous 
IOP measurement will likely involve two paradigms. First, 
a non-invasive paradigm, possibly involving a contact lens 
based pressure sensor, would be used to measure 24-hour 
IOP on a periodic basis. It may be utilized for assessment 
of glaucoma suspects and newly diagnosed glaucoma pa-
tients, as well as monitoring of low risk established glaucoma 
patients. A more invasive modality may be necessary for ad-
vanced glaucoma patients to allow continuous monitoring of 
IOP on a permanent basis using an implantable pressure 
sensor. This would allow alerts to be set in case IOP devi-
ates outside of a specified target range for a predetermined 
duration. Therapeutic changes could then be made as nec-
essary. Both modalities will likely involve wireless communi-
cation with an external data collection system. 
Conclusions: 1. Current methods of measuring IOP are in-
adequate; 2. Continuous monitoring of IOP will likely involve 
two different forms: a non-invasive for periodic monitoring of 
24-hour IOP, and an implantable form for permanent moni-
toring of 24-hour IOP.

09.15 –10.00 a.m. 
B2-01 INTRODUCTION TO RISK MODELLING IN GLAU-
COMA
P. Healey
Sydney, Australia

Objective: To understand why and how we model risk in glau-
coma and the benefits and limitations of modelling.
Main Message: Treatment and follow-up decisions in glau-
coma are based on ophthalmologists’ perception of their 
patients’ likely future disease state and disability over their 
lifetime. Clinical risk estimates have traditionally been made 
in medicine by first hand knowledge of natural and treated 
history and rely on the assumption that similar disease in 
similar patients will behave in a similar fashion. But glauco-
ma is so variable, it is hard to know what and who is similar. 
If we take a large group of patients who have been studied 
carefully, and identify factors that appear to influence their 
outcome, we can mathematically model the average strength 
of individual risk factors for an average patient at the start of 
the study that are associated with a given outcome and the 
end of the study. If our own patients are similar enough to 
the group studied, we can measure the risk factors in our pa-
tients and calculate what their average outcome would have 
been if they were in the study. But risk factors (sometimes 
important ones) are almost always left out of such models 
because they were not studied or not known. 
Conclusions: 1. Making individual risk estimates is funda-
mental to clinical glaucoma management; 2. Published study 
groups provide a convenient comparison group if they are 
carefully studied and representative of our own patients; 3. 
Mathematical risk models from these studies can predict 
an average outcome for our own patients within the limi-
tations of the model; 4. Unless the comparison group and 
its treatment is very similar to our own patients, risk mod-

els are unlikely to give an accurate prediction of progres-
sion or outcome.

B2-02 IS RISK PREDICTING BY OPHTHALMOLOGISTS 
CONSISTENT?
S. Mansberger
Portland, OR, USA

Main message: Ocular hypertension               is present in approx-
imately 5% of adults over the age of 40 years. While ocu-
lar hypertension is a common finding, eye care providers do 
not know which patients to treat or which patients to mon-
itor without treatment. Treating all ocular hypertensives is 
too expensive, but avoiding treatment of all ocular hyperten-
sive patients may needlessly increase the risk of glaucoma 
in susceptible patients. The Ocular Hypertensive Study and 
the European Glaucoma Prevention Study demonstrated that 
age, corneal thickness, intraocular pressure (IOP), pattern 
standard deviation (PSD), and vertical cup-to-disc ratio (C/D) 
were independent, predictive variables for the development 
of glaucomatous optic disc or visual field changes. However, 
applying these findings to individual patients remains difficult, 
because each patient encompasses a unique combination 
of risk factors that the clinician must take into account. My 
lecture will investigate the ability of ophthalmologists to esti-
mate an individual’s risk of converting from ocular hyperten-
sion to glaucoma, and to compare these estimates to a risk 
calculator. Overall, ophthalmologists showed a high range 
of estimates for the probability of developing glaucoma in 
the same ocular hypertensive patients. This may lead to ei-
ther under or over treatment of patients.  Clinicians need a 
more exact method to determine the probability of glauco-
ma from ocular hypertension.

B2-03 HOW DOES THE CORNEA CONTRIBUTE TO 
GLAUCOMA RISK
L.E. Pillunat
Dresden, Germany

Objective: The central corneal thickness (CCT) is an impor-
tant factor to consider in applanation tonometry. Thin cor-
neas lead to an underestimationof  the true IOP. Additionally, 
CCT is thought to represent an independent risk factor for 
the development and progression of glaucoma. 
Main Message: Measurements of the biomechanical prop-
erties of the cornea under several influencing factors (ad-
vanved glycation endproducts, estrogen) were compared with 
results from the literature.  Pathophysiologic-biomechanical 
relations between cornea and glaucoma were used for the 
explanation of the important role of the cornea in glaucoma. 
With age the cornea gets stiffer and thinner. The increase 
of stiffness is caused especially by the advanced glycation 
endproducts (AGEs). With age and in glaucoma patients 
the level of AGEs are elevated. Age is a risk factor for glau-
coma. The sclera is also stiffer in glaucoma. Biomechanical 
models show that the stiffness of the sclera was the most 
important factor for determining the vulnerability of the optic 
nerve head to increased IOP. The corneal and scleral elas-
ticity contribute to the damping of acute intraocular pressure 
spikes. This buffering mechanism of the eye is realized by a 
high elastic distensibility of the cornea or sclera. From our 
biomechanical studies with estogen we found an increased 
distensibility of the cornea and the lamina cribrosa with es-
trogen. This increased distensibility may be caused by an 
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elevated production of glycosaminoglycans due to estrogen. 
It is known that hormone replacement therapy (HRT) reduc-
es the risk for glaucoma. HRT also increase the thickness of 
the cornea due to the synthese of GAG. 
Conclusions: A thin cornea seems to be an independent 
risk factor for glaucoma and is an indicator for a lower level 
of GAG in the eye. These GAG with their high water binding 
capacity maintains the flexibility of the tissues (sclera, trabec-
ular meshwork, lamina cribrosa) and protects the ONH.

B2-04 PREDICTING RISK FROM VISUAL FIELD ANAL-
YSIS
A.Viswanathan
London, UK

Objective: To examine the reported strength of association 
between various psychophysical measures and a variety of 
adverse outcomes. 
Main Message: Visual field tests, if appropriately interpreted, 
may be used to predict conversion to glaucoma, progression 
of glaucoma and the likelihood of real world outcomes such 
as loss of driving licence, motor vehicle collisions and falls.  
Conclusion: Visual field analysis is a crucial component of 
risk stratification in glaucoma.

B2-05 VALIDATION OF RISK MODELS FOR DEVELOP-
MENT OF GLAUCOMA
F. Medeiros, R. Weinreb
La Jolla, CA, USA

Objective: In order for risk models to have optimal use 
and acceptability, clinicians need to be confident that the 
prediction functions can be transferred to other settings 
beyond where they were originally derived. In this session, 
we describe the steps necessary to validate a predictive 
model to estimate risk of glaucoma development.
Main Message: Validation of a predictive model should in-
volve assessment of its discrimination ability and calibration. 
In the context of risk models for conversion from ocular hy-
pertension to glaucoma, discrimination is the ability of a pre-
dictive model to separate those ocular hypertensive patients 
who develop glaucoma from those who do not, i.e, it is an 
estimate of the probability that the model assigns a higher 
risk for those who develop glaucoma than those who do not. 
Discrimination can be assessed by calculating the c-index 
as proposed by Harrell. Calibration measures how closely 
predicted outcomes agree with actual outcomes. A Hosmer-
Lemeshow test can be used to assess calibration. Proposed 
risk models for development of glaucoma have been validat-
ed on independent populations and shown to have accept-
able discrimination and calibration. Limitations of the current 
validated models will be discussed.
Conclusions: 1. Validation of a predictive model is a funda-
mental step before a model can be incorporated into clinical 
practice; 2. Risk models for development of glaucoma have 
been successfully validated in independent populations; 3. 
Validation in populations other than Caucasians is necessary 
before current models can be used in other racial groups.

10.30-11.15 a.m. 

B3-01 PATHS OF RETINAL GANGLION CELL DEATH
H. Quigley
Baltimore, MD, USA

Objective: To present recent research findings that explain 
glaucoma damage.
Main Message: Glaucoma is recognized when physical ex-
cavation of the optic disc and functional loss of visual field 
are documented. These alterations are produced by vari-
ous abnormalities that disturb the normal balance between 
survival and destructive forces surrounding retinal ganglion 
cells (RGC). The documented clinical risk factors and labo-
ratory evidence point to an important role for the sclera in re-
sponding to eye pressure (IOP) level and transmitting force 
to the nerve head’s lamina cribrosa. These forces lead to 
responses in RGC axons, capillaries, and resident cells, in-
cluding glia and connective tissue cells. The injury and ef-
fects produced at the nerve head are signaled to the RGC 
body both by molecules that are not normally returned there, 
and by the blockage of arrival of normally transmitted mes-
sages (positive and negative signaling). Among the neg-
ative signals, neurotrophin withdrawal is one documented 
event that leads to RGC programmed cell death or apopto-
sis. Overexpression of the neurotrophins BDNF and CNTF 
have been shown to decrease RGC loss in experimental 
glaucoma. One strong candidate as a positive signal is JNK, 
a molecule that leads to activation of both survival and cell 
death factors at the RGC body. Other molecules and path-
ways known to be involved in RGC death in glaucoma are: 
endothelin, tumor necrosis factor alpha, oxidative free radi-
cals including nitric oxide, and immune dysregulation. Once 
RGC death becomes a regular phenomenon due to prima-
ry glaucoma disease, additional RGC are likely to die due 
to toxic influences set up by the changed ecology of the ret-
ina – this is called secondary degeneration.
Conclusions: 1. RGC death in glaucoma occurs in a 
changed ecology in the retina that has both survival and 
destruction pathways operating simultaneously; 2. The pro-
liferation of known features of glaucoma injury point to mul-
tiple opportunities to block RGC death (neuroprotection) in 
addition to lowering of IOP.

B3-02 RETINAL GANGLION CELL-GLIA INTERACTIONS 
IN GLAUCOMA
M. Rosario Hernandez
Chicago, Il, USA

Main message: Primary open angle glaucoma is a common 
eye disease, characterized by loss of the axons of the reti-
nal ganglion cells (RGC) leading to a characteristic scotoma 
and progressive loss of vision. Elevated intraocular pres-
sure (IOP) and aging are the most common risk factors as-
sociated with the disease. The site of damage to the axons 
is at the level of the lamina cribrosa in the optic nerve head 
(ONH) and previous studies in human glaucoma and in ex-
perimental glaucoma in monkeys have established a rela-
tionship between chronic elevation of IOP and remodeling 
of the ONH tissues, known clinically as cupping of the optic 
disc. The mechanism of axonal loss and, subsequently, the 
development of a visual field defect most likely involve local 
changes in glial activity, particularly astrocytes in the ONH. 

book_WGC2007abs.indb   12book_WGC2007abs.indb   12 27-6-2007   8:57:1527-6-2007   8:57:15



 13

The major cell type in the ONH is the astrocyte and there 
are significant homeostatic interactions between RGC axons 
and astrocytes. Astrocytes participate actively in the remod-
eling of neural tissues during development. In glaucomatous 
optic neuropathy, astrocytes play a major role in the remod-
eling of the extracellular matrix, synthesizing growth factors 
and producing cellular mediators that may affect directly, or 
indirectly, survival of the axons of the RGCs. Major axonal 
support functions of astrocytes, for example rapid cell-to-
cell communication, release of chemical mediators that af-
fect axons and blood vessels and detection of changes in 
the microenvironment, are likely lost in glaucomatous optic 
neuropathy. Astrocytes may be directly sensitive to elevat-
ed IOP, which could trigger physiological and/or pathological 
responses. In the retina, a specialized glia, the Muller-cells 
(MC), plays a key role in the maintenance of the RGC-cell 
body, by maintaining low extracellular glutamate by uptake 
of the neurotransmitter, by maintaining the ionic balance 
during RGC activity and by buffering oxidative stress. The 
role of the MC in glaucoma has not been studied in detail. 
The molecular pathways of astrocytes which likely under-
lie structural changes in the ONH, loss of axons and RGC 
degeneration may be responsible, in part, for the suscepti-
bility to elevated IOP and the progression of glaucomatous 
optic neuropathy.

B3-03 WHAT ROLE DO MITOCHONDRIA HAVE?
J. Lindsey
La Jolla, CA, USA

Main message: There is growing experimental evidence 
that mitochondria abnormalities in optic nerve axons can 
contribute to retinal ganglion cell degeneration. These ab-
normalities include bioenergetic declines, evidence of oxi-
dative stress, activation of apoptosis cascades, as well as 
structural alterations. Bioenergetic declines may limit a num-
ber of key processes important to the maintenance of axon 
health and function including axonal transport, membrane or-
ganization, and action potential conduction. Oxidative stress 
effects may directly alter the function of key mitochondrial 
enzymes and may contribute to the initiation of mitochon-
drial programmed responses that trigger cellular apoptosis. 
Finally, mitochondrial structural changes may alter mitochon-
drial mobility as well as degrade the compartmentalization 
of biochemical processes such as the proton gradient that 
are key to normal bioenergetic function. Recent evidence 
suggests that increased pressure may directly contribute to 
these mitochondrial alterations. It remains unclear whether 
these changes cause, contribute to, or are in response to 
glaucomatous damage. Nevertheless, because these chang-
es precede cell death, they are promising targets for treat-
ments that can facilitate the recovery of damaged retinal 
ganglion cells in glaucoma.

B3-04 MODULATION OF APOPTOSIS IN GLAUCOMA
H. Levkovitch-Verbin
Tel Aviv, Israel

Objective: To demonstrate the intracellular struggle be-
tween survival and degeneration processes in retinal gan-
glion cells under conditions of elevated intraocular pressure 
and glaucoma.
Main message: Retinal ganglion cell death in glaucoma in-
volves activation, at different time points, of multiple pro-

apoptotic (the caspase family, MAP kinase pathway, Bcl2 
family and p-53 pathway) and pro-survival (PI-3 Kinase/ Akt, 
p-ERK and the IAP family) pathways. Optic nerve degenera-
tion in glaucoma involves similar pathways except for regu-
lation of pro-survival pathways that may be different. Indeed, 
the expression of pro-survival genes as IAP-1 and XIAP 
is unchanged or down regulated in the nerves, suggesting 
greater vulnerability of the optic nerve to elevated intraocu-
lar pressure. In glaucoma, the activation of pro-apoptotic fac-
tors in the retinal ganglion cells last longer than pro-survival 
genes and proteins, resulting in cells death. Further more, 
pro-apoptotic genes and proteins are activated long after in-
traocular pressure returns to baseline, suggesting that sec-
ondary degeneration play a role in glaucoma. 
Conclusion: Endogenous neuroprotection has a significant 
role in retinal ganglion cells death in glaucoma. However, 
this self-protecting mechanism does not involve the optic 
nerves in glaucoma. 

B3-05 OXIDATIVE INJURY IN GLAUCOMA
J. Flammer
Basel, Switzerland

Main message: Oxidative stress is involved in functional 
and structural damage in more or less all inflammatory and 
degenerative diseases. In glaucoma patients a number of 
observations indicate an oxidative stress – both in the eye 
and systemically. Oxidative stress damages the trabecular 
meshwork and thereby increases intraocular pressure. Oxi-
dative stress, however, is even more involved in the damage 
of the optic nerve and the retinal ganglion cells. The simul-
taneous production of nitricoxide (NO.) in the ganglian cells 
and superoxide anions (O2-) in the mitochondrias of the ax-
ons leads to the very damaging peroxinitrate (0N00-). 
Conclusion: Some systemic findings like an increase in 
DNA breaks, upregulation of Endothelin-1 and MMP-9 and 
the increased proteasome acitivity, support the hypothesis 
of a oxidative stress in glaucoma patients. 

11.15-12.00 a.m.
B4-01 MECHANICAL INJURY AT THE OPTIC NERVE 
HEAD
C. Burgoyne
Portland, OR, USA

Objective: To explain how mechanical injury to the axons 
fits into the larger concept of the Optic Nerve Head as a 
Biomechanical Structure. 
Main Message: IOP-related connective tissue stress and 
strain can induce not only mechanical compression of axons 
within the lamina cribrosa, but should also influence laminar 
blood flow, laminar nutrient delivery and laminar astrocyte 
molecular biology in ways that are equally threatening to ax-
onal transport. In addition, the optic nerve head connective 
tissues should themselves be vulnerable to primary damage 
from non-IOP-related insults which then leave them second-
arily weakened and vulnerable to the effects of IOP (whether 
normal or elevated). While the notion of IOP-induced axonal 
compression is intuitive, it is important to recognize that IOP 
can mediate damage to both the axons and connective tis-
sues by additional mechanisms that have not traditionally 
been thought of as ‘IOP-related’. Until proven otherwise, we 
should expect that the primary mechanisms of axonal and 

book_WGC2007abs.indb   13book_WGC2007abs.indb   13 27-6-2007   8:57:1627-6-2007   8:57:16



14 

connective tissue insult in glaucoma will vary both regionally 
within the nerve at any given point in time and longitudinally, 
within each region, over the course of the neuropathy as the 
connective tissues, astrocytes and axons respond to dam-
age. 
Conclusions: 1. Mechanical injury at the optic nerve head is 
more than physical compression of the axons; 2. IOP-related 
mechanisms of axonal damage are likely to be multifacto-
rial; 3. IOP-related mechanisms of connective tissue damage 
are likely to be multifactorial; 4. Improving laminar and peri-
papillary scleral stability (if it does not reduce laminar blood 
flow and nutrient diffusion), improving laminar blood flow and 
calming activated optic nerve head astrocytes should all en-
hance axonal transport, but the efficacy of each intervention, 
once available, will need to be proven.

B4-02 IMAGING SICK AND DYING RETINAL GANGLION 
CELLS
J. Crowston
Melbourne, Australia

Main message: Glaucoma is characterized by the acceler-
ated loss of retinal ganglion cells and their axons leading to 
a change in optic nerve structure and function. Current im-
aging techniques that are used to assist in the diagnosis of 
glaucoma or for monitoring glaucoma progression, depend 
on the detection of structural change to the optic nerve or 
retinal nerve fibre layer. A major limitation to this approach is 
that a large number of ganglion cells need to be lost before 
structural change is reliably detected. Recent advances in 
the fields of imaging and biofluorescence technology permit 
discrimination of individual retinal ganglion cells in-vivo, in 
animal models. An increased understanding of the neuronal 
response to injury also holds promise for the discovery of 
suitable biomarkers that can be used to identify sick or dying 
retinal ganglion cells. This talk will outline existing and future 
strategies for identifying injured or dying neurons. In addition, 
I will highlight some of the obstacles that remain including 
and emphasize the need for rigorous validation and assess-
ment of the safety and reproducibility of new techniques.
Conclusion: In-vivo detection of sick or dying retinal gan-
glion cells promises a major advance in our ability to detect 
glaucoma progression or the response to treatment.

B4-03 HOW DOES AXONAL INJURY KILL RETINAL 
GANGLION CELLS?
K. Martin
Cambridge, UK

Objective: To review the mechanisms by which axonal injury 
may cause retinal ganglion cell death and to discuss the 
relevance to glaucoma.
Main message: Axonal degeneration occurs by active 
mechanisms distinct from apoptosis. The way in which 
axons die may be determined by the nature of the injury. For 
example, massive focal injury may cause rapid, Wallarian-
type degeneration whereas more chronic, milder injuries 
may cause slow ‘bying back’ of axons over many weeks. The 
mechanisms by which axonal injury causes retinal ganglion 
cell body death in glaucoma remain incompletely understood. 
Interruption to axonal transport and signalling from axon to 
cell body are likely to be important.
Conclusions: 1. Keeping retinal ganglion cell bodies alive 
in glaucoma is necessary but not sufficient to maintain visual 

function; it is crucial that axons remain healthy and connected 
to their target neurons; 2. Axonal death progresses by 
mechanisms different to cell body death, suggesting that 
different treatment strategies may be relevant; 3. The ‘death 
signals’ by which axonal injury triggers cell body death 
remain incompletely understood and are an important topic 
for further research.

B4-04 UNDERSTANDING RGC SOMATIC VERSUS 
AXONAL DEGENERATION IN GLAUCOMATOUS OPTIC 
NEUROPATHY
M. Wax
Dallas, TX, USA

Objective: To understand the cell death mechanisms involv-
ing two loci in RGCs (cell body vs. axon) and how they each 
may contribute to the pathogenesis of glaucomatous optic 
neuropathy.
Main Message: Conventional wisdom suggests that a major 
site of damage in glaucoma associated with elevated intra-
ocular pressure occurs at the optic nerve head and thus the 
disease comprises an axonopathy. However, experimental 
evidence also suggests that the initial insult that occurs in 
some patients may comprise a cytopathy of the RGC body or 
even a gliopathy in which glaucomatous neuropathy is trig-
gered by sick macro and microglia in the retina or optic nerve 
head. Several studies employing genetic mouse strains such 
as the DBA/2J mouse using knockouts of key cell fate genes 
such as Bax, or modulation of the slow Wallerian degenera-
tion gene (WldS) suggests that cell death may occur from 
damage in either the RGC cell body or the axon. Under-
standing the nature of these studies offers the promise that 
neuroprotective therapies can be crafted that may be unique 
to the sites of damage that occurs in individual glaucoma 
patients.
Conclusion: Strategies that hope to rescue or protect RGCs 
and their axons from glaucomatous injury may be based on 
targeting the site of the neuronal damage in specific patients. 
It appears that Wallerian degeneration and death of the 
RGC cell body are mediated by different and independent 
cell death pathways. Understanding the pathogenic roles of 
both loci, either alone or taken together, may be a necessary 
prerequisite to develop effective therapy for glaucoma that 
results from either pressure-dependent or pressure-indepen-
dent retinal/ONH stress conditions.

B4-05 INTRACELLULAR CALCIUM DYSREGULATION 
AND NEURONAL INJURY
L. Wheeler, J. Dong, W. Hare
Irvine, CA, USA

Objective: In vitro and in vivo models have suggested that 
intracellular Ca++ dysregulation plays a critical role in neuro-
nal injury in diseases, including retinal ganglion cell (RGC) 
injury in glaucoma and acute retinal ischemia. We investi-
gated the pre- and postsynaptic as well as axonal compo-
nents Ca++ dysregulation that contribute to RGC injury under 
disease conditions. We also investigated the cellular mecha-
nisms that underlie the effect of neuroprotective agents, such 
as brimonidine and memantine.
Main message: Various in vitro models and techniques 
were used, including confocal Ca++ imaging in living rat reti-
nal slices, simultaneous recording of ERG responses and 
RGC spiking activity in perfused rabbit retina, and measures 

book_WGC2007abs.indb   14book_WGC2007abs.indb   14 27-6-2007   8:57:1627-6-2007   8:57:16



 15

of the compound action potential in isolated rat optic nerves. 
In the neuronal processes at inner plexiform layer (IPL) of 
rat retinal slices, membrane depolarization by high K+ Ringer 
induced a robust of Ca++ influx that is mediated mainly by 
L-type Ca++ channel. This Ca++ influx was suppressed in a 
dose-dependent manner by brimonidine or other alpha-2 
receptor agonists.  Application of NMDA to the rabbit retina 
increased the tonic firing rate of action potentials (APs) and 
decreased AP amplitude (excitotoxicity). This NMDA-induced 
excitotoxicity was blocked in a dose-dependent manner by 
memantine, a NMDA channel blocker, without affecting nor-
mal light signaling. Experimental ischemic insult to isolated 
rat optic nerve caused an irreversible reduction of nerve 
function (compound action potential). Memantine treatment 
was associated with preservation of nerve function following 
experimental ischemia. 
Conclusion: Brimonidine may prevent RGC injury by pre-
venting abnormal elevation of cytosolic free Ca++ either in 
RGCs, in their presynaptic processes, or both. Memantine 
may protect RGCs under disease conditions by preventing 
intracellular Ca++ overload at both dendro-somatic and axo-
nal compartments of RGCs.

Friday, July 20, 2007

8.30-9.15 a.m.
B5-01 MECHANISMS OF ANGLE-CLOSURE
R. Ritch
New York, NY, USA

Objective: To describe the common mechanisms of angle-
closure.
Main Message: The angle closure disorders are character-
ized by iridotrabecular apposition, which may lead to trabec-
ular dysfunction, peripheral anterior synechiae, elevated IOP, 
glaucomatous optic neuropathy, and blindness. Angle-clo-
sure can be caused by one or a combination of abnormali-
ties in the relative or absolute sizes or positions of anterior 
segment structures or abnormal forces in the posterior seg-
ment that may alter the anatomy of the anterior segment. 
Blockage of the trabecular meshwork can be caused by forc-
es acting at four successive anatomic levels (Ritch 4-Point 
Classification Scheme): the iris (most commonly, pupillary 
block), the ciliary body (most commonly, plateau iris), the lens 
(phacomorphic glaucoma), and vectors posterior to the lens 
(malignant glaucoma). This classification facilitates under-
standing of the various mechanisms and appropriate treat-
ment. Each level of block may have a component of each of 
the levels preceding it and in some patients multiple mecha-
nisms play a role. The appropriate treatment becomes more 
complex for each level of block, as each level may also re-
quire the treatments for lower levels of block. Gonioscopy 
is the key to recognizing, understanding, and treating an-
gle-closure. Indentation gonioscopy is the only way to de-
termine if iridotrabecular contact is appositional or synechial 
and is the preferred method. Anterior segment imaging has 
improved our understanding of the pathophysiology, diagno-
sis, and treatment of angle-closure. Slit-lamp optical coher-
ence tomography offers the potential for viewing the anterior 
chamber angle without contact and with the patient in the 
sitting position.
Conclusions: 1. The major mechanisms of angle closure are 

pupillary block, plateau iris, lens-induced angle-closure, and 
malignant glaucoma; 2. Indentation gonioscopy in a totally 
dark room is necessary for accurate diagnosis and treatment; 
3. Treatment for angle-closure originating at each anatomic 
level going from anterior to posterior usually involves applying 
the treatments applicable to each to the more anterior levels 
in addition to that appropriate for the level at issue.

B5-02 WHAT IS WRONG WITH ANGLE ASSESSMENT
D. Friedman
Baltimore, MD, USA

Objective: To review current methods of assessing the an-
terior chamber angle.
Main Message: The main approaches to angle assessment 
in current  practice are gonioscopy, Scheimpflug technolo-
gies, ultrasound biomicroscopy and anterior segment opti-
cal coherence tomography. Each of these has strengths and 
weaknesses and these will be reviewed.
Conclusion: Anterior chamber angle assessment is a 
crucial part of glaucoma diagnosis and is not performed 
routinely. Current methods of assessing the angle each have 
strengths and weaknesses. Longitudinal data are needed to 
determine what angle findings predict poor outcomes.

B5-03 MECHANISMS OF ANGLE CLOSURE: DO WE 
HAVE IT ALL WRONG?
H. Quigley
Baltimore, MD, USA

Objective: To suggest physiological mechanisms for an-
gle closure.
Main Message: Small eyes are more likely to get angle clo-
sure (AC) and Chinese persons are five times more likely 
than Europeans or Africans to have AC. Yet, Chinese popu-
lations do not have proportionately more persons with small 
eyes compared to European populations. Therefore, anatomy 
can’t explain the epidemiology. Gonioscopy fails to separate 
those with iridotrabecular contact from those with AC and 
ACG, and 10 persons have narrow looking angles for every 
person who gets ACG. So, gonioscopy is an anatomic meth-
od in a disorder that occurs for physiological reasons. Those 
narrow-angle eyes that will suffer AC become narrower in the 
dark than those that have not developed AC. One physiolog-
ical behavior that contributes to AC, is the ability of vitreous 
humor to transmit fluid. It is conceivable that some persons 
have low vitreous fluid conductivity. When a transient differ-
ence in pressure across the vitreous happens, the vitreous 
collapses and develops even poorer conductivity, leading to 
a vicious cycle. The vitreous moves forward, flattening the 
anterior chamber. This is the actual mechanism of malignant 
glaucoma, not ‘misdirection of aqueous’ – which is physiolog-
ically impossible. If aqueous could move behind the vitreous 
gel, it would move right back just as easily. Eyes with typi-
cal AC may have poor vitreous conductivity as a contributing 
feature. Choroidal expansion is known to cause AC – after 
exposure to some. Drugs (topiramate, sulfa, Flomax), vas-
cular occlusions, retinal surgery, and PRP. Very little overall 
choroidal thickening raises IOP and intensifies AC. Choroi-
dal expansion has been documented in malignant glauco-
ma. Surgeons experience this during cataract surgery – the 
phenomenon known as positive pressure. It is likely that an-
other feature of the eye that contributes to increased pupil 
resistance and AC disease in narrow eyes is a greater than 
average tendency for the choroid to expand. 
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Conclusions: 1. Physiological as well as anatomical fea-
tures explain why some smaller eyes develop AC and ACG; 
2. These mechanisms suggest new predictive tests for AC; 
3. Treatments to shrink the choroid or increase vitreous flu-
id conductivity would be excellent adjuncts in primary and 
secondary AC. 

B5-04 EARLY DETECTION AND TREATMENT OF 
PRIMARY ANGLE CLOSURE IN MONGOLIA
W. Nolan
London, UK

Objective: A programme of research focusing on primary 
angle closure glaucoma (PACG) has been running in Mon-
golia since 1991. This has consisted of a series of studies 
with the ultimate objective of determining whether it is pos-
sible to prevent blindness due to PACG in East Asia.
Main message: A population based glaucoma survey found 
that PACG was 0.8% and equivalent to that of POAG. The 
majority of cases were asymptomatic.
Three year follow up of laser iridotomy treated PACG and 
PAC cases from the survey showed that iridotomy was ef-
fective in controlling IOP in 55% (15/27) of eyes with an el-
evated IOP at the time of treatment and that the angle width 
significantly increased. The main factor predicting a favor-
able response to iridotomy was the absence of glaucoma-
tous optic disc damage. A risk factor for angle closure in this 
and other populations is a shallow central anterior chamber 
depth (ACD). This led to the hypothesis that A-scan meth-
ods of measuring ACD could be used as a screening tool 
for the early detection of individuals at risk of PACG. This 
culminated in the setting up of a randomized controlled trial 
of screening for angle closure.  To the trial, 4725 individu-
als were recruited from urban and rural sites within Mongo-
lia. Six years later the cohort was re-examined to determine 
the incidence of PACG. Secondary outcomes included lon-
gitudinal changes in lens opacity grading and association 
with iridotomy.
Conclusions: 1. PACG is a common and visually destruc-
tive type of glaucoma in Mongolia; 2. The effect of laser iri-
dotomy on IOP and angle configuration supports pupil-block 
as the predominant angle closure mechanism in this popula-
tion; 3. Treatment with iridotomy is more successful in PAC 
patients than in those with established glaucoma; 4. Data 
analysis of the primary outcome of an RCT of screening for 
angle closure is underway.

B5-05 WHAT DO WE LEARN FROM THE LIWAN EYE 
STUDY?
M. He
New York, NY, USA

Objective: To describe the major findings of a population-
based study in Liwan District, Guangzhou, mainland China. 
A special consideration is given to the implications of the 
study findings on a better understanding of angle closure 
in Chinese people. 
Main message: Primary open angle glaucoma (POAG) is 
more common than angle closure glaucoma (PACG) in this 
southern Chinese population. The age-adjust rate of POAG 
is similar to that found in European-derived population and 
PACG rate is similar to those reported in Chinese Singa-
poreans. Ten percent of adult Chinese had gonioscopically 
narrow angles. Laser peripheral iridotomy results in a signif-
icant increase of the angle width but one-fifth of eyes had 

residual angle closure after the prophylactic treatment. UBM 
study confirms that the residual angle closure is associated 
with smaller anterior chamber angle dimensions, a thicker 
and anterior inserted iris.
Conclusions: POAG is more common in Chinese although 
PACG is more visually destructive. Pupil block appears to be 
the predominant mechanism in 80% of narrow angle eyes in 
which laser prophylactic treatment is able to open the angles. 
However, a longer term, prospective study with larger sam-
ple size is required to determine if the risks of PAC glaucoma 
and other pathological sequelae are reduced after prophylac-
tic treatment, and to investigate the risk-benefit ratio prior to 
recommending wide-spread use in this population.  

B5-06 WHERE TO FROM HERE
T. Aung
Singapore 

Objective: To review future directions in angle closure glau-
coma (ACG) research.
Main Message: Recent epidemiological studies have pro-
vided new information about ACG prevalence and risk fac-
tors. Research into mechanisms of angle closure will focus 
on the role of non pupil block mechanisms. Surgical and la-
ser trials for ACG are being conducted that will evaluate the 
role of lens extraction, prophylactic laser iridotomy and iri-
doplasty. Recent advances in imaging have led to more ob-
jective ways of defining the angle and raised the potential 
using these instruments in screening. Genetic studies are 
also being performed to determine the genetic basis of the 
condition. 

Conclusion: The latest directions in PACG research will 
be summarized.

09.15-10.00 a.m.
B6-01 WHAT HAVE WE LEARNED IN THE LAB ABOUT 
WOUND HEALING?
P.T. Khaw
London, UK

Objective: To outline how laboratory research has helped 
us understand healing after trabeculectomy.
Main message: There are many critical components of 
wound healing including clotting, inflammatory cells and me-
diators, growth factors, fibroblasts and matrix. These can be 
targeted to prevent scarring.
Conclusions: A basic understanding of the processes in-
volved in wound healing helps us to develop better methods 
and treatments to control scarring and improve success af-
ter glaucoma filtration surgery.

B6-02 WOUND HEALING AND LOCATION
T. Wong
Singapore

Main message: The site at which wound healing occurs 
after glaucoma filtration surgery remains the ultimate bar-
rier to achieving long-term success in IOP control in our 
patients. The wound healing response following filtering sur-
gery is complicated by the introduction of aqueous humour 
to the subconjunctival space. TGF beta is the commonest 
growth factor secreted in the aqueous and is also responsi-
ble for the scarring response. Local Tenon’s fibroblasts re-
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spond to these growth factors and are the prime instigators 
of wound healing events. From clinical observations, bleb 
failure results from a gradual contraction of the subconjunc-
tival space that allows aqueous to infiltrate, with occlusion 
of the sclerostomy site by fibrotic tissue and scar contrac-
tion. The wound healing response is most aggressive over 
the drainage site, which leads to the suggestion that com-
ponents of the aqueous are responsible for perpetuating the 
healing response long after the initial trauma. The talk will 
focus the factors that influence the local wound healing re-
sponse both clinical and cellular.

B6-03 IMPLICATIONS OF THE MODULATION OF 
WOUND HEALING TO CLINICAL PRACTICE
J. Crowston
Melbourne, Australia

Main message: Excess scar formation at the Tenon’s-epi-
scleral facia interface after trabeculectomy obstructs aqueous 
humor outflow and results in inadequate intraocular pressure 
lowering. Intra- and postoperative antifibrosis therapies are 
used widely to modulate the healing response and prevent 
excess scar formation. This not only maintains bleb surviv-
al but also permits attainment of low target pressures. As a 
result, antifibrosis therapy should be considered in most pa-
tients undergoing therapy. Antifibrosis therapy in particular 
mitomycin-C, has been associated with an increase in late 
post-operative complications including hypotony, bleb leak 
and endophthalmitis. Clinical practice should aim to prevent 
these complications, which largely result from excess inhibi-
tion of wound healing. A detailed knowledge of the risks and 
benefits of antifibrosis treatments, combined with careful pre-
operative risk factor assessment are recommended. Antifibro-
sis treatment should be titrated against the estimated risk of 
post operative scaring. Modern trabeculectomy techniques 
minimize the risks of over filtration and the development of 
thin avascular blebs. These include the use of laser suture 
lysis, releasable or adjustable sutures as well as a large con-
junctival dissection and treatment area. In the post-operative 
period, further antifibrosis treatment may be administered 
where signs of active scar formation are present. 
Conclusions: 1. Antifibrosis therapy improves the outcome 
of trabeculectomy in patients at risk of excess postopera-
tive scar formation; 2. Antifibrosis therapy should be titrated 
against the estimated risk of postoperative scar formation; 
3. Adoption of modern trabeculectomy techniques should be 
employed to minimize the risk of overfiltration and the devel-
opment of thin-walled  avascular blebs.

B6-04 WHAT IS INVOLVED IN TRANSLATING WOUND 
HEALING RESEARCH INTO CLINICAL PRACTICE?
P. Palmberg
Miami, FL, USA

Objective: To detail how the use of an anti-metabolite in fil-
tering surgery was introduced into world wide clinical prac-
tice.
Main message: Rich Parrish’s idea for a project for his re-
search fellowship was dull. He planned to photograph failing 
blebs. Meanwhile, in our institution in 1981, Mark Blumen-
kranz had been studying 21 different compounds in fibro-
blast tissue culture and some of them inside rabbit eyes to 

see if they could prevent proliferative vitreoretinopathy with-
out harming vital structures. Mark suggested to Rich that he 
try using subconjunctival 5-FU to prevent fibrosis in filtering 
surgery. The 5-mg dose and plan for 21 injections over two 
weeks were derived from the in vitro and animal work. At-
tempts in rabbits and cats failed, but it worked in one mon-
key. Then a one-eyed aphake presented with a Ta 50 and 
recent failed surgery, and on May 11, 1982, 5-FU was used 
successfully in a repeat trabeculectomy, and then with IRB 
approval in 150 other patients. The initial reports were greet-
ed with sharply worded denunciation, and the first grant ap-
plication received an insulting priority score. (The naysayers, 
however, rushed to confirm the findings.) An NIH sponsored 
multi-center clinical trial headed by Assistant Professor Rich-
ard Parrish yielded five-year outcomes that established the 
greater efficacy and side effects of the treatment. Then the 
work began. It took a decade for us and our former Fellows, 
and others, to speak, publish, tutor, travel to teach and also 
to refine the technique, so that it could be adopted into prac-
tice. The same long process occurred for Mitomycin, first 
used by CC Chen in 1981.
Conclusion: Radical advances require a rationale, step-
wise ethical introduction, testing and refinement to improve 
efficacy and safety, and perserverence.

B6-05 POSTOPERATIVE ASSESSMENT OF GLAUCOMA 
FILTERING BLEBS
T. Wells
Wellington, New Zealand

Objective: To describe the clinical and research applications 
of bleb assessment, including implications for morphologic 
appearances and imaging results. 
Main message: The bleb becomes the functional compo-
nent of most glaucoma filtering surgery and is the main de-
terminant of long term surgical success and complications. 
For glaucoma filtering bleb assessment a variety of vascu-
larity and morphology appearances and parameters may 
be recorded clinically, with implications for bleb survival and 
complications.  Several bleb grading systems exist for en-
coding clinical appearance into numeric data for later analy-
sis.  Bleb imaging may be performed by several techniques 
including photography, optical coherence tomography, and 
confocal microscopy. 
Conclusions: 1. Bleb morphology is intricately linked with 
glaucoma filtering surgery outcomes; 2. A variety of clinical 
and imaging techniques are able to record and analyse char-
acteristics of glaucoma filtering blebs; 3. Established bleb 
grading systems such as the Moorfields Bleb Grading Sys-
tem are applicable to both clinical recording and photograph-
ic grading; 4. More sophisticated grading systems separate 
morphology assessments from vascularity assessments, and 
can describe variance of these parameters over different ar-
eas of the bleb; 5. Several bleb signs carry implications for 
long term bleb-related complications; 6. Currently little pub-
lished information is available regarding the ability of newer 
and more detailed bleb assessment findings to guide early 
postoperative wound healing modification; 7. New imaging 
technologies can give extra information about substructure 
of glaucoma blebs but clinical application of this information 
has not yet been established.
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LASER SESSIONS

Saturday, July 21, 2007

10.30 – 12.00 a.m.
L1+2-01 MEDICAL TREATMENT VERSUS LASER TREAT-
MENT
K. Singh
Stanford, CA, USA

Objective: To summarize the relative merits of laser trabecu-
loplasty versus medical therapy for the initial treatment of 
primary open angle glaucoma.
Main Message: There has been renewed interest in the treat-
ment of newly diagnosed glaucoma with laser trabeculoplasty 
in recent years. The IOP lowering efficacy, safety, tolerability 
and cost of this treatment option versus medical therapy may 
vary depending upon the population being studied. Compli-
ance with the various therapies should also not be over-
looked. One must consider the ‘quality’ of IOP lowering with 
the various treatment modalities which incorporates diurnal 
and nocturnal efficacy. Finally, one must also account for the 
fact that patients may mistakenly believe that laser trabecu-
loplasty is curative when in fact it’s effect is only temporary 
with significant variability in response to therapy.
Conclusion: While laser trabeculoplasty may be a viable 
initial therapeutic option for some patients, one must weigh 
the merits of this procedure relative to other treatment op-
tions, particularly medical therapy, for the initial treatment of 
glaucoma. There is no therapeutic alternative that is ideal 
for all patients newly diagnosed with primary open angle 
glaucoma.

L1+2-02 LASER TREATMENT FIRST
Y.M. Buys
Toronto, Canada

Objective: To provide evidence for laser trabeculoplasty as 
first line therapy for open angle glaucoma (OAG).
Main message: The Glaucoma Laser Trial concluded that 
ALT could be considered for first-line therapy in OAG. This 
concept, however, was not uniformly adopted, mostly due to 
concerns regarding permanent structural damage caused by 
this laser. SLT offers similar IOP reduction without associated 
fibrosis and scarring. Laser trabeculoplasty offers several 
advantages over medications including side effects, compli-
ance, and reduced patient costs, all of which contribute to 
improved quality of life. Given that SLT is a safe, noninvasive 
and effective treatment modality for OAG and offers several 
advantages over medications it is time to change the current 
paradigm of glaucoma therapy to lasers first.
Conclusions: 1. Laser trabeculoplasty is a safe and effective 
therapy for OAG; 2. Laser trabeculoplasty has several advan-
tages over medical therapy (fewer side effects, compliance, 
reduced patient cost, quality of life) making this modality a 
good choice for first line therapy for OAG.

L1+2-03 MEDICAL TREATMENT FIRST
S.A. Gandolfi
Parma, Italy

Main Message: The most recent randomized clinical trials 
suggest that the progression of glaucomatous optic neuropa-
thy can be significantly lowered if an ‘aggressive’ approach 
on IOP is adopted. Thirty to 40% decrease of baseline IOP 
is consistently reported as the necessary target. Such a de-
crease can be obtained by a treatment option based upon 
topical therapy in (at least theoretically) every single pheno-
type of adult glaucoma. In particular, the recent availability 
of fixed combination(s) offers a better feasability profile for 
multiple drugs schedules. The talk will focus on (a) the sci-
entific evidence for a vigorous IOP-lowering approach, (b) 
strategies for optimizing combination therapy and (c) descrip-
tion of those glaucoma phenotypes where laser treatment 
will be less effective (if not controindicated)

L1+2-04 THE ROLE OF CYCLODESTRUCTION IN THE 
THIRD WORLD
H. Quigley
Baltimore, MD, USA

Objective: To discuss existing information and speculation 
about the use of ciliodestruction in developing countries for 
glaucoma.
Main Message: Eyedrop treatment is not practical for glau-
coma treatment in much of the world, due to a variety of 
issues including cost, availability, and cultural acceptance. 
Surgery might be offered as an alternative, but it has serious 
side effects, and there is no evidence that trabeculectomy 
or other operations in this setting produce a better overall 
outcome than the natural history of glaucoma (either open 
angle or angle closure). In fact, since the progression rate 
of both major forms of glaucoma indicates that the majority 
of those with defined disease will not ever become blind 
without treatment, one approach would be to select those 
likely to be blind within their life and offer them surgery if 
its complications can be shown to be less than the natural 
history rate of vision loss – and if its practicality and accep-
tance in various populations can be assured. Complications 
of surgery include cataract and since access to successful 
surgery for that may not exist in many settings, this is not 
an acceptable side effect unless lens implant surgery is also 
available. Filtering surgery has been shown to be at least 
feasible and to have defined outcome in the developing world 
(Tanzania), but skills and equipment not generally available. 
Diode ciliodestruction is a reasonable alternative surgery, 
requiring lower skill, and lower cost than trabeculectomy, 
depending upon the volume of patients to be treated with the 
initial fixed cost of purchase of the laser. No controlled clinical 
trial of diode ciliary body treatment has been conducted in the 
developing world, though some case series exist. Kaushik 
et al. (India) showed the diode lowers IOP, but the details of 
therapy must be reconsidered if primary glaucomas are to 
be treated compared to secondary or ‘refractory’ glaucoma. 
Lai et al. (Hong Kong) found that diode lowers IOP in medi-
cally uncontrolled PACG, but most patients were back on 
eyedrops by 18 months – clearly not acceptable if the aim is 
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to lower IOP instead of topical therapy. Egbert et al. (Ghana) 
found that diode produced a 20% lowering of IOP in half 
of those treated, but 1/4 had a decrease in vision and an 
atonic pupil was a frequent complication, which is very much 
more a problem in rural populations. It may be reasonable to 
consider laser trabeculoplasty as an alternative, since it has 
fewer complications, but less IOP lowering, could be used in 
a broad spectrum of OAG than diode. However, it requires a 
slit lamp, a laser and excellent gonioscopic skills.
Conclusions: 1. There is insufficient evidence to recommend 
diode ciliodestruction for treatment of persons in developing 
countries.

L1+2-05 THERE IS NO ROLE FOR CYCLODESTRUCTION 
IN THE 3RD WORLD
K. Ben Amor
Tunis, Tunesia

Objective: To demonstrate that cyclodestruction has exactly 
the same indications than in developed countries and can not 
be extended to treat seeing eyes in developing countries.
Main Message: Although cyclodestruction looks as an attrac-
tive alternative to other procedures in 3rd world countries, the 
reality of glaucoma deserves more attention in this countries 
(higher prevalence, earlier onset, advanced function defects 
in first visit). In addition to the relatively high cost of the Diode 
Laser machines, the technique of cyclodestruction is not very 
secure (difficulties in ciliary body localization, inflammatory 
reactions, extensive tissue damage, late phtysis) and can 
not be left in technicians hands, specially for seeing pa-
tients. But the major difficulty with this procedure remains 
the dose response relation, especially in pigmented eyes. 
The few published results shows that only two third of eyes 
achieve an IOP less than 22 mmHg after 1.75 retreatments 
, and results are worse in congenital glaucoma and young 
patients. Finally, there is no publication on long term effect 
of cyclodestruction on function of seeing eyes.   
Conclusions: Cyclodestruction, in addition to its unproven 
effectiveness, doesn’t free the glaucoma still seeing patient 
from medical follow up, witch is the real problem in develop-
ing countries, due to lack of medical human resources. Its 
extension as a primary glaucoma procedure treatment for 
seeing eyes constitutes a dangerous shortcut and may lead 
to neglect the real solutions and actions to be taken to face 
the glaucoma challenge in developing countries 

L1+2-06 ROLE OF CYCLODESTRUCTION IN DEVELOPED 
WORLD
J. Thygesen
Copenhagen, Denmark

Objective: To control the IOP patients with intractable 
glaucoma by decreasing aqueous humour production by 
destroying part of the ciliary body. Various cyclodestructive 
procedures are available: 1. Cyclocryotherapy. 2. Cyclopho-
tocoagulation: a. Transscleral cyclophotocoagulation with 
Nd:YAG (1064 nm); b. Transscleral cyclophotocoagulation 
semiconductor diode laser (810 nm); c. Endoscopic cyclo-
photocoagulation with argon or diode laser; d. Transpupillary 
cyclophotocoagulation with argon or diode laser.
Main Message: Transscleral cyclophotocoagulation, as with 
other cyclodestructive procedures, is typically reserved for 
patients with refractory forms of glaucoma, such as glauco-
mas in aphakia or pseudophakia, neovascular glaucoma, 

glaucomas associated with inflammation, and eyes with 
multiple failed filtering procedures or folIowing penetrating 
keratoplasty. Cyclophotocoagulation can also be useful for 
patients whose general medical condition will prevent inci-
sional surgery and to those who refuse traditional filtering 
operation or placement of a drainage implant. Some sur-
geons only treat patients with minimal useful vision or no 
visual potential and for pain relief from intractable glaucoma. 
It has also been evaluated as a primary surgical treatment in 
developing countries where conventional glaucoma therapy 
is not available, with inconclusive results.
Comparisons of transscleral cyclophotocoagulation to cy-
clocryotherapy in humans have revealed insignificant differ-
ences in IOP responses, but less tissue destruction and fewer 
complications with the cyclophotocoagulation treatments, 
therefore transscleral cyclophotocoagulation is now the cy-
clodestructive procedure of choice. Results differ somewhat 
according to the type of glaucoma. In general, patients with 
glaucoma in aphakia or pseudophakia have more favourable 
results, and those with neovascular glaucoma tend to do less 
well. Patients with glaucoma folIowing penetrating kerato-
plasty have good lap response to Nd:YAG cyclophotocoagu-
lation, although graft failure is a problem in some cases. The 
individual surgeon must decide which procedure to use, de-
pending on the availability of the instruments and the lasers. 
The overall success rate in controlling the IOP is 60-80% 
in 2 years. Complications: Persistent inflammation, loss of 
best corrected visual acuity, hypotony and phthisis; Isolated 
reports mention presumed sympathetic ophthalmia.
Conclusion: Transscleral cyclophotocoagulation is the 
cyclodestructive procedure of choice for patients with re-
fractory forms of glaucoma and an alternative to drainage 
implants.                                            

L1+2-07 ENDOCYCLODESTRUCTION: IS THERE A 
PLACE FOR IT?
S. Lin
San Francisco, CA, USA

Objective: A review of the literature on endoscopic cyclopho-
tocoagulation (ECP) was performed to assess the utility and 
safety of endoscopic cyclophotocoagulation for the treatment 
of various forms of glaucoma.
Main Message: There is strong evidence that ECP is an 
effective and relatively safe procedure for the treatment 
of refractory glaucomas. There may be increased risk for 
complications in pediatric cases. The usefulness of ECP 
combined with phacoemulsification cataract extraction has 
been addressed in a recent study, with the results pending 
publication.
Conclusion: ECP is an effective treatment for refractory 
glaucoma. Severe complications are uncommon, found 
mostly pediatric cases.

L1+2-08 ALT-SLT OVERVIEW
R. Ritch
New York, NY, USA 
Objective: To compare the results of argon and selective 
laser trabeculoplasty in open-angle glaucomas.
Main Message: Argon laser trabeculoplasty is initially ef-
fective in about 85% of treated POAG eyes with a mean 
IOP reduction of 6 to 9 mmHg (20 -30%). Most investigators 
report a five year success rate of about 50%, with an attrition 
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rate of 6% to 10% per year. It is less successful in eyes with 
no trabecular pigmentation. Patients over age 40 respond 
better than younger ones, except for those with pigmentary 
glaucoma, where the opposite holds. Exfoliation syndrome 
responds well to ALT with a greater mean IOP drop compared 
to POAG. ALT is ineffective in patients with uveitis, angle-re-
cession, high myopia, and eyes in which progression of PAS 
is a threat. Selective laser trabeculoplasty targets pigmented 
trabecular cells while sparing adjacent cells and tissues from 
collateral thermal damage. It is performed with a 532 nm 
frequency doubled, Q-switched Nd:YAG laser beam using 
low energy (0.4 mJ to 1.2 mJ), short pulse duration (approx. 
3 ns), and a large spot size (400 μm), achieving selective 
targeting of pigmented cells and less dissipation of energy. 
Unlike ALT, SLT does not produce scarring of the TM. Disrup-
tion or killing of pigmented TM cells alone appears to induce 
a response that results in a reduction of IOP after SLT. SLT 
seems to be as effective as ALT in patients with open angle 
glaucoma on maximally tolerated treatment in short-term and 
some long-term success evaluations. It is as effective in both 
pseudophakic and phakic patients. Overall efficacy of SLT is 
less dependent than ALT on TM pigmentation. However, for 
both SLT and ALT, overall greater IOP reductions are prob-
ably greater in more pigmented meshwork. The results of SLT 
in glaucomas other than POAG require further study.
Conclusions: 1. ALT and SLT are both effective in POAG; 
2. SLT has the theoretical advantage of repeatability, but 
this needs further study; 3. ALT is preferable in exfoliation 
syndrome and in younger patients with pigmentary glau-
coma; 4. SLT is preferable in older patients with pigmentary 
glaucoma
5. ALT does not work in younger patients, high myopia, and 
uveitis; 6. Further study is needed regarding the use of SLT 
in secondary glaucomas.

L1+2-09 ARGON LASER PERIPHERAL IRIDOPLASTY 
(ALPI) – INDICATIONS
C. Tham

Objective: To discuss the main indications for ALPI, a laser 
technique that involves the application of low-energy contrac-

tion laser burns on the peripheral iris to mechanically pull 
open appositionally-closed drainage angles for intraocular 
pressure control.
Main message: Currently, the clinical indications for ALPI 
include acute angle closure (primary and some second-
ary), chronic angle closure (with or without glaucomatous 
changes), plateau iris syndrome, angle closure related to size 
or position of the lens, and as an adjunct to laser trabecu-
loplasty. Contraindications for ALPI will also be presented 
in this lecture.
Conclusion: ALPI is a useful technique in various conditions 
with raised intraocular pressure secondary to appositional 
angle closure. Judicious use will minimize possible com-
plications.

L1+2-10 PROFILACTIC IRIDOTOMY: WHEN?
R. Thomas
Hyderabad, India

Main Message: The decision to perform LPI requires knowl-
edge of the natural history of the various types of  angle 
closure disease as well as the risk and consequences of 
progression weighed up against the benefits and risks of 
a ‘simple’ intervention. The risk benefit ratios are such that 
there is reasonable consensus for LPI  in acute angle closure 
glaucoma, ‘fellow eyes’, primary angle closure glaucoma 
and primary angle closure. Primary angle closure suspects, 
defined as non visibility of the trabecular meshwork for more 
than 180 degrees under specified testing conditions con-
stitute up to 8% of certain populations, and have a benign 
course. While approximately  22% of such cases progress 
to angle closure over 5 years, progression to glaucoma or 
blindness is very rare. Accordingly, the use of routine LPI for 
such cases is far more contentious and should be reserved 
for the minority  at high risk of an acute attack or glaucoma. 
Of greater importance is the detection of early primary angle 
closure and primary angle closure glaucoma, as LPI in such 
eyes actually prevents blindness. Even in regions with a 
higher prevalence of closure the only viable strategy to detect 
such cases is to perform a comprehensive eye examination, 
including gonioscopy, on every clinic patient

An expert doesn’t know any more than you do. 
He is just better organized and uses powerpoint-presentations.

Stephen Brunton, M.D.
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CLOSING SESSION

WATCHING GANGLION CELLS DIE
J. Crowston
Melbourne, Australia

Objective: To discuss the feasibility and advantages de-
rived from in-vivo imaging of retinal ganglion cell death in 
glaucoma.
Main Message: Pilot work from a number of groups have 
used different approaches to demonstrate the feasibility of 
in-vivo imaging of retinal ganglion cell loss in rodent glau-
coma models. the potential of transferring this technology 
into humans will be discussed. 
Conclusion: The successful development of safe, robust 
and reproducible systems that permit In-vivo imaging of reti-
nal ganglion cell death in-vivo will likely have a significant 
impact on glaucoma diagnosis and monitoring the response 
to treatment

STEM CELL TRANSPLANTATION FOR GLAUCOMA
K. Martin
Cambridge, UK

Objective: To consider the issues involved in the possible 
future use of stem cell and progenitor cell transplantation for 
the treatment of glaucoma.
Main Message: Stem cell transplantation could theoretically 
be beneficial in glaucoma either by replacing retinal ganglion 
cells (RGC) lost to the disease or by a neuroprotective effect 
of transplanted cells on surviving RGC. As re-establishing 
functional connections between transplanted cells and the 
appropriate target fields in the brain presents formidable chal -
lenges, demonstration of a neuroprotective effect of trans -
planted cells may be a more realistic initial goal. Such a pro-
tective effect would require transplanted cells to survive, func-
tion and presumably integrate within the host retina without 
compromising its function. Several promising candidate cell 
types for transplantation exist, including adult retina-derived 
cells and mesenchymal stem cells. These cells can survive 
and differentiate in animal models of glaucoma, and modula-
tion of the host environment seems to facilitate integration.
Conclusions: 1. Successful stem cell transplantation for 
glaucoma will require control of the survival, migration, 
dif ferentiation and integration of transplanted cells; 2.The 
mechanisms involved in these processes are gradually being 
elucidated and their modulation can be explored in retinal ex-
plant cultures with the most promising approaches then taken 
forward into animal models of glaucoma; 3.Replacement of 
RGC is the long term goal, but in the short term it is important 
to establish if cellular transplantation therapy has neuropro-
tective potential without unacceptable side effects. 

THE FUTURE OF GLAUCOMA DROPS: SYSTEMIC DIS-
EASE NEEDS SYSTEMIC TREATMENT
N. Gupta
Toronto, Canada

Objective: To review evidence that in glaucoma, multiple 
body systems may contribute to the insult and survival of 

retinal ganglion cells in the eye, and to consider the rel-
evance of systemic treatments to help prevent blindness 
from glaucoma.  
Main message: Vision loss in glaucoma may be associ-
ated with elevated intraocular pressure. Current therapies to 
slow glaucomatous damage are aimed at lowering intraocular 
pressure in the eye. There are many patients that continue 
to lose sight in spite of intraocular pressure control. In glau-
coma, dysfunction and death of retinal ganglion cells in the 
eye is likely a result of local ocular insults such as elevated 
intraocular pressure, in addition to injuries arising from mul-
tiple body systems. Established and emerging factors that 
contribute to glaucoma damage come from the central ner-
vous system, cardiovascular, respiratory, endocrine and im-
mune systems. In this context, therapeutic strategies to target 
disturbances and enhance system function are relevant to 
preventing injury and vision loss in glaucoma.
Conclusions: Multiple systemic factors may contribute to 
retinal ganglion cell disease in glaucoma. Future strategies 
to identify and target relevant systemic factors involved in 
glaucomatous injury may help to enhance retinal ganglion cell 
survival. In addition to glaucoma drops, an individualized and 
comprehensive medical approach to the glaucoma patient 
may provide novel opportunities to prevent vision loss.

THE FUTURE OF GLAUCOMA DROPS: THE ONGOING 
PROBLEM OF ADMINISTERING EYE DROPS
P. Kaufman
Madison, WI, USA

Main Message: Eyedrops are the classical and currently 
preferred method for administration of drugs to lower IOP, and 
indeed for nearly all anterior segment indications. However, 
their ability to deliver drugs to the posterior segment, and the 
necessity for the patient to be part of the delivery system, 
are weaknesses, especially if we envision posterior segment 
therapies for glaucoma. This presentation will deal with future 
therapeutic approaches that are local do not involve either 
eyedrops or the patient in the delivery process. 

DO DRUGS WORK AT NIGHT?
A. Sit
Rochester, MN, USA

Objective: To discuss the circadian variations in efficacy of 
glaucoma medications.
Main message: Recent research has indicated that the ef-
ficacy of glaucoma medications varies with the circadian 
rhythm. Prostaglandin analogues appear to provide good IOP 
reduction throughout the 24-hour period. In contrast, once a 
day timolol provides good IOP reduction during the day but 
little IOP reduction during the nocturnal period. Brimonidine 
and dorzolamide appear to have some reduction of IOP dur-
ing the nocturnal period, but less than with prostaglandin 
analogues. These differences in IOP reduction pattern may 
indicate benefits of certain medications beyond the reduc-
tion of IOP during typical office hours. Twenty-four hour IOP 
reduction results in more consistent IOP with lower peaks. 
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Although the clinical significance of reducing IOP during the 
nocturnal period is still unclear, there are good reasons to 
believe that it may be beneficial. Differences in 24-hour ef-
ficacy may influence the selection of medications for glau-
coma treatment.

Conclusions: 1. Different types of medication can have very 
different efficacy profiles during the nocturnal period despite 
similar IOP lowering during the diurnal period; 2. Prostaglan-
din analogues appear to have the most consistent 24-hour 
IOP reduction; 3. Once a day timolol appears to have little 
efficacy at night.
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SYMPOSIA

Wednesday, July 18, 2007

10.00-11.00 a.m.
S01 DEBATE – HEALTH ECONOMICS 1: QUALITY OF 
LIFE
J. Burr (chair), R. Mills, R. Varma, A. Viswanathan, R. Parrish
H. Quigley, A. Tuulonen (supervising chairs)

Participants: S. Mansberger, F. Medeiros, G. Kobelt, S. 
Kymes, R. Parrish, A. Viswanathan, R. Mills, P. Healey, R. 
George, K. Frick, M. Jofre-Bonet, H. Mishima, R. Varma, J. 
Burr, J. Thygesen, C. Traverso, A. Heijl, A. Azuara Blanco, R. 
Hitchings, A. Pleil, J. Walt, P. Buchholz, J. Doyle, M. Brown 
(preparation only)

Description: Economic evaluation is the comparative anal-
ysis of alternative courses of action in terms of their costs 
(resource use) and benefits (health effects). In a scenario 
where resources are limited the patients’ perception of health 
outcome is of fundamental importance in any assessment 
of the benefits of an intervention.
Statement 1: Patient reported health can be described in 
terms of the WHO International Classification of Function-
ing, Disability and Health (ICF) framework, in which three 
types of health outcome are measured: Impairment, Activi-
ty Limitation, and Participation Restriction.
Statement 2: Patient reported health can be measured by 
separate scores across the health outcomes captured by a 
HRQOL instrument, i.e. an individual health profile, or val-
ued via preference (utility) based measure of alternative 
health states. 
Specifically the panel will discuss: 1. What do we mean 
by HRQOL, why is it important and how can it be measured?; 
2. Do recent randomised controlled trials adequate assess 
the value of alternative treatments from a patient perspec-
tive?; 3. Is there a relationship between functional status 
(driving, activities of daily living, etc.) and visual acuity and 
visual field loss?; 4. How do patients with glaucoma value 
their health state?

S02 GLAUCOMA PATIENT ORGANIZATIONS
I. Goldberg (chair), G. Lambrou (chair), R. Ritch (chair)

Description: Seminar ‘AIGPO: TAKING STOCK AND MOV-
ING ON’. The seminar should be set-up so as to elicit strong 
interaction with the audience: a short presentation from the 
speaker setting the stage, then long open discussion be-
tween panel members and with the audience.
Seminar outline: 1.GPO census: Do we need one and how 
do we do it?; 2. Is there a need for an AIGPO?; 3. Relations 
between National / Regional GPOs and AIGPO: The sub-
sidiarity principle; 4. Relations between the AIGPO and the 
AIGS; 5. ‘Power to the Patients!’ or How to make sure their 
doctors listen to what they have to say; 6. Money Matters: 
Where to find it and how to spend it. 

4.15-5.15 p.m.
S03 MOLECULAR BIOLOGY OF GLAUCOMA
M. Rosario Hernandez (chair), J Flammer (chair), Terete 
Borras, Megumi Honjo, Hidenobu Tanihara

Description: Glaucoma is a complex disease that affects 
the trabecular meshwork, regulation of IOP, retinal gangli-
on cells and the optic nerve head. In this symposium we will 
discuss molecular approaches to studying glaucoma. We will 
present the powerful tool of microarray profiling of human 
trabecular meshwork, optic nerve head astrocytes and lym-
phocytes of patients with glaucoma. Application of molecu-
lar genetics findings and the molecular based therapeutics 
of glaucoma will be discussed. Emerging strategies that in-
corporate pathway analysis and molecular interactions in 
the molecular signature of glaucoma may link prognosis and 
therapy prediction with transcriptional information of mech-
anism of glaucomatous damage. 

S04 DEBATE – HOW EARLY SHOULD GLAUCOMA BE 
DETECTED 
A. Heijl (chair), T. Garway-Heath, H. Lemij, F. Meideros 

Description: Recently reported large randomized trials have 
finally proven that reduction of intraocular pressure (IOP) can 
reduce the progression rate of manifest glaucoma with el-
evated or normal IOP and reduce the incidence of glauco-
ma damage in patients with ocular hypertension. This might 
tempt us to conclude that all patients with manifest glauco-
ma should receive maximum treatment, and that all glauco-
ma suspects should be treated. This conclusion could only 
be correct if treatment was free from side-effects and caused 
no inconvenience, and if resources were unlimited. Cost and 
side-effect are obviously important. When we consider how 
early that glaucoma should be detected, we must also con-
sider the goal of glaucoma treatment (which by EGS is for-
mulated as avoiding loss of quality of life at affordable costs), 
and the impact on quality of life of the disease, and of being 
informed about the diagnosis. Another important fact to con-
sider is that at least half of all patients with manifest glauco-
ma are undiagnosed.
Outline: 1. Detection of glaucoma at an early stage is only 
motivated in young patients; 2. Detection of preperimetric 
glaucoma should be the norm in glaucoma suspects; 3. We 
should devote more of our resources to careful follow-up of 
patients with potentially sight-threatening disease, and less 
of our resources to very early diagnosis; 4. We should seek 
to diagnose citizens with unrecognized moderately advanced 
or advanced glaucoma by increasing access to ophthalmic 
health care and through screening.

Thursday, July 19, 2007

2.00-3.00 p.m.
S05 ADVOCACY
P. Kaufman (chair), D. Grigera (chair), R. Hitchings (chair), 
H. Tanihara (chair)
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Description: This symposium addresses the position of glau-
coma as a subspecialty of ophthalmology. It assesses the 
relevance of our discipline to the patient, the research com-
munity and to funding agencies. Although a relatively com-
mon group of diseases the glaucoma’s have a low public 
impact by comparison with keratorefractive and cataract sur-
gery, age related macular degeneration and diabetes. This 
is largely because they has a slow course, with overlap in 
visual field hiding all but advanced disease, and are asymp-
tomatic in the early and most treatable stages. Despite this 
the glaucoma’s are responsible for much of the blindness 
in the world today. In order to maintain appropriate alloca-
tion of healthcare resources, it is important to improve the 
perception of both the public and policy makers of the visu-
al disability from the glaucoma’s and how best this can be 
tackled. The speakers in this symposium will look at these 
problems from the perspective of their geographical regions 
in the world.

S06 POSTER DISCUSSION 1
A. Coleman (chair), S. Gandolfi (chair)

Description: The two Poster Discussion symposia will dis-
cuss the Top-ten posters that came out of the grading by 
the poster committee and the subsequent visit of the post-
ers during the WGC. Based on the discussion between the 
members of the poster committee and the authors the Top-
three award recognitions will be selected. The recognition 
ceremony will be part of the Closing Session.

S07 DEBATE – PROGRESSION 
B. Chauhan (chair), T. Garway Heath (chair), A. Heijl, P. 
Sample, L. Zangwill

Outline: 1. Clinical data on the visual field and optic disc are 
collected too sparsely to judge meaningful progression. Pro: 
A. Heijl, Con:  D. Garway-Heath; 2. A diagnosis of change is 
necessary to make a diagnosis of glaucoma. Pro: L. Zang-
will, Con: P. Sample; 3. Once a patient has abnormal visual 
field results, it is a waste of time to monitor optic disc pro-
gression. Pro: A. Heijl, Con: B. Chauhan. Each topic will take 
up 20 minutes. Each debater will have 5 minutes, leaving 10 
minutes for a quick rebuttal (no slides) and audience ques-
tions and discussion. The debaters will not have a preview 
to their opponents’ slides.

S08 DEBATE – OCULAR BLOODFLOW
S. Orgül (chair), A Harris, G Michelson, L. Schmetterer

Description: Although ocular blood flow has been recog-
nized as a relevant factor in glaucoma, it remains difficult to 
implement the concept into the management of the patients, 
and the following issues shall be debated controversially: 
current technology for ocular blood flow measurement does 
not provide meaningful information on ocular blood flow in 
glaucoma; current evidence with regard to blood flow alter-
ation in glaucoma does not deserve attention in glaucoma 
treatment; therapeutic modalities likely to improve ocu-
lar blood flow in glaucoma patients are not yet available.
Statements: 1. Current technology for ocular blood flow 
measurement does not provide meaningful information on 
ocular blood flow in glaucoma; 2. Current evidence with re-
gard to blood flow alteration in glaucoma does not deserve 

attention in glaucoma treatment; 3. Therapeutic modalities 
likely to improve ocular blood flow in glaucoma patients are 
not yet available.

S09 PEDIATRIC GLAUCOMA – THERAPY – INDICA-
TIONS, CONTRAINDICATIONS, ADVANTAGES, DISAD-
VANTAGES 
P. Khaw (chair), A. Mandal (chair)

Participants: M. Papadopoulos, H.-Ch. Lin, A. Mandal, 
P. Khaw, E. Maul, J. Brandt

Description: This symposium is suitable for those interested 
in the care of patients with paediatric glaucoma. A panel 
with extensive, wide and diverse experiences of paediatric 
glaucoma will present a balanced view on the place of 
different modalities of treatment in various types of paediatric 
glaucoma. We will highlight technical advances including 
topical and oral medications and surgical methods. We will 
consider therapies in the context of practical constraints 
and different outcomes in various patient sub-groups and 
geographical locations. This symposium will also be a 
precursor to the AIGS consensus meeting on paediatric 
glaucoma to be held in the next year.  

S10 DEBATE – HEALTH ECONOMICS PART 2: RISK 
S. Mansberger (chair), F. Medeiros (chair), R. George, P. 
Healey

Description: Risk is an important factor in health econom-
ic models. Health economists frequently use ‘risk’ as part of 
their health economic models. We will discuss how econom-
ic models include risk into cost utility and quality of life es-
timates, and how risk affects the model results. Economic 
models need: 1. definitions of the stages of glaucoma; 2. 
the risk of converting to a subsequent stage of glaucoma. 
Health economic models require definitions of the stages 
(or levels) of glaucoma (such as glaucoma suspect to end-
stage glaucoma). They also require estimates of the rate of 
change from one stage to a subsequent stage. We will dis-
cuss staging systems for glaucoma. We will also provide es-
timates of converting from ocular hypertension to glaucoma, 
and from glaucoma to later stages of glaucoma.

S11 DEBATE – FIXED COMBINATION THERAPY
C. Migdal (chair), R. Fechtner (chair), Norman Aquino, F. 
Gomez Goyeneche, T. Hommer, K. Singh

Description: There exist significant treatment burdens for 
the patient with glaucoma: medicines are costly, instillation 
can be inconvenient, and medications have side effects that 
are noticeable to the patient while the early damage of glau-
coma is not! For the many patients not controlled with initial 
monotherapy, fixed combination medications offer potential 
benefits of cost savings, and a reduction in the number of 
drops instilled daily. However, they may not represent op-
timal therapy in other respects. In this panel format, sever-
al glaucoma experts will debate the pros and cons of fixed 
combination eye drops. 
Outline: 1. Do fixed combinations work as well as the con-
comitant use of components?; 2. Do prostaglandin/timolol 
fixed combinations provide any better IOP reduction than 
prostaglandin alone?; 3. Can fixed combinations improve 
adherence with therapy?; 4. Does the loss of ability to ti-
trate concentration and dosing schedule have a negative im-
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pact on therapy?; 5. Is timolol 0.5% the best OBB for fixed 
combinations?

S12 BASIC RESEARCH IN GLAUCOMA SURGERY
J. Ge (chair), R. Parrish (chair)

Outline: Role ocular surface, C. Baudouin; Surgically manip-
ulating pathways, J. Crowston; Uveoscleral outflow in glau-
coma surgery, S. Melamed; What we have learned from 
NPGS, T. Shaarawy; Current knowledge on outflow path-
ways including Schlemm’s canal, E. Tamm; Wound heal-
ing, T. Wong.

S13 GLAUCOMA IN ASIA
D. Lam (chair), R. Thomas (chair), Y. Kitazawa (chair)

Participants: Y. Kitazawa, N. Wang, J. Zhao, S. Chakrabarti, 
M. He, K. Sugiyama, M. Kook, T. Aung, R. Thomas, C. Tham, 
P. RojanaPongpun, D. Lam

Description: Asia is an unequally developed region with 
astonishing contrasts not just limited to culture and cuisine. 
The population numbers make glaucoma a major problem 
and while angle closure is the predominant type, intra-re-
gional differences like the prevalence of NTG in Japan are 
noteworthy. Further, socio-economic and logistical realities 
demand a practical, approach to the current problem, while 
maintaining a research oriented, innovative eye on the fu-
ture. This symposium will bring together regional clinicians 
and scientists who have the practical experience to highlight 
local issues in genetics, epidemiology, clinical spectrum, di-
agnosis and management of glaucoma in Asia. 

Friday, July 20, 2007

2.00-3.00 p.m.
S14 PROMULGATION: TAKING CONSENSUS TO GUIDE-
LINES FOR GLAUCOMA CARE
R.N. Weinreb (chair), M. Araie, R. Hitchings, R. Susanna, 
N. Wang

Description: Our management of gaucoma patients should 
be supported by either evidenceor consensus. Unfortunate-
ly neither are abundantly available for variousaspects of our 
management. The AIGS has so far obtained global Con-
sensuson Glaucoma Diagnosis, Surgery for Open Angle 
Glaucoma, and Angle Closure.The Consensus on Intraoc-
ular Pressure is in progress and should be availableat the 
WGC. Global Guidelines on Reporting and Publishing of 
Glaucoma Surgerywill soon be printed. Other topics will fol-
low in the coming years. The aimof the AIGS is to cover 
the whole range of Diagnosis and Treatment of Glaucoma.
For the Glaucoma Societies of the AIGS it will be essen-
tial that their membersare aware of the conclusions of the 
consensus meetings. The AIGS will proposea system for 
promulgation and implementation based on the consensus 
resultsthat can be used by the Glaucoma Societies to in-
form their members and tostimulate implementation. It is well 
known that the mere publication of Consensusoutcomes is 
only the beginning. Promulgation and implementation will 
be necessary.The activities of the Glaucoma Societies can 
make a great difference forthe quality glaucoma manage-
ment in their country. 

S15 POSTER DISCUSSION 2
A. Coleman (chair)

Description: The two Poster Discussion symposia will dis-
cuss the Top-ten posters that came out of the grading by 
the poster committee and the subsequent visit of the post-
ers during the WGC. Based on the discussion between the 
members of the poster committee and the authors the Top-
three award recognitions will be selected. The recognition 
ceremony will be part of the Closing Session.

S16 DEBATE – SWAP, FDT 
P. Sample (chair), J. Flanagan (chair), D. Garway Heath, C. 
Johnson, M. Patella, A. Heijl

Description: The idea of visual function specific perimetry for 
the early detection of glaucoma has been popular for many 
years. There are currently several commercially available 
visual function specific tests. This debate will consider two 
of these: Short-Wavelength Automated Perimetry (SWAP) 
and Frequency Doubling Technology (FDT).
Outline: Four questions will be debated by the expert  panel: 
1. SWAP and FDT should be used to monitor glaucoma sus-
pects with normal SAP; 2. FDT should be used for routine 
screening for glaucoma; 3. FDT is better than SWAP for the 
detection of early glaucoma; 4. Selective testing with SWAP 
and FDT make them good for monitoring disease progression.

S17 THE IMMUNE SYSTEM IN GLAUCOMA
M. Schwartz (chair), F. Grus (chair), M. Wax

Description: As much as uncontrolled immunity can be de-
structive, well-controlled immunity benefits neural tissue sur-
vival and repair. Several studies provided evidence that there 
is a potential role of the immune system in the pathogenesis 
in glaucoma and that glaucoma patients suffer from alter-
ations in their natural autoimmunity. Changes in the auto-
antibody profiles have been reported in glaucoma patients; 
up-regulations of anti-heat-shock protein antibodies (e.g., 
HSP27), but down-regulations of immunereactivities against 
ocular antigens. In contrast, deficiency in adaptive immuni-
ty altogether leads to decreased neuronal survival in animal 
models of elevated intraocular pressure. Consistent with this 
contention, systemic elevation of T cells specific to retinal 
antigens results in an increased survival of retinal ganglion 
cells. It is thus suggestive that immune-based approach of 
immune-modulation by therapeutic vaccination, rather than 
immune-suppression should be a therapeutic approach for 
glaucoma.

S18 DEBATE – ANGLE CLOSURE AND IMAGING 
P. Chew (chair), D. Friedman (chair)

Description: This debate will review the current thinking 
about the role of anterior segment optical coherence tomog-
raphy (AS-OCT) in identifying persons with angle closure. 
The first debate will highlight strengths and weaknesses of 
gonioscopy and AS-OCT when used clinically. The second 
debate will cover the potential role and limitations of AS-
OCT as a mass screening device. Time will be allotted for 
questions.
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S19 DOES MYOPIA AFFECT GLAUCOMA?  
S.-T. Hoh (chair), K. Singh (chair), J. Jonas, P. Mitchell

Description: The association between myopia and glauco-
ma is well recognized, with increased prevalence of myopia 
observed in patients with ocular hypertension, primary open-
angle glaucoma and normal tension glaucoma. Recent ev-
idence has suggested that the optic nerve and visual field 
deficits in many myopic individuals may not progress in the 
same manner as seen in patients with open angle glauco-
ma. Some investigators have also pointed out that myopic 
discs may be anatomically predisposed to glaucomatous 
progression. With myopia growing in epidemic proportions, 
especially in Asia, glaucoma and myopia occurring concur-
rently is increasingly common, resulting in diagnostic dilem-
mas for practicing ophthalmologists.
Outline: This symposium discusses issues relating to the as-
sociation between glaucoma and myopia, the structural and 
visual field variations with myopia and the potential use of 
new imaging modalities in assessing these changes. There 
will also be a panel discussion regarding the impact of re-
fractive surgery on glaucoma assessment in myopes.

S20 GLAUCOMA AS NEURODEGENERATIVE DISEASE
N. Gupta (chair), Y. Yücel (chair)

Outline: 1. Retinal ganglion cells: Injury and degeneration, 
K. Martin; 2. From the eye to the brain: Neural  degeneration, 
N. Gupta; 3. Behind the eye: Mapping visual system  function, 
R. Hawerth; 4. Clinical implications: Glaucoma as neurode-
gerative disease, A. Alm.

S21 DEBATE – NORMAL TENSION GLAUCOMA
Y. Kitazawa (chair), J. Flammer (chair), K.H. Park, R. Ritch, 
T. Yamamoto, K. Ishida

Description: This debate will center around the following 
statements: 1. Normal Tension Glaucoma and Primary Open 
Angle Glaucoma are two different diseases; 2. Lowering IOP 
is not the most important treatment for NTG. These two state-
ments will be introduced briefly followed by an in depth dis-
cussion by the expert panel. The topics represent two of the 
most important issues in NTG. If NTG and PAOG are differ-
ent diseases it may follow that treatment should also be dif-
ferent. Thus the conclusion on statement 1 is relevant for 
the discussion of statement 2.

S22 DEBATE HEALTH ECONOMICS 3: COST  
G. Kobelt (chair), S. Kymes (chair), A. Azuara Blanco, K. 
Frick, M. Jofre-Bonet, C. Migdal, H. Mishima

Description: Glaucoma patients are elderly and present gen-
erally with visual and non-visual co-morbidities. We will dis-
cuss the issues and implications in cost-effectiveness studies 
of partioning vision-related utilities.
Outline: 1. Transnational and cross-cultural issues in assess-
ment of cost and outcome advocates for a policy change fre-
quently use costs and outcomes assessed in one country to 
support a recommended change in another. We will discuss 
whether outcome and costs are fully or partiall, transferable 
between nations and cultures. 2. Costs in economic eval-
uations depend on the perspective of a study. We will dis-
cuss how we obtain total costs (health care and other) and 
ensure that all are considered in decision making. 3. Influ-
ences of utility measurement in glaucoma 

S23 DEBATE – OPEN ANGLE-GLAUCOMA: MEDICAL 
TREATMENT VERSUS LASER TRABECULOPLASTY
S. Gandolfi (chair), K. Hartleben, P. Khu, S. Best, Y. Buys, 
T. Krupin

Description: What is the most effect and best tolerated 
initial treatment of open-angle glaucoma, medical or laser 
treatment? Pertinent issues to answer this question include 
comparison of the magnitude and long-term reduction of in-
traocular pressure. Side effects of the treatments, costs, 
adherence, and quality of life are also important consider-
ations. Does initial laser treatment alter the action of sub-
sequent medical treatment? Do these treatments differ in 
possible adverse effects on future filtration surgery if this 
becomes necessary? 

S24 SURGERY: BEYOND THE STATUS QUO 
M. Aihara (chair), T. Shaarawy (chair)

Outline: I-stent: what we know, C. Traverso; Gold shunt: crit-
ical appraisal, C. Mielke; Trabectome, T. Shaarawy; Canalo-
plasty, I. Ahmed. Debate: Ex-PRESS versus trabeculectomy. 
Pro: E. Dahan, A. Mermoud, Con: P. Khaw, R. Fechtner.

We are all replaceable, usually by people of lesser quality.

Mark Weissman, M.D.
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COURSES

Wednesday, July 18, 2007

4.15-5.15 p.m.
CO-O1 GLAUCOMA EPIDEMIOLOGY: PREVALENCE 
AND DIAGNOSIS
D. Friedman (chair), P. Mitchell, H. Quigley, T.-Y. Wong

Description: This course will run through key findings in pop-
ulation-based research on glaucoma. The first speaker will 
review definitions and nomenclature. This will be followed by 
detailed discussions of open-angle and angle-closure glau-
coma prevalence and risk factors. Finally, past research on 
screening for glaucoma will be reviewed and a discussion of 
future screening strategies will be presented. Time will be al-
lotted for questions and answers.

CO-02 DRIVING WITH GLAUCOMA
A. Viswanathan (chair), P. Sathyan, R. Parrish

Objective: To summarize our knowledge of how glaucoma 
affects patients’ lives, with specific reference to fitness to 
drive, and to speculate on future directions.
Description: As people age, visual function such as activity, 
visual field, and vision deteriorate. This is further worsened 
by binocular conditions such as cataract, macular degenera-
tions, open angle glaucoma, leading to an increase in vehic-
ular accidents per mile driven. The binocular Esterman visual 
field test, EVFT (the standard to implement the guidelines of 
Driving & Vehicle Licencing Authority (UK)), integrated visual 
field testing (IVFT), and a quality-of-life questionnaire, such 
as VF14, NEI-VQF, are helpful is assessing functional vision 
in glaucoma patients. A community and governmental par-
ticipation will reduce the number of patients posing a safe-
ty risk in traffic. Put simply, quality of life (QoL) is determined 
by an individual’s assessment of their physical, psychologi-
cal and social well-being. The right to drive, the freedom to 
live independently and to otherwise enjoy life all contribute to 
a ‘good’ QoL. Each of these has a sight-dependent compo-
nent. Improving understanding of how glaucoma impacts on 
QoL should bring the perceptions of ophthalmologists and 
patients closer together and in doing so, help simplify the 
process of shared decision-making.

CO-03 NEUROPROTECTION AND APOPTOSIS OF 
RETINAL GANGLION CELLS RELATED TO GLAUCOMA
N. Gupta (chair), M. Schwartz (chair), J. Lindsey, F. Cordeiro, 
R. Fechtner
Retinal ganglion cell injury and death – J. Lindsey 
Protecting retinal ganglion cells in pre-clinical studies – F. 
Cordeiro 
Measuring neuroprotection: Clinical trials and clinical practice 
– R. Fechtner

Objectives: 1. To provide the latest information on why ret-
inal ganglion cells die in glaucoma; 2. To demonstrate mod-
els used to test glaucoma neuroprotection; 3. To review new 
developments in neuroprotection clinical trials, clinical mea-
sures of neuroprotection success, and applications to glau-
coma 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 stud-
ies, and recent developments in glaucoma clinical trials with 
implications for clinical practice.  

CO-04 AN OVERVIEW OF NEW INSTRUMENTS AND IM-
AGING TECHNOLOGY FOR GLAUCOMA
L. Zangwill (chair), M. Kook (chair), D. Greenfield, S. Miglior, 
M. Nicolela, C. Burgoyne

Description: This course will provide a comprehensive over-
view of scanning laser imaging devices used in glaucoma. 
Optical Coherence Tomography (Carl Zeiss Meditec, Inc.), 
the Heidelberg Retinal Tomograph (Heidelberg Engineering), 
and the GDx VCC scanning laser polarimetry (Carl Zeiss 
Meditec, Inc) will be discussed. In addition, spectral domain 
Optical Coherence Tomography (sd OCT) will also be intro-
duced.
Objectives: 1. To enhance understanding of basic technolo-
gy for various scanning laser devices including sd OCT; 2. To 
assist participants to apply these technologies in their clinical 
practice; 3. To be familiar with various factors affecting diag-
nostic outcome of these devices.

CO-05 TELEGLAUCOMA
A. Tuulonen (chair), R. George, G. Michelson, S. Shirato

Description: The goal of the course is to present and dis-
cuss technology aspects in teleglaucoma, corner-stones in 
successful telemedicine and cost-effectiveness of telemed-
icine applications in different countries. The central and ex-
plicit goal of health system is to optimize quality of services 
and costs to ensure the best health benefits to our patients. 
Telemedicine represents a change in the process of medi-
cal care by removing the limitation of distances both for the 
patient and the doctor. The advantages of new technologies 
either improve current health care processes, or while per-
forming as well as older methods, cost less. 

CO-06 LASER SURGERY OF THE IRIS AND ANGLE: LASER 
PERIPHERAL IRIDOTOMY, LASER TRABECULOPLASTY, 
AND LASER IRIDOPLASTY
C. Tham (chair), J. Thygesen, J. Liebmann

Description: This course presents the indications, tech-
niques, results, and complications of the laser procedures 
on the iris and angle, namely laser peripheral iridotomy, laser 
trabeculoplasty, and laser iridoplasty.
Objective: At the conclusion of this course, the attendees 
will be able to choose and perform appropriate laser inter-
ventions on the iris and angle in glaucoma patients confi-
dently and safely.
Outline: Introduction, C. Tham; Laser peripheral  iridotomy. In-
dications, Techniques, Results, Complications, J.  Liebmann; 
Laser trabeculoplasty. Indications, Techniques, Results, 
Complications, J. Thygesen; Laser iridoplasty. Indications, 
Techniques, Results, Complications, C. Tham.
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CO-07 COST CONSIDERATIONS IN PROVIDING GLAU-
COMA CARE IN THE DEVELOPING WORLD
R. Thomas (chair), N. Wang

Description: The course will provide an introduction to the 
CE-tool box, the contents or which are used in a practical 
approach to diagnosis and treatment, including cost consid-
erations. At the end of the course attendees should under-
stand and have a fair idea about applying this CE tool box 
in patient management. If we mentioned that CE stands for 
clinical epidemiology and the tool box consists of sensitiv-
ity, specificity, LR’s, Diagnostic and Treatment Thresholds, 
NNT and NNH, etc., you probably won’t attend. However, CE 
is in fact a common sense approach to medicine (and oph-
thalmology).  

CO-08 THE ART OF WRITTEN AND ORAL PRESENTA-
TIONS
R. Hitchings (chair), P. Kaufman

Description and Objective: The aim of this course is to pro-
vide the audience with clear guidelines on how and what in-
formation can be presented both in papers (be they original 
research, reviews or case reports) and presentations. The 
course will focus on how to define an objective, how to set 
out the process by which the objective will be achieved and 
how to summarise the results. The course will stress how 
presentations, both oral and written, need to be tailored to 
the audience ranging from the lay audience with little med-
ical knowledge, to an audience of ones peers. For the oral 
presentation, emphasis will be placed both on time keeping 
and simplicity.  
 
CO-09 HOW TO READ A GLAUCOMA ARTICLE: INTRO-
DUCTORY
N. Congdon (chair), C. Girkin, R. Varma

Description: The principals in reading a glaucoma article 
are the same as for any technical article, only more so: 1. 
Accuracy and objectivity of definitions.  Because glaucoma 
can be a difficult disease to define, it is especially important 
in articles on this topic to attend closely to definitions: How is 
the diagnosis of glaucoma defined? Is it sufficiently detailed 
that the reader could repeat the study if interested? How are 
troublesome  terms such as ‘glaucoma suspect’, ‘field dam-
age’ and ‘normal tension glaucoma’ defined? 2. The num-
bers game. Are participants accounted for? What are the 
grounds for ‘censoring’ participants or excluding them from 
the analysis? 3. Do stated conclusions flow logically from 
the results presented? Sometimes our data may be say-
ing something different than we wish it did! 4. Watch those 
claims.  Be aware of claims such as ‘First reported instance’, 
‘Previously un-reported’ and ‘Novel approach’. There is not 
much new under the sun!
Objective: To improve course attendees’ ability to critically 
evaluate glaucoma articles.

CO-10 DESIGN, CONDUCT AND INTERPRETATION OF 
CLINICAL TRIALS:  PEARLS AND PITFALLS
K. Singh (chair), Roy Wilson

Objective: The purpose of this course is to have experi-
enced clinical scientists present the pearls and pitfalls of clin-
ical trials. Emphasis will be place on the development of a 
hypothesis, study design, conduct and interpretation of find-

ings. Concepts such as randomization, masking, bias and 
conflict of interest will be addressed. The course will be inter-
active with plenty of time for questions and comments from 
the audience.
Description: The prospective randomised multicenter clini-
cal trial has become accepted by health care professionals 
as providing the highest quality of evidence in support of, 
or against, a particular hypothesis evaluating new or exist-
ing therapy. Over the past decade, several large prospec-
tive multicenter randomised clinical trials have provided 
epidemiologic evidence to support glaucoma practice. While 
prospective multicenter randomised clinical trials have un-
doubtedly added to our understanding and influenced the 
treatment of glaucoma patients, all such studies are not cre-
ated, conducted or interpreted equally well. The potential for 
bias, misunderstanding and incorrect interpretation is by no 
means eliminated simply by conducting such a study. When 
performed correctly, and with scientific integrity, the ran-
domised clinical trial is unsurpassed in epidemiologic circles. 
In less than ideal circumstances, it may provide information 
that is no better than that from a lesser study design.

CO-11
Cancelled

CO-12 EVIDENCE-BASED GLAUCOMA
A. Coleman (chair), L. Rossetti, S. Miglior, R. Parikh

Synopsis: This course will cover the evidence that is cur-
rently available for several important issues in the manage-
ment of glaucoma patients. 
Objective: For the attendee to understand the evidence for 
using and setting target intraocular pressures (IOPs) and 
for using or not using central corneal thickness (CCT) mea-
surements in the management of glaucoma patients, and 
to understand the recent results of a meta-analysis on anti-
glaucoma medications. 
Outline: I. Introduction, A.L. Coleman; II. Target IOP in man-
agement, S. Miglior; III. Role of CCT in glaucoma, R. Parikh; 
IV. Meta-analysis of Therapeutics, L. Rossetti; V. Discussion, 
A.L. Coleman.                                  

CO-13 GLAUCOMA SOCIETY ORGANIZATION
R. Wilson (chair), P. Chew, Y. Kitazawa, C. Migdal

Objective: To provide a framework for glaucoma society or-
ganization across the spectrum of starting to mature societ-
ies, and expert advice for problem solving during discussion 
session.
Description: The essential components for a starting, grow-
ing, and mature society will be explained with applicable 
modifications for individual situations. An expert panel with 
experience in society building will discuss solutions to prob-
lems they encountered and those submitted by the audi-
ence.

CO-14 GLAUCOMA PATIENT ORGANIZATION (HOW TO 
ORGANIZE, INTERACT WITH GPO)
G. Lambrou (chair), B. Lindsell (chair), S. Christensen (chair), 
I. Goldberg, R. Ritch, D. Wright 

Outline: 1. Setting up a local glaucoma patient support 
group; 2. Setting up a national GPO; 3. Incorporate or not?; 
4. What can the regional or international GPO's offer?; 5. 
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How to make an ally of your Ophthalmologist; 6; Money! All 
the good things you can do without it.

CO-15 OPTIC NERVE HEAD EVALUATION
R. Susanna (chair), C. Leung H.T. Wong

Description: The reliance on intraocular pressure (IOP) for 
glaucoma diagnosis has several limitations: corneal thick-
ness affects accuracy; IOP fluctuates; and IOP damage 
thresholds vary among individuals. It is therefore critically 
important that detection of glaucomatous optic neuropathy 
(GON) rather than elevated IOP become the basis for diag-
nosing glaucoma
Objective: To provide practical ways to detect and follow 
GON.
Outline: Introduction, R. Susanna Jr; How to diagnose and 
follow glaucomatous optic neuropathy: opthalmoscopic as-
pects, R. Susanna Jr; The role of digital imaging devices for 
diagnosing and follow GON, C. Leung; How to manage glau-
coma suspects, H.T. Wong; Questions and answers.

Thursday, July 19, 2007

3.15-4.15 p.m.
CO-16 GUIDELINES ON DIAGNOSIS AND TREATMENT 
OF ACG – PART 1 AND 2
D. Friedman (chair), T. Aung, T. Wang, N. Wang, J. Zhao, M. 
He, W. Nolan

Objectives: To review the consensus panel findings on an-
gle closure epidemiology, mechanism definitions, screening 
and management.  This will be a comprehensive review of 
key elements of angle closure glaucoma including goniosco-
py, laser and incisional surgeries, and imaging.
Description: So far, there are so many guidelines on diag-
nosis and treatment of ACG, but none of them is general-
ly accepted in ACG practice in China. We also do not have 
guidelines on diagnosis and treatment of ACG. In my pre-
sentation, the reasons and difficulties and potential widely 
used guidelines on diagnosis and treatment of ACG will be 
analysed and discussed in detail. This course will cover the 
findings of the AIGS Consensus Panel on angle closure and 
angle-closure glaucoma.
Outline: Session 1 (7-minute talks): Introduction to AIGS 
Consensus process and definitions, D. Friedman; Magnitude 
of the problem, J. Zhao; Mechanisms of ACG (UBM findings), 
M. He; Consensus Statements on Surgical Management of 
Angle Closure Glaucoma, T. Aung; Consensus Statements 
on Medical Management of ACG, T.H. Wang; Laser Manage-
ment of Angle Closure (not iridoplasty), W. Nolan. Session 
2 (5-minute talks): Introduction to AIGS Consensus process 
and definitions, D. Friedman; Gonioscopy consensus state-
ments, T.H. Wang; Angle Closure Mechanisms Consensus 
Statements, N. Wang; Brief Review of Provocative and Con-
sensus Statements, R. Sihota; Management of acute angle 
closure attacks, T. Aung; Iridoplasty, W. Nolan; Fundamental 
Issues in Screening:  Review of Terminology of Screening, J. 
Zhao; Screening for angle closure: Consensus Statements, 
M. He; Future research in Angle Closure, P. RojanaPong-
pun.

CO-17 NEW TONOMETRY, CCT - PART 1 AND 2
L. Pillunat (chair), J. Brandt, N. Congdon

Objective: To understand current opinion regarding the as-
sociation between CCT and glaucoma risk, including poten-
tial mechanisms, and the role of other potential mediating 
factors such as race, eye wall bio-elasticity and axial length.
Description: I. OHTS found thinner CCT to be an indepen-
dent risk factor for incident glaucoma. Subsequent clinic-
based studies have confirmed this, though population-based 
studies have not. The reasons for this discrepancy are not 
well understood. II. It is possible that thinner CCT among cer-
tain races may partly explain their increased burden of risk 
for glaucoma. III. IOP is may be underestimated in persons 
with thinner CCT, leading to less aggressive treatment. Al-
ternatively, thinner CCT may have a direct association with 
glaucoma risk, not mediated through IOP. IV. Testing differ-
ent tonometers in patients with canulated anterior chambers 
for IOP adjustments showed that Goldmann applanation to-
nometry is significantly dependent on CCT. In Dynamic Con-
tour Tonometry (Pascal) there was no clinically relevant 
effect of CCT detectable. V. Recent clinical and population-
based studies suggest that other related factors such as cor-
neal bio-elasticity and axial length may also contribute to 
glaucoma risk.

CO-18 GONIOSCOPY AND IMAGING FOR CHAMBER 
ANGLE EVALUATION – PART 1 AND 2
P. Chew (chair), J. Liebmann (chair), T. Dada (chair), C. 
Traverso (chair), K. Kashiwagi, S. Lin, H. Sakai, E. Leuen-
berger

Description: This course is intended to highlight new ante-
rior segment imaging modalities available to the glaucoma 
specialists for anterior chamber angle evaluation, their com-
parison with each other and with gonioscopy. The course will 
include angle evaluation with ultrasound biomicroscopy, an-
terior segment OCT and peripheral anterior chamber depth 
analyzer in addition to gonioscopy. The  basic principles of 
imaging, types of machines, recording of various angle pa-
rameters, clinical utility in diagnosis of primary angle closure, 
provocative testing, utility as a screening tool, advantages 
and limitations of each technique will be discussed. Clinical 
examples will be presented to show utility of each technique 
in clinical practice.

CO-19 ADVANCES IN PSYCHOPHYSICAL TESTING FOR 
GLAUCOMA PATIENTS - PART 1 AND 2
C. Johnson (chair), J. Flanagan, R. Harwerth

Description: This course will present an overview of new 
psychophysical test procedures that have been used for 
the evaluation of glaucoma. First, the underlying physiolog-
ical basis for these tests will be described, along with the 
current evidence to support them. This will be followed by a 
discussion of the relationship between psychophysical test 
results and structural (optic nerve and retinal nerve fiber lay-
er) deficits in glaucoma. Next, the clinical significance of psy-
chophysical test results for the detection and management 
of glaucoma will be described, followed by a discussion of  
these results in relation to other clinical characteristics in 
glaucoma. Below is the plan we have outlined for parts 1 and 
2 of the course. For part 1, John Flanagan, Ron Harwerth 
and Chris Johnson are the participants.  For part 1, we have 
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decided to divide up the available time among us into 3 pre-
sentations (about 15 minutes each, with time for questions 
from the audience).  The titles of the presentations are list-
ed below.  For part II, Chris Johnson will present a brief intro-
duction, followed by four talks (about 12 minutes each, with 
time for questions) from Flanagan, Harwerth, Leuenberger 
and Stamper.  Again titles are listed below. .
Outline part I: Psychophysical diagnostic procedures used 
in glaucoma and methods of analysis, J. Flanagan; Psycho-
physical test strategies used in glaucoma diagnosis (SITA, 
ZEST, TOP), C. Johnson; Comparisons between animal and 
human models of glaucoma, R. Harwerth.
Outline part 2: Introductory remarks. C. Johnson; The phys-
iological basis for new psychophysical tests in glaucoma, J. 
Flanagan; The relationship between function (psychophys-
ics) and structure (optic nerve and retinal nerve fiber layer) 
in glaucoma, R. Harwerth; The importance of psychophysical 
testing for clinical assessment of glaucoma, E. Leuenberger; 
Putting it all together: combining psychophysical test infor-
mation with clinical findings, B. Stamper.

CO-20 HOW TO DETECT AND CONFIRM PROGRESSION 
AND USE IT TO MANAGE GLAUCOMA – PART 1 AND 2
B. Chauhan (chair), T. Garway Heath (chair), A. Heijl, 
L. Zangwill

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 glau-
coma 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. This is clearly a goal of 
glaucoma management. When lack of resources makes this 
impossible, available resources must be concentrated on pa-
tients with a clear risk of functional visual impairment. It is 
possible to risk profile patients on the basis of known risk fac-
tors for glaucoma and glaucoma progression, but risk-profil-
ing is currently imprecise. Therefore, monitoring approaches 
need to be able to detect those progressing faster than an-
ticipated by identifying progression ‘events’ (the 'safety net' 
approach). The course will discuss evidence from the liter-
ature (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 discus-
sion of a practical approach in the real world. In conclusion: 
Measuring rates of progression is optimal for good glaucoma 
care; risk profiling identifies patients at higher risk of func-
tional visual impairment; if necessary resources are lack-
ing, available resources should be concentrated on those 
at considerable/highest risk; both visual function and imag-
ing measurements are needed to identify all progressing pa-
tients; greater availability of hardware and software support 
is needed to make use of current technology.

CO-21 ADVANCED OPTIC NERVE IMAGING (HRT, GDX, 
OCT) - PART 1 AND 2
H. Lemij (chair), R. Burk, M. Fingeret, C. Leung, F. Medeiros

Part 1: In this course, the working principles of the three main 
imaging devices (HRT, GDx, OCT) for optic nerve imaging in 
glaucoma will be explained. In addition, their print-outs will 
be discussed in detail. 
Part 2: The clinical utility in the management of glaucoma of 
the three main imaging devices (HRT, GDx, OCT) for optic 
nerve imaging will be discussed, both for classification and 
progression detection. Many case examples will be shown.

CO-22 PRINCIPLES OF MEDICAL THERAPY IN GLAU-
COMA PRACTICE - PART 1 AND 2
C. Melamed, S. Miglior, H. Tanihara, J. Thygesen, R. 
Fechtner (chair)

Objective: At the conclusion of the course the attendee will 
be familiar with the many medical alternatives for treatment 
of glaucoma and will be able to select rational initial and ad-
junctive therapy. He will better understand some of the ob-
stacles to assessing the effectiveness of therapy and will be 
familiar with promising areas of research for future medical 
treatments.
Description: Part 1: At present, many kinds of drugs have 
been clinically used for medical treatments of glaucoma. For 
strategy on the development of novel medical treatments, we 
focused on two concepts, neuroprotection and IOP reduction 
related to conventional outflow pathway. Among many candi-
date drugs, ROCK inhibitors and associated drugs have de-
sirable characteristics for medical treatments of glaucoma. 
A series of experiments using those drugs showed distin-
guished IOP-lowering and axon-protective effects in animal 
eyes. Also, we are in the process of conducting a clinical trial. 
Also, in my presentation, I would like to discuss the potential 
of neuroprotective and novel IOP-reducing drugs. Part 2 (De-
velopment of a novel drug: ROCK inhibitors and associated 
drugs): Medical therapy remains a mainstay of treatment for 
glaucoma. The clinician must consider the characteristics of 
the patient and the properties of the medication when select-
ing appropriate therapy. This course will review principles for 
selecting and evaluating glaucoma therapies.

CO-23 OPTIMIZING TRABECULECTOMY OUTCOME: 
INTROPERATIVE TECHNIQUES
F. Grehn (chair), E. Dahan, C. Girkin, P. Khaw, L. Wang, D. 
Wen Lu

Objective: Description of the ‘ideal trabeculectomy’.
Outline: Limbus versus fornix based conjunctival approach; 
Scleral flap configuration and flap closure; Trabeculecto-
my, goniotrephination, punch; Application of antimetabolites; 
Conjunctival closure; Options of anaesthesia in trabeculecto-
my; Adapting intraoperative techniques to pre- and postoper-
ative treatment and measures.

CO-24 FILTERING SURGERY: PENETRATING/NON-PEN-
ETRATING/IMPLANTS - PART 1 AND 2
T. Shaarawy (chair), A. Mermoud, P. Palmberg, R. Carassa

Description: These two courses address practical issues 
and provide clear guidance from leading experts on multi-
ple topics pertaining to glaucoma filtering surgery. The cours-
es also function as forums where participants can freely ask 
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questions and advice on cases presented and from their own 
experiences. It has never been more exciting in the field of 
glaucoma surgery, since Von Graefe described his iridecto-
my. The last years have seen a surge in interest in glaucoma 
surgery, and multiple research groups have taken multiple di-
rections offering solutions, and potential breakthroughs. The 
symposium examines newer modalities and discusses pros 
and cons of each newly proposed technique.

CO-25 PROOF OF GANGLION CELL DEATH PREVEN-
TION
K. Martin (chair), M. Schwartz (chair), Y. Yücel, H. Levkovitch-
Verbin, D. Greenfield

Outline: Memantine and retinal ganglion cell death, Y. Yücel; 
Minocycline and retinal ganglion cell death, H. Levkovitch-
Verbin; Immune mechanisms in retinal ganglion cell death 
and survival, M. Schwartz; Measuring ganglion cell protec-
tion: Clinical trials and clinical practice, D. Greenfield.

CO-26 VISUAL FIELDS IN ADVANCED GLAUCOMA
R. Stamper (chair), F. Goni, M. Nicolela

Description: Standard automated visual fields are often 
a  frustrating and wasted experience for patients with  ad-
vanced glaucoma. Once the condition has destroyed  most 
of the visual field, special techniques are  indicated to bring 
out the most useful information  for following the condition. 
This course will cover Goldmann Visual Fields, use of larg-
er test objects, 10-2 automated visual fields, and algorithms 
that make the experience less frustrating. Illustrative cases 
will be presented. A question and answer period will allow 
discussion of any points uncovered or special situations.
Outline: Introduction, R. Stamper; Techniques using the au-
tomated perimeter (larger test objects, 10-2), R. Stamper; 
Switching from standard automated perimetry to alternative 
approaches in advanced glaucoma, F. Goni; Other perimet-
ric techniques including Goldmann perimetry in  advanced 
glaucoma, M. Nicolela; Three brief illustrative cases, each 
panelist brings one for the other panelists to discuss); Ques-
tions and answers.

CO-27 DO WESTERN TRIALS HAVE AN IMPACT ON 
‘EASTERN’ GLAUCOMA CARE?
R. Thomas (chair), K. Singh, T. Yamamoto

Description: Several randomized controlled clinical trials 
(RCT’s) have addressed critical questions across the spec-
trum of glaucoma. Most RCTR’s were conducted on the 
Caucasian populations of western countries and the ques-
tion arises whether the results of such trials can be extrap-
olated to populations of the ‘eastern’ regions? This course 
will address the results of some of the relevant ‘glaucoma’ 
RCT’s. At the end of the course the attendees should be fa-
miliar with the ground rules for extrapolation and will be able 
to assess the applicability relevant RCT’s to glaucoma care 
in the Asian region. 

CO-28 GLAUCOMA BIOSTATISTICS
B. Feuer, L. Rossetti (chair), Seang Mei Saw

Objective: To provide some basic concepts of biostatistics 
applied to medicine and in particular to glaucoma with spe-
cial attention to comparing continuous variables (e.g. IOP) or 
proportions, but also survival analysis (e.g. comparison of vi-

sual field progression rates in clinical trials). Increased use 
of imaging techniques makes analyses for evaluating repro-
ducibility/agreement and diagnostic test assessment of great 
interest.
Description: Knowledge of biostatistics has become more 
and more important also in the field of glaucoma. To know 
how to interpret the results of a statistical test, the meaning of 
confidence intervals or the statistical power of a clinical trial 
is today fundamental for all those who want to critically read 
medical literature. 

CO-29 GONIOSCOPY
P. Chew, R. Sihota, L. Alward (chair)

Description: This course will be an introduction to gonioscopy 
beginning with basic aspects of the examination technique 
and a discussion of the various lenses. Grading systems 
for gonioscopy will be reviewed. Special techniques used in 
gonioscopy such as indentation (dynamic) gonioscopy and the 
use of the corneal wedge (parallelopiped) will be emphasized. 
The course will close with video and photographic examples 
of findings in gonioscopic examination.

4.30-5.30 p.m.
CO-30 GLAUCOMA EPIDEMIOLOGY:  THERAPEUTICS
R. Wilson (chair), A. Coleman, F. Topouzis, R. Thomas

Description and Objective: Based on evidence-based 
data, this course will provide guidance on relative merits of 
medicines, lasers, and surgery in the treatment of glaucoma.  
Particular emphasis will be placed on reviewing the evidence 
from major glaucoma therapy clinical trials and population-
based studies. The choice of therapy may differ in some parts 
of the world due to healthcare infrastructure issues. Special 
considerations  in developing countries will be reviewed. At 
the end of the course, participants will (1) understand the ev-
idence-based literature on glaucoma therapy, (2) be able to 
apply the recommendations from the literature to their own 
practice, (3) know when exceptions to the evidence-based 
recommendations should be considered, and (4) understand 
acceptable alternative approaches to therapy when the rec-
ommended first option is not feasible.

CO-31
See CO-16

CO-32
See CO-20

CO-33
See CO-17

CO-34
See CO-18

CO-35
See CO-19

CO-36
See CO-21

CO-37
See CO-22
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CO-38
See CO-23

CO-39
See CO-24

CO-40 OPTIC-DISC PHOTOGRAPHY
H. Danesh Meyer, J. Jonas (chair),  P. Mitchell, M. Nicolela

Objective and Description: By using simple ophthalmo-
scopic techniques such as disc photography, the attendee 
should learn to differentiate between primary versus second-
ary macrodiscs, and between primary versus glaucomatous 
macrocups; to apply the ISNT-rule for early glaucoma diag-
nosis; to know the importance of presence and location disc 
hemorrhages; to assess peripapillary atrophy and the retinal 
nerve fiber layer; to detect retinal microvascular abnormal-
ities; to know the ethnic difference in the optic discappear-
ance; and to examine the optic disc dynamically by modified 
ophthalmodynamometry.

CO-41 ELECTROPHYSIOLOGY AND GLAUCOMA DIAG-
NOSIS
B. Fortune (chair), V. Porciatti (chair), C. Bowd, S. Graham

Objective: To describe the role of electrophysiological testing 
in glaucoma diagnosis based on a review of evidence from 
both basic and clinical studies. Following a brief introduction, 
and general overview of electrodiagnostic techniques, this 
course will focus on the pattern electroretinogram (PERG) 
and multifocal visual evoked potential (mfVEP).
Description: We will describe the utility of these tests as a 
means for detecting and monitoring functional loss in glauco-
ma. Emphasis will be placed on the diagnostic performance 
of each technique, as well as their strengths, weakness-
es, and relationship to other diagnostic tests, rather than on 
their technical or procedural aspects. The full-field ERG rep-
resents largely the function of photoreceptors and bipolar 
cells, and is only minimally affected in glaucoma. The sen-
sitivity and specificity of glaucoma diagnosis by PERG will 
also be reviewed from an evidence-based perspective, as 
will the correlation between PERG response parameters, 
visual field sensitivity and nerve fiber layer thickness. The 
multifocal visual evoked potential (mfVEP) has now been 
established as an effective objective method of perimetry in 
glaucoma. Moreover, there is evidence from several cross-
sectional and theoretical studies, which suggest that the 
mfVEP should be able to detect progression in early-stage 
glaucoma more effectively than standard automated perim-
etry (SAP). Confirmation of this awaits further evidence from 
ongoing longitudinal studies at several different centers. 
Conclusions: Electrophysiological measures of vision func-
tion, when properly chosen and applied, offer an important 
alternative to standard automated perimetry (SAP) in the di-
agnosis and follow-up of glaucoma. These complementary 
measures are able to document abnormalities in circum-
stances where SAP is insensitive or unreliable, in patients 
whom produce unreliable threshold visual field results, or 
during the very early stages of glaucoma/OHT. 

CO-42 ASSESSMENT OF BLOODFLOW IN GLAUCOMA
S. Orgül (chair), M. Araie (chair), A. Harris, L. Schmetterer

Objective: To increase the audience’s awareness that hy-

poxia, ischemia, and/or reperfusion may have different ef-
fects within the tissue. Furthermore, blood flow depends on 
perfusion pressure, which however, can not be measured 
directly within the eye and common estimates may be er-
roneous, especially in glaucoma. The audience will be con-
fronted with the specific information provided by the various 
techniques, including blood flow related parameters such 
as vascular diameter and blood flow velocity, but also phys-
ical factors with a linear response to blood flow changes and 
newer technology at the horizon.

CO-43 IMAGING TECHNOLOGIES
R. Burk (chair), E. Hoffman, H.T. Wong, G. Tomita

Outline and Description: The objective of this course on 
imaging technologies in glaucoma is to demonstrate possi-
bilities and limitations of early diagnosis and follow-up with 
respect to the clinical context in the three most advanced 
fields in imaging technology. These are optical coherence to-
mography (OCT) laser scanning polarimetry (GDX) and laser 
scanning tomography (HRT), represented each by experts in 
their field. The course instructors will present highlights and 
pitfalls and discuss clinical relevant findings as well as prom-
ising new approaches to implement these diagnostic tools 
into everyday routine.

Friday, July 20, 2007

3.15-4.15 p.m.
CO-44
See CO-16

CO-45
See CO-17

CO-46
See CO-18

CO-47 
See CO-20

CO-48
See CO-21

CO-49
See CO-22

CO-50
See CO-24

CO-51
See CO-23

CO-52 NON-IOP LOWERING GLAUCOMA TREATMENT
J. Flammer (chair), M. Mozaffarieh, X. Sun 

Objective: The main aim of the course is, on one hand, to 
summarize what is going on at the research level, and on the 
other hand to give clinicians guidelines that may already be 
used in clinical practice.
Description: The classical glaucoma treatment focuses on 
IOP reduction. Better knowledge of the pathogenesis has 
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opened up new therapeutical approaches. Whilst most of 
these new avenues of treatment are still in the experimental 
phase, others, are already used by some physicians. Blood 
pressure dips can be avoided by increased intake of salt 
or fludrocortisone. Vascular regulation can be improved 
locally by carbonic anhydrase inhibitors, systemically with 
magnesium or with low doses of calcium channel blockers. 
Experimentally, glaucomatous optic neuropathy (GON) 
can be prevented by inhibition of astrocyte activation, 
either by blockage of epidermal growth factor receptors or 
by counteracting Endothelin. GON can also be prevented 
by nitric oxide-2 synthase inhibition. Inhibition of matrix 
metalloproteinase-9 inhibits apoptosis of retinal ganglion 
cells and tissue remodelling. Upregulation of heat shock 
proteins protects the retinal ganglion cells and the optic nerve 
head. Reduction of oxidative stress especially at the level 
of mitochondria also seems to be protective. This can be 
achieved by gingko, dark chocolate, polyphenolic flavonoids 
occurring in tea, coffee or red wine and anthocyanosides 
found in bilberries. 

CO-53 SECONDARY OPEN ANGLE GLAUCOMA: DIAG-
NOSIS AND TREATMENT
T. Yamamoto (chair), R. George, S. Gandolfi

Description: Management of secondary glaucoma is still a 
challenging issue. We needs different point of view in treat-
ing secondary glaucoma from primary one. This course will 
address management of a couple of common types of sec-
ondary open angle glaucoma in Asian regions such as uveitic 
glaucoma, exfoliation syndrome and steroid-induced glauco-
ma. In addition, diagnostic tips, especially ones on goniosco-
py will be lectured.

CO-54 EXFOLIATION SYNDROME AND EXFOLIATION 
GLAUCOMA
R. Ritch (chair), A. Konstas, U. Schlötzer-Schrehardt

Synopsis and Objective: Exfoliation syndrome is an 
age-related disorder of the extracellular matrix character-
ized by the accumulation of fibrillar material in many tis-
sues. It affects about 60 million people and is the most 
common identifiable cause worldwide, comprising the ma-
jority of open-angle glaucoma in some countries. It leads 
not only to severe, chronic open-angle glaucoma, but also 
to lens subluxation, angle-closure, blood-aqueous barrier 
impairment, and serious complications at the time of cata-
ract extraction. Vascular and systemic abnormalities are 
increasingly reported. The audience will gain an under-
standing of the epidemiology, ocular and systemic features, 
molecular biology, and treatment of this unique disorder.
Outline: Epidemiology and clinical findings, R. Ritch; Mo-
lecular biology and pathology, U. Schlötzer-Schrehardt; Cur-
rent and future approaches to treatment, A.G.P. Konstas.

CO-55 UNDERSTANDING THE GENETIC BASIS OF 
GLAUCOMA: ITS ROLE IN CLINICAL PRACTICE
L. Alward (chair), S. Chakrabarthi, J. Craig, D. Mackey

Description: Designed for the practicing glaucoma specialist, 
this course reviews the molecular genetics of glaucoma with 
an emphasis on the impact of genetics on clinical practice. 
The course will begin with a discussion on how glaucoma 
related genes are discovered and the roll of the glaucoma 

specialist in finding patients and families who might advance 
this research. We will then discuss what is currently known 
about glaucoma genetics. We will discuss how to approach a 
patient who has a family history of glaucoma and will conclude 
by looking at future applications of glaucoma genetics in the 
management of this disease.
Conclusions: 1. Much of glaucoma is heritable; 2. Eleven 
linkage sites have been identified for primary open angle 
glaucoma; 3. Three genes have been identified for POAG 
(myocilin, optineurin, WDR-36); 4. Genes have been identi-
fied for several syndromic forms of glaucoma; 5. Ophthalmol-
ogists should know how to counsel patients and families; 6. 
An understanding of glaucoma genetics will change the way 
that we diagnosis and treatment of glaucoma patients. 

CO-56 EXPERIMENTAL MODELS IN GLAUCOMA
J. Lindsey (chair), R. Harwerth

Description: Investigation of the biological basis of glaucoma 
has been advanced by study of glaucoma models that allow 
experiments not possible in humans. In addition, models 
facilitate testing of potential treatments to establish proof 
of principle for potential treatments prior to human testing. 
This course will compare the strengths and limitations of 
established as well as new model types. Also, it will illustrate 
how they can be used to investigate challenging issues in 
glaucoma such as neuroprotection, oxidative damage, axon-
specific mechanisms, standard automated perimetry and 
optical coherence tomography.

CO-57 GLAUCOMA SURGERY
T. Zeyen (chair), Y. Kuwayama, C. Migdal, P. RojanaPongpun, 
T. Shaarawy, M. Sherwood

Description: In this course the attendants will receive 
an overview of the most frequently performed surgical 
procedures for glaucoma. The indications for each type 
of surgery will be emphasized as well as the key features 
for success. 1. Iridectomy: a. Indications; b. Technique. 2. 
Filtration surgery: a. Safe trabeculectomy technique; b. Non-
perforating filtering surgery; c. Post-operative management. 
3. Surgical management of coexisting cataract and glaucoma. 
4. Surgery for congenital glaucoma. 5. Cyclodestructive 
procedures. 6. Tubes in glaucoma surgery.

4.30-5.30 p.m.
CO-58
See CO-16

CO-59
See CO-20

CO-60
See CO-17

CO-61
See CO-18

CO-62
See CO-21

CO-63
See CO-22
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CO-64
See CO-23  

CO-65
See CO-24

CO-66
Cancelled

CO-67 SECONDARY ANGLE CLOSURE GLAUCOMA: 
DIAGNOSIS AND MANAGEMENT
L. Vijaya (chair), S. Asawaphureekorn

Description: The course is intended to provide an overview 
of mechanisms and pathogenesis of secondary angle clo-
sure glaucoma and principles involved in the management.  
It emphasizes the role of ultrasound biomicroscopy in diag-
nosis and management decisions. It will also cover three 
major clinical situations that can lead into secondary angle 
closure glaucoma, namely: (1) Phacomorphic Glaucoma; (2) 
Lens disorders resulting in secondary angle closure; and (3) 
Uveitic secondary angle closure. Case presentations will be 
used to illustrate the main concepts.

CO-68 GLAUCOMA CARE IN EYES WITH CONCURRENT 
CORNEAL DISEASE
J. Tsai (chair), S. Seah, C. Tham

Outline: I. Anterior Segment Dysgenesis – A. Axenfeld-
Rieger Syndrome/Anomaly; B. Peters anomaly; C. Anirid-
ia. II. Iridocorneal Endothelial (ICE) Syndrome – A. Chandler 
Syndrome; B. Progressive Iris Atrophy; C. Cogan-Reese 
Syndrome. III. Fuchs’ Endothelial Dystrophy. IV. Bullous 
Keratopathy – A. Aphakic; B. Pseudophakic. V. Questions 
and Answers.

CO-69 NORMAL PRESSURE GLAUCOMA
Y. Kitazawa (chair), J. Flammer (chair), T. Krupin, K.H. Park, 
R. Ritch, M. Wax, T. Yamamoto 

Description: Normal-tension glaucoma ( NTG ) is a rela-
tively common type of glaucoma and yet our understand-
ing of its pathogenesis and treatment is considerably 
limited.  Although the IOP seems to be a key risk factor 
and IOP reduction seems to be beneficial, evidences indi-
cate the non-IOP related factors can play a role in the de-
velopment of the disease. In fact, non-IOP-related therapy 
is still desired. In this course an outstanding internation-
al panel of speakers discusses the practical issues of this 
disease to help us understand better its management.
Outline: Disc hemorrhage &risk factors other than IOP, K.H. 
Park; IOP as a risk factor, T. Krupin; Cause(s) of glaucoma-
tous optic neuropathy, M. Wax; Neuroprotective therapy, R. 
Ritch; Ocular hypotensive therapy, T. Yamamoto.

CO-70 CONGENITAL AND INFANTILE GLAUCOMA – 
DIAGNOSIS AND MANAGEMENT PEARLS 
P.T. Khaw (chair), A. Mandal (chair), J. Brandt, H.-Ch. Lin, 
E. Maul, M. Papadopoulos

Description: The congenital and infantile glaucomas pose 
some of the greatest challenges to the ophthalmologist. 
There are variations in the management of these patients 
in different parts of the world. In this course experienced ex-
perts from different parts of the world will present key as-

pects of their personal patient mix and presentation and 
deliver valuable pearls of general and surgical management 
from their extensive experience.  Objective: To learn about 
different practice patterns and pearls of paediatric glaucoma 
management from a highly experienced group of clinicians 
from around the world.
Outline: Introduction; Indian perspective, A. Mandal; USA 
perspective, J. Brandt; East Asian perspective, Ching Lin 
Ho; South American perspective, E. Maul; UK/European per-
spective including, the UK BIG EYE study, M. Papadopou-
los; Questions.

CO-71 PERIMETRY
F. Goni (chair), A. Viswanathan

Description: The visual field is the region of space from 
which photons in the visible spectrum can enter the eye or 
eyes leading to the perception of light. Sophisticated test-
ing procedures, such as automated perimetry, have been 
developed to quantify the hill of vision. POAG is associat-
ed with well-recognised patterns of visual field loss, which 
aid diagnosis and management. However, the results of au-
tomated visual field testing are also subject to non-patho-
logical artifact: this needs to be considered when evaluating 
these results. Five key questions in visual field interpretation 
in glaucoma are: 1. How reliable a record of optic nerve func-
tion is the visual field? 2. Is there visual field impairment? 
3. What is the extent of damage? 4. What is the location of 
the damage? 5. Is there progressive deterioration? A useful 
mnemonic for these five features is FIELD: Fidelity, Impair-
ment, Extent, Location, Deterioration.

Saturday, July 21, 2007

2.00-3.00 p.m.
CO-72 VIDEO COURSE: COMBINED PHACOTRABECU-
LECTOMY: BASIC TECHNIQUES
E. Maul (co-chair), J. Tsai (co-chair), A. Brooks, R. Perez 
Grossman

Objective: To provide the attendee with instruction on basic 
techniques in phacotrabeculectomy, including site approach 
for combineds, conjunctival and scleral management, cata-
ract techniques and IOL selection in combined surgery.  Vid-
eo presentations will be used to present these techniques by 
international faculty.
Outline: One site versus two site technique; Conjucntival 
management in combined surgery; Scleral flap management 
in combined surgery; IOP selection in combined surgery.

CO-73 VIDEO COURSE: COMBINED PHACOTRABECU-
LECTOMY: ADVANCED TECHNIQUES/SPECIAL SCENA-
RIOS
I. Ahmed (chair),  S. Vold, N. Wang, F. El-Sayyad

Objective: To provide the attendee with instruction on ad-
vanced techniques in phacotrabeculectomy, including han-
dling positive pressure, small pupil management, zonular 
weakness and IOL placement in event of capsular rupture.  
Video presentations will be used to present these techniques 
by international faculty.
Outline: Handling positive pressure; Small pupil manage-
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ment; Dealing with zonular weakness; IOL placement in 
event of capsular rupture

CO-74 TRABECULECTOMY: BASIC TECHNIQUES
A. Sit (co-chair), Y. Kuwayama (co-chair), S. Best, L. Wang

Objective: To provide the attendee with instruction on basic 
techniques in trabeculectomy, including conjunctival open-
ing and closing, sclerostomy, scleral flap closure and antime-
tabolite usage. Video presentations will be used to present 
these techniques by international faculty.
Outline: Conjunctival open/closure: fornix based versus 
limbal based ; Sclerostomy: punch versus knife/scissors; 
Scleral closure suturing techniques; Antimetabolites usage/
application.

CO-75 TRABECULECTOMY: ADVANCED TECHNIQUES/
SPECIAL SCENARIOS
P. RojanaPongpun (chair), K. Singh (co-chair), S. Seah, 
J. Mura

Objective: To provide the attendee with instruction on ad-
vanced techniques in trabeculectomy, including manage-
ment of difficult conjunctiva, scleral flap dissections, and 
bleb revision for overfiltration or failing filter. Video presen-
tations will be used to present these techniques by interna-
tional faculty.
Outline: Managing buttonhole in conjunctiva; Handling 
scarred tissue; Scleral flap problems; Bleb revision tech-
niques for overfiltration; Bleb revision techniques for failing 
filter.

CO-76 MANAGING CATARACT AND GLAUCOMA
D. Lam (chair), C. Traverso, R. Fechtner, M. Sherwood

Objective: To assist attendees to develop good surgical 
strategies and choose the right techniques for patients with 
concomitant cataract and glaucoma.
Description: This course presents the surgical strategies 
and options when managing patients with coexisting  cataract 
and glaucoma. Surgical techniques to meet specific chal-
lenges in glaucoma patients with cataract will also be pre-
sented. 
Outline: Introduction; Combined versus sequential surgery; 
One-site versus two-site phacotrabeculectomy; Surgical tips 
of phaco in small pupil and shallow AC cases; Video presen-
tation of my preferred technique of combined phacotrabecu-
lectomy; Cases illustration and discussion; Questionas and 
answers.
 
CO-77 SAFE AND EFFECTIVE GLAUCOMA DRAINAGE 
DEVICE IMPLANTATION
I. Goldberg (chair), P. Kuan, C. Tham, M. Agulto, P. Rojana-
Pongpun, F. Kheong, P. Healey, H. Lin

Synopisis: This course will cover all aspects of glaucoma 
drainage devices (GDD), including indications, methods for 
implanting each device, device differences, complications 
and its management, alternatives and outcomes of implant-
ing such devices. It is designed to have maximum audience 
participation and interaction and lively panel discussions 
from all panelists.
Objective: At the end of the course the participant will be 
able to have full knowledge of the various tubes available, 
which ones that are more widely used, its implantation tech-

niques, what are the possible complications and how to man-
age them, various alternatives to tubes and what are the 
short term and long term outcomes for each device. 

CO-78 SIZE MATTERS: INTRAOCULAR SURGERY IN 
HIGHLY MIOPIC OR NANOPHTHALMIC EYES
D. Grigera (chair), T.-S. Hoh, H. Tanihara

Synopsis: There are three topics: 1. Potential hazards in 
odd-sized eyes. It will deal with the potential problems and 
with the recognition of the risk factors; 2. Coping with the 
oversized. Answers on how to prevent and to manage com-
plications in highly myopic eyes such as overfiltration, hy-
potonous maculopathy, suprachoroidal hemorrhage; 3. 
Coping with the undersized. How to prevent and to manage 
complications in nanophthalmic eyes such as ciliochoroidal 
effusion, malignant glaucoma and others. 
Description: The presentation will be focused on the fol-
lowing five issues. 1. Enlargement of the globe may be 
caused by glaucoma. Enlarged corneal diameter is a sign 
for the diagnosis of primary congenital glaucoma; 2. Myo-
pia is a clinical background related to the onset and progres-
sion of glaucoma; 3. Myopia is regarded as a risk factor for 
hypotony maculopathy; 4. Biometric findings are important 
for understanding the mechanismss of primary angle closure 
(glaucoma). 5. Nanophthalmos is a crucil risk factor for visu-
al-threatening complications after surgery in glaucomatous 
eyes. Understanding the significance of the size-related mat-
ters is very important for safe management of the glauco-
ma.
Objective: To deliver information to the attendees that can 
be readily incorporated into clinical practice. Pearls gleaned 
from clinical experience will be shared.

CO-79 FIBROSIS INHIBITION IN FILTRATION SURGERY
J. Crowston (chair), P. Palmberg, C. Baudouin, P. Roux, 
T. Wong

Objective: To illustrate the use of Beta-radiation as an inhib-
itor of fibrosis in filtration surgery.
Description: The history of radio therapy and effects of ra-
diation on tissue will be briefly discussed; the technique of 
use will be demonstrated; precautions and safety measures 
will be mentioned; clinical effect on blebs will be shown; side 
effects and complications will be discussed; results will be 
shown. Postoperative scar formation is the major cause of in-
adequate IOP lowering and surgical failure after trabeculec-
tomy. T. Wong and C. Baudouin will provide insight into the 
post operative healing response and the risk factors that pre-
dispose to scarring. Anti-scarring treatments have had a sig-
nificant impact in improving surgical outcomes. P. Roux and 
J. Crowston will describe the characteristics of  different an-
tifibrosis treatments. Finally P. Palmberg will provide clinical 
pearls on how we can get the most out of anti-scarring ther-
apies in clinical practice.

CO-80 THE USE OF RELEASABLE SUTURES IN GLAU-
COMA SURGERY
R.P. Wilson (chair), Tony Wells

Objective: To teach three different methods for using releas-
able sutures in glaucoma surgery.
Outline: 1) Short history of releasable evolving to adjustable 
suture techniques; 2) Releasable/adjustable sutures versus 
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laser suturelysis; 3) Comparison of techniques – pros and 
cons with technique demonstration: A. Cohen/Osher tech-
nique. B. Wilson technique, a.  Releasable; b. Adjustable; c. 
Khaw technique for adjustable suture. 

CO-81 DECISION MAKING AFTER TRABECULECTOMY 
HAS FAILED
R. Carassa (chair), J. Brandt, K. Ishida

Objective: When trabeculectomy fails completely, surgeons 
must choose among revision of previous surgery, second tra-
beculectomy, drainage implant or cyclodiode. A revision of 
a failed trabeculectomy is at great risk of failure and com-
plications and thus is seldom performed. A second trab-
eculectomy with adjuctive use of MMC can be considered 
when a new surgical site is available, while an implant is re-
quired when the risk of further failure for trabeculectomy is 
high. Cyclodiode is indicated when the visual function is very 
compromised. The aim of the course is to present updated 
information on the different surgical techniques and to pro-
vide the participants guidelines on the clinical management 
of patients after trabeculectomy has failed.   
Ouline: Introduction, R. Carassa; Second trabeculectomy 
with MMC, cyclodiode, K. Ishida; 
Tube vs Trabeculectomy, J.D. Brandt; Discussion.

CO-82
Cancelled

CO-83 PEDIATRIC GLAUCOMA SURGERY
A.K. Mandal (chair), F. Grehn, E. Maul

Objective: At the conclusion of the course attendees will be 
conversant with the various surgical techniques and the re-
sults in various types of pediatric glaucomas.

Description: Congenital glaucoma is a surgical disease and 
surgery must be performed at an early age as possible. The 
surgical options include giniotomy, trabeculotomy, trabecu-
lectomy or primary combined trabeculotomy and trabeculec-
tomy. Antifibrotic therapy and glaucoma drainage implants 
may be considered in refractory cases. Cycloablative proce-
dures may be deserved as the last option. In these course 
experts from different part of the world will present the tech-
niques and results of different options available. 
Outline: Introduction; Goniotomy, S. Ahmed; Trabeculotomy, 
C.L. Ho; Combined Trabecolotomy – Trabeculectomy, A.K. 
Mandal; Trabeculectomy with Antifibrotic  Therapy, M. Papa-
dopoulos; Trabeculectomy Augmented by Deep Sclerecto-
my, MMC and Iridenclesis, Y. Tao; Tube surgery and other 
devices, J. Brandt; Cycloablative procedures, E. Maul; Sum-
ming up.

CO-84 CYCLOPHOTOCOAGULATION - WHY, WHEN AND 
HOW?
P. Bloom (chair), S. Lin, B. Shields, R. Susanna 

Description: This course will teach contemporary methods 
of cyclophotocoagulation. The aim is to provide attendees 
with the theoretical information and practical skills neces-
sary to begin to perform these treatments. Why? The ra-
tionale for cyclophotocoagulation will be discussed in the 
context of other modern medical, laser and surgical treat-
ments for glaucoma. Older methods of cycloablation will be 
mentioned. When? The place of cyclophotocoagulation, both 
trans-scleral and endoscopic, will be discussed with refer-
ence to a modern treatment paradigm.  Specifically the rele-
vant timing of these treatments will be discussed in relation 
to other surgical treatments including trabeculectomy and 
glaucoma drainage device surgery. How? The surgical tech-
niques will be illustrated by means of graphics, photographic 
illustrations and videos.

The only way to get the same opinion from a group of three specialists is if 
two are on vacation.

Harald Bennett, M.D.
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POSTER ABSTRACTS

1. GENERAL ASPECTS

1.1. General aspects: Epidemiology

P001 GLAUCOMA LASER AND SURGICAL PROCEDURE 
RATES IN CANADA: A LONG-TERM PROFILE
J. Campbell1, Y.M. Buys2, G.E. Trope2, R. Rachmiel2
1Queen's University, KINGSTON, Canada, 2University of 
Toronto, TORONTO, Canada

Objectives: New laser and surgical techniques have rev-
olutionized glaucoma therapy. A precise understanding of 
how these developments are affecting overall glaucoma 
management is fundamental to health services planning. 
Therefore, the objective of this study was to generate ca-
nadian national and provincial data regarding glaucoma la-
ser and surgical procedure rates from 1992 to 2005. 
Design: National health care database study. 
Participants: Complete data covering the entire popula-
tions of each province and territory of Canada were ac-
cessed. 
Methods: Canadian provincial and territorial health insur-
ance databases, which cover virtually all surgical proce-
dures provided domestically to Canadians, were accessed 
to ascertain yearly total procedure numbers. To estimate 
the number of individuals with glaucoma, an age-strati-
fied glaucoma prevalence model was applied to popula-
tion estimates. 
Main outcome measures: Yearly number of procedures 
per thousand individuals with glaucoma. 
Results: Laser trabeculoplasty rates dramatically increased 
from 2002-2005 with the national Canadian rate more than 
doubling. However, this increase varied widely across re-
gions, ranging from 0 to 530%. Trabeculectomy surgery 
rates slowly increased from 1992 to 1996, then declined by 
29% nationally between 1996 and 2005. Glaucoma drain-
age device (GDD) implantation increased 12-fold nationally 
from 1992 to 2005. By 2005 GDD implantation account-
ed for 10% of glaucoma surgeries; however, this proce-
dure remained confined to relatively few regions with only 
6 of Canada’s 13 provinces and territories providing this 
surgical service. 
Conclusions: In Canada, laser trabeculoplasty rates have 
risen significantly over recent years, coinciding with the in-
troduction of selective laser trabeculoplasty. Trabeculecto-
my rates have recently declined, while GDD implantation 
is playing an increasing role in glaucoma management in 
Canada. 
References: 
1. Albright CD, Schuman SG, Netland PA. Usage and cost 
of laser trabeculoplasty in the United States. Ophthalmic 
Surg Lasers 2002; 33: 334-336. 2. Paikal D, Yu F, Cole-
man AL. Trends in glaucoma surgery incidence and reim-
bursement for physician services in the medicare population 
from 1995 to 1998. Ophthalmology 2002; 109: 1372-1376. 
3. Walland MJ. Glaucoma treatment in Australia: chang-

ing patterns of therapy 1994-2003. Clin Exper Ophthalmol 
2004; 32: 590-596. 4. Rachmiel R, Trope GE, Chipman 
ML, Gouws P, Buys YM. Laser trabeculoplasty trends with 
the introduction of new medical treatments and selective 
laser trabeculoplasty. J Glaucoma 2006; 15: 306-309. 5. 
Joshi AB, Parrish RK 2nd, Feuer WF. 2002 Survey of the 
American Glaucoma Society. Practice preferences for glau-
coma surgery and antifibrotic use. J Glaucoma 2005; 14: 
172-174. 

P002 PREVALENCE AND TYPES OF GLAUCOMA 
AMONG ADULTS AGED 50 YEARS OR ABOVE IN THE 
SHUNYI DISTRICT OF BEIJING
J.L. Zhao, H. Liu, F.R. Li Fengrong
Peking Union Medical College Hospital, BEIJING, China

Purpose: To estimate the prevalence of glaucoma among 
older adults aged ≥50 years in the Shunyi district of Bei-
jing, China. 
Design: Population-based cross-sectional survey. 
Participants: A random sample of residents 50 years or 
older from the Shunyi district of Beijing, China. 
Methods: Each subject underwent a screening program 
comprising an interview and an ophthalmic examination, 
including visual acuity, the intraocular pressure (IOP) with 
Perkins tonometry, anterior segment examination with 
slit-lamp, peripheral anterior chamber depth by the Van 
Herick method, and fundus examination. Glaucoma was 
diagnosed on the basis of IOP, depth of the peripheral an-
terior chamber, gonioscopic characteristics, optic disc ap-
pearance and ultrasound biomicroscopic (UBM) dark room 
provocative test. 
Main outcome measures: Prevalences of primary angle-
closure glaucoma, primary open angle glaucoma, second-
ary glaucoma, and all cases of glaucoma. 
Results: Of 5910 eligible persons, 5308 (89.8%) participated 
and finished the examination in the study. Estimated prev-
alences of glaucoma in those over 50 years were 3.33% 
(95% confidence interval [CI], 2.85%~3.82%), the preva-
lence of primary angle-closure glaucoma, primary open an-
gle glaucoma and secondary glaucoma was 1.66% (95% CI, 
1.31%~2.00%), 1.48%(95% CI, 1.16%~1.81%), and 0.19% 
(95% CI, 0.07%~0.31%) respectively. 
Conclusions: Glaucoma was the main cause of blindness 
in the elderly population. The prevalence of primary open 
angle glaucoma had been increasing since 1996. The prev-
alence of primary open angle glaucoma is similar to that 
of primary angle-closure glaucoma. 
References: 
1. Quigley HA, Broman AT. The number of people with 
glaucoma worldwide in 2010 and 2020. Br J Ophthalmol 
2006; 90: 262-267. 2. Foster PJ, Buhrmann R, Quigley 
HA, et al. The definition and classification of glaucoma in 
prevalence surveys. Br J Ophthalmol 2002; 86: 238-242. 
3. Raychaudhuri A, LAHIri SK, Bandyopadhyay M, et al. 
A population-based survey of the prevalence and types of 
glaucoma in rural West Bengal: the West Bengal Glauco-
ma Study. Br J Ophthalmol 2005; 89: 1559-1564. 4. Shah 
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NN, Bowd C, Felipe A, et al. Combining structural and 
functional testing for detection of glaucoma. Ophthalmolo-
gy 2006; 113: 1593-1602. 5. Foster PJ, Johnson GJ. Glau-
coma in China: how big is the problem? Br J Ophthalmol 
2001; 85: 1277-1282. 

P003 INTRAOCULAR PRESSURE IN EGYPTIANS ABOVE 
THE AGE OF FORTY
F. El-Shiaty
Cairo University, CAIRO, Egypt

Objective: Evaluation of IOP distribution in Egyptians above 
the age of forty. 
Design: Cross-sectional study. 
Participants: Individuals above the age of forty who en-
tered the ophthalmic clinics of ten of the members of the 
Egyptian Society for the Glaucomas (ESG) for any com-
plaint not related to glaucoma or elevated IOP. 
Methods: IOP was measured in both eyes using the stan-
dard Goldmann applanation tonometer. 
Main outcome measures: 1,841 eyes belonging to 932 
individuals. The IOP ranged from 8 to 59 mmHg with a 
mean of 16.2 ± 4.6 mmHg. 
Results: Data were corrected by excluding IOP 2 SDs 
away from the mean. After correction, 1796 eyes belonging 
to 915 individuals were included of which 465 were males 
and 437 females, while the gender was not specified in 13 
individuals. The mean IOP was 15.7 ± 3.3 mmHg. Table 
1 shows the results of the data. Figure 1 shows the IOP 
distribution curve which is slightly skewed to the right as 
found in other studies. 
Considering the upper limit of normal IOP as the mean + 
2 SD 1, ocular hypertension should be considered in 55 
eyes (3%) where IOP is > 22 mmHg. This coincides with 
IOP > 97.5th percentile (table 2). 
The mean IOP in males (15.3 ± 3.3 mmHg) was signif-
icantly (P = 0.0003) lower than IOP in females (15.9 ± 
3.3 mmHg) (figure 2). There was only a significant differ-
ence between the mean IOP in the age group from 61 to 
70 years and both the mean IOP in all individuals above 
the age of forty and the mean IOP in age group from 51 
to 60 years (Table 3). 
Conclusions: The mean IOP in Egyptians above the age 
of forty is 15.7 mmHg and ocular hypertension and glau-
coma suspect should be considered when IOP is > 22 
mmHg which satisfies both definitions of 2SD above the 
mean1 and > 97.5th percentile(3). Glaucoma should be 
considered when IOP is more than 26 mmHg which coin-
cides with the 99.5th percentile. The mean IOP was 15.4 
mmHg in males and 15.9 mmHg in females and increased 
to 16.1 mmHg in the 61-70 years age group. This sex and 
age difference is not consistent with other studies in dif-
ferent populations. 
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P004 THE PREVALENCE OF GLAUCOMA IN A MALAY 
POPULATION IN ASIA: THE SINGAPORE MALAY EYE 
STUDY (SIMES)
S. Shen1, T.Y. Wong1, P. Foster2, J.L. Loo1, S.C. Loon1, 
N. Ishak1, T. Aung1

1Singapore Eye Research Institute, SINGAPORE, Singapore, 
2Institute of Ophthalmology, LONDON, United Kingdom

Purpose: To describe the prevalence and type of glauco-
ma in an urban Malay population. 
Design and Participants: A population-based, cross-sec-
tional study of Malays aged 40-80 years residing in Singa-
pore. An age-stratified random sampling procedure selected 
5,600 Malay names residing in south-western Singapore 
from the national database. Selected individuals were con-
tacted by telephone and home visits to determine study 
eligibility. Eligible individuals were invited to a centralized 
clinic for a standardized interview, ophthalmic imaging and 
clinical assessment. Clinical assessment included present-
ing and best-corrected visual acuity, refraction, slit-lamp 
bio-microscopy, assessment of intraocular pressure (IOP) 
by Goldmann applanation tonometry and optic disc exam-
ination. Participants who were categorized as 'glaucoma 
suspect' received visual field examination (24-2 SITA static, 
threshold-related) and gonioscopy in addition to the stan-
dardized clinical assessment. Glaucoma was defined ac-
cording to the international society for geographical and 
epidemiological ophthalmology classification. 
Main outcome measures: The prevalence of various types 
of glaucoma in an urban Malay population. 
Results: Of the 5,600 names selected, 4,168 (74.4%) were 
eligible for the study and a total of 3,280 had attended 
the centralized clinic (78.7% response rate). Of these, 363 
(11.07%) were categorized as 'glaucoma suspect'. There 
were 157 people diagnosed to have glaucoma, resulting 
in a crude prevalence of 4.79% and the age-standardized 
prevalence of 3.6% (95% confidence intervals [CI] 3.5 to 
3.6). Of all the glaucoma cases, 142 (3.26%; 95% CI, 3.17 
to 3.36) were primary open angle glaucoma; (POAG), 12 
(0.18%; 95% CI, 0.16 to 0.20) were primary angle clo-
sure glaucoma (PACG), 2 (0.05%; 95% CI 0.03 to 0.06) 
were secondary glaucoma and 1 (0.06%; 95% CI 0.05 to 
0.08) was congenital glaucoma. There were altogether 198 
(6.04%) glaucoma suspects. 
Conclusions: This study shows that the prevalence of glau-
coma among Malays in Singapore aged 40-80 years old is 
4.79% and the age-standardized prevalence is 3.6%. 
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P005 EPIDEMIOLOGICAL PROFILE OF PRIMARY ANGLE 
CLOSURE IN A TERTIARY CARE CENTRE IN NORTH 
INDIA 
P. Ichhpujani, S. Pandav, S. Kaushik, K. Viswanathan, 
A. Gupta
PGIMER, CHANDIGARH, India

Objective: To study the demographic and clinical profile 
of the subtypes of primary angle closure patients present-
ing at a tertiary care centre in North India.
Design: A retrospective case series.
Participants: All patients diagnosed as primary angle clo-
sure presenting to glaucoma services of our institute dur-
ing January 2000 to June 2006. 
Methods: Clinic records were reviewed and patients were 
classified into primary angle closure suspects (PACS), prima-
ry angle closure (PAC), and primary angle closure glauco-
ma (PACG) according to Foster’s classification. Occludable 
angles were defined as non-visibility of the posterior pig-
mented trabecular meshwork in > 3 angle quadrants. 
Main outcome measures: Age, sex, symptomatology, best 
corrected visual acuity, intraocular pressure, gonioscopy,optic 
disc assessment and visual field defects.
Results: Two hundred fifty-three patients (495 eyes) (males: 
112, females: 141) met the inclusion criteria. Mean age (in 
years) at presentation was 54.70 (males: 56.49 years; fe-
males: 52.92 years). Urban patients (63.6%) were predom-
inant. PACS was seen in 73 eyes (14.71%), PAC in 287 
eyes (57.86%) and PACG in 135 eyes (27.27%). Diminution 
of vision (60.86%) and a nonspecific headache (51.38%) 
were common presenting complaints. Coloured haloes 
were reported by only 45 (17.7%) patients. Eighteen pa-
tients (7.11%) presented with an acute attack. Four hun-
dred thirty-five eyes [87.87%] had a best corrected visual 
acuity of better than 20/200. Mean intraocular pressure at 
presentation was 17.93 mmHg in eyes that had received 
prior medical therapy and 17.52 mmHg in remaining eyes. 
Ninety-one patients (35.96%) had received medical therapy 
prior to referral. Surgical iridectomy or laser iridotomy was 
noted in 8 eyes (1.61%) and 34 eyes (6.86%) respective-
ly, prior to referral. Eighty-three eyes (16.76%) had closed 
angles in all quadrants, and 269 eyes (54.34%) had oc-
cludable angles. Eighty-four eyes (62.6%) amongst primary 
angle closure glaucoma, presented with advanced glauco-
matous damage. Advanced glaucomatous optic neuropathy 
(cup-disc ratio >0.8) was seen in 71 eyes (14.34%).Visu-
al fields were done for patients with best corrected visual 
acuity of 20/200 or above, 33 eyes (6.66%) showed ad-
vanced field defects (md >12db). 
Conclusion: Primary angle closure is a common entity in 
North India and shows a female preponderance. More than 
half of PACG presented with advanced disease. Majority 
are chronic ACG, which is largely undetected. 
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P006 POPULATION PREVALENCE OF TILTED OPTIC 
DISCS IN AN ADULT CHINESE POPULATION IN SIN-
GAPORE: THE TANJONG PAGAR SURVEY
C.S. How1, G. Tan1, S. Seah1, P. Foster2, T. Aung1

1Singapore National Eye Centre, SINGAPORE, Singapore, 
2Institute of Ophthalmology, LONDON, United Kingdom

Objective: Singapore has one of the highest myopia prev-
alence worldwide. There are many optic disc changes as-
sociated with myopia, such as tilted optic discs. We aimed 
to determine the prevalence of tilted optic discs and its re-
lationship with myopic refractive error and axial length in 
adult Chinese individuals in Singapore. 
Design: This study was a population-based, cross-sec-
tional survey. 
Participants: We studied 488 Chinese adults aged 40 to 
81 years residing in Tanjong Pagar district, Singapore. 
Methods: Axial ocular dimensions were measured using 
an a-scan ultrasound device. Noncycloplegic refraction was 
measured with an autorefractor and further refined subjec-
tively. Colour optic disc stereophotographs were taken with 
a mydriatic fundus camera. From the disc photographs, 
maximum, minimum, vertical and horizontal disc diame-
ters were measured. The angle of tilt was also measured 
and defined as the angle between the maximum disc di-
ameter and the horizontal disc diameter. All measurements 
were made with the bersoft image measurement software. 
(version 5.0, Buenos Aires, Argentina) 
Main outcome measures: Disc ovality was assessed us-
ing the ratio of minimum to maximum disk diameter (index 
of tilt) a tilted optic disc was defined as a disc with an in-
dex of tilt less than 0.75 as in previous studies.
Results: Four hundred eighty-eight subjects had their op-
tic disc parameters measured, and their mean age was 
58.8 +/-11.1 years. The prevalence of tilted optic discs 
was 2.9%. The mean tilt ratio was 0.881 +/- 0.064. The 
mean spherical equivalent was0.39 +/-2.77 dioptres and the 
mean axial length was 23.14 +/- 1.32 mm. Greater index 
of tilt correlated with greater myopia (p<0.01) and greater 
axial length (p<0.01). Tilted discs were present in 20.8% 
of eyes with myopia compared with 5.9% of eyes with no 
myopia (p<0.01). Age did not have any significant associ-
ation with tilt ratio or the prevalence of tilted disc. 
Conclusion: Tilted optic disc was a fairly common finding 
in the adult Chinese population. Optic disc tilt was strong-
ly associated with myopia and axial length. 
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P007 GLAUCOMA IN FIRST DEGREE RELATIVES
S. Shoham, R. Parness, H. Katz, R. Rachmiel, A. Pol-
lack, M. Zalish
Kaplan Medical Center, REHOVOT, Israel

Purpose: Primary open angle glaucoma (POAG) is known 
to demonstrate a hereditary pattern. The pattern and se-
verity of POAG among first degree relatives were evalu-
ated and compared. 
Design: A cohort study of patients with POAG, followed 
up in our service, and their first degree relatives, was con-
ducted. 
Participants: Seventeen pairs of first degree relatives (16 
parent/child and 1 pair identical twins) with OAG were re-
viewed. 
Methods: The pattern of glaucoma within each pair of 
family members was compared, with regard to the type of 
glaucoma (ocular hypertension (OHT), OAG or normal ten-
sion glaucoma (NTG), age at diagnosis, and the amount 
of glaucomatous damage evaluated by optic disc excava-
tion and glaucomatous visual field defects (GVFD). Visual 
field damage severity was quantified: 0 (normal vf), 1-mild 
(superior/inferior actuate / nasal step), 2 (2 GVFD) and 3 
severe (more than 2 GVFD). This study was approved by 
the institutional review board (IRB). 
Main outcome measures: Age at diagnosis, mean cup 
disc ratio and GVFD and OAG type. 
Results: Mean age at diagnosis in the parent group was 
73.3 (range 66-80) and 47.3 (range 32-60) in the child group 
(p<0.01). Mean cup-disc ratio was 0.78 in the parent group 
and 0.55 in the child group (p<0.01). Calculated VF dam-
age severity was is 1.43 in the parent group and 0.96 in 
the child group. Amongst the parents 13 had OAG and 3 
NTG, and among the children 2 OHT, 11 OAG and 3 NTG. 
As for the twins, one has OAG and the other NTG. 
Conclusions: First-degree relatives may have high-pres-
sure OAG, NTG or OHT among the members of the same 
family. They should be screened for glaucoma at a rela-
tively young age, since POAG in the second generation 
might commence earlier and may result in more significant 
damage at the time of diagnosis.   
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P008 GLAUCOMA PREVALENCE IN THE AFROCOLOM-
BIAN POPULATION OF QUIBD, COLOMBIA
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2INCI, BOGOTA, Colombia

Purpose: To estimate glaucoma prevalence in a native af-
rocolombian population. 
Design: Population-based, cross sectional study. 
Participants: Nine hundred seventy-seven Afro-Colombian 
individuals from the town of Quibd', Colombia. 
Methods: The study was divided in two phases. In the first 
phase 977 individuals were screened for glaucoma. Anal-
ysis of the first phase resulted in 320 glaucoma suspects 
(IOP above 21 mmHg, and/or optic disc with suspicious 
cupping) who were included in the second phase. This 
phase was developed by two glaucoma specialists and two 
ophthalmology residents who traveled and transported all 
equipment to Quibd' in the Pacific Colombian region. Eval-
uation included slit lamp exam, IOP measurement, goni-
oscopy, optic disc evaluation, and ultrasound pachymetry. 
Frequency doubling perimetry was performed in glaucoma 
suspects. Results were analyzed with SPSS. 
Main outcome measures: Prevalence of glaucoma, IOP, 
pachymetry, optic disc damage. 
Results: Prevalence of glaucoma was estimated in 5.3%. Of 
the 320 individuals evaluated in the second phase, 66.6% 
were females, and mean age of 55 years. Glaucoma was 
confirmed in 16.3%, 21.6% were considered glaucoma sus-
pects and 62.1% were non glaucomatous. Glaucoma sus-
pects were classified as ocular hypertensives 2.8%, and 
suspicious cupping 18.8%. The confirmed glaucoma group 
had mean IOP of 25.3 mmHg (sd ± 10), mean pachyme-
try ± 505 μ (sd 34.5), and mean optic disc cupping of 0.7 
(sd ± 0.2). The ocular hypertensives had mean IOP of 
27.2 (sd ±4.2), mean pachymetry 523.7μ (sd ± 33.6) and 
mean optic disc cupping of 0.3 (sd ±0.1). The suspicious 
cupping group had mean IOP of 15.1 mmHg (sd ± 15.5), 
mean pachymetry 500.6μ (sd ± 38.6) and mean optic disc 
cupping of 0.6 (sd ± 0.1). Glaucoma patients were older 
than suspects and non glaucomatous. There was an in-
verse relation between age and pachymetry in the glau-
coma and non-glaucoma groups (p<0.000). 
Conclusions: Glaucoma has 5.3% prevalence in the Afro-
Colombian population. Blindness from glaucoma was found 
in 6.7%, and 13.1% reported positive family history of glau-
coma. The lack of health coverage in an underdeveloped 
community makes it a major public health concern in the 
country. 
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P009 SIZE OF THE NEURORETINAL RIM AND OPTIC 
CUP AND THEIR CORRELATIONS WITH OCULAR AND 
GENERAL PARAMETERS IN ADULT CHINESE. THE BEI-
JING EYE STUDY
M. Li1, L. Xu1, Y. Wang1, H. Yang1, L. Zhang1, J.B. Jo-
nas2

1Beijing Institute of Ophthalmology, BEIJING, P.R. of Chi-
na, 2Department of Ophthalmology, Medical Fac, HEIDEL-
BERG, Germany

Objective: Since the neuroretinal rim is the major param-
eter in the quantitative analysis of the optic nerve head, it 
was the purpose of the present study to measure its size 
and correlations in adult Chinese in a population-based 
setting. 
Design: A population-based, cross-sectional cohort 
study. 
Participants: The Beijing Eye Study included 4439 sub-
jects out of 5324 subjects invited to participate (response 
rate 83.4%) with an age of 40+ years. 
Methods: The present study included a random sample of 
781 subjects with normal intraocular pressure (IOP), normal 
visual field and a normal optic nerve head; and 84 sub-
jects with an IOP > 21 mmHg. Color optic disc photographs 
(30°) were morphometrically examined. The optic disc pho-
tographs were digitized and the optic disc structures were 
measured by outlining their borders. We measured the op-
tic disc, optic cup on the computer screen. 
Main outcome measures: Neuroretinal rim area and op-
tic disc area. 
Results: In the normal group, neuroretinal rim measured 
1.70 ± 0.30 mm2 (median: 1.67 mm2; range: 0.91 to 3.20 
mm2). It was significantly correlated with optic disc area 
(rim area = 0.43 * disc area + 0.67; r=0.68, p<0.001). It 
was not significantly associated with age, gender, and the 
known diagnosis of diabetes mellitus, arterial hypertension, 
arterial hypotension, hyperlipidemia, coronary heart disease, 
and cerebral hemorrhage. Taking the whole study group, 
neuroretinal rim significantly decreased with increase of in-
traocular pressure (r=-0.34, p>0.001). 
Conclusions: In adult Chinese, the neuroretinal rim area 
measures on optic disc photographs 1.70 ± 0.30 mm2. It 
is statistically independent of age and decreases with in-
crease of intraocular pressure. 
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Purpose: To describe the distribution and determinants 
of optic cup to disc ratio (CDR) in Malay adults in Sin-
gapore. 
Design: population-based cross-sectional study. 
Participants: 3,280 Malay adults aged 40'80 years in Sin-
gapore. 
Methods: An age-stratified, random sampling procedure 
was used to select Malay people aged 40-80 years living 
in the south-western part of Singapore1. Participants had 
a standardized interview, examination and ocular imaging 
at a centralized study clinic. The optic disc was examined 
at the slit lamp using a +78 diopter lens at x10 magnifi-
cation. The vertical dimensions of the disc and cup were 
measured using a fixed graticule in the eyepiece. Measure-
ments of vertical disc diameter excluded areas of peripap-
illary atrophy and Elschnig’s ring. The margins of the cup 
were defined by stereoscopic examination as the point of 
maximum inflexion of contour. The height of the cup was 
measured as the vertical distance between the points of 
maximal centrifugal extension of the cup between 11 to 1 
o’clock, and 5 to 7 o’clock. 
Main outcome measures: Vertical optic cup to disc ra-
tio (CDR). 
Results: Vertical CDR was recorded for 3228 right eyes. 
The mean (standard deviation) of CDR was 0.40 (0.15). 
CDR increased with age (p<0.001) and after controlling 
for age, was greater in men than women (0.42 vs. 0.39, 
p<0.001). Vertical CDR was significantly correlated with in-
traocular pressure (Pearson’s correlation coefficient 0.105, 
p<.0001). In multivariable linear regression, significant de-
terminants of greater CDR were increasing age, male gen-
der, lower diastolic blood pressure, lower body mass index, 
lower total cholesterol, higher LDL-cholesterol, higher in-
traocular pressure, shorter anterior chamber depth, and 
previous cataract surgery. Among these factors, intraocu-
lar pressure was the most important determinant of CDR, 
in agreement with previous studies. 
Conclusions: This population-based study shows that a 
greater CDR is related to increasing age, male gender, 
higher levels of intraocular pressure, shorter anterior cham-
ber depth and prior cataract surgery. 
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ULATION-BASED STUDY IN JAPAN
A. Iwase1, M. Araie2, A. Tomidokoro2, A. Hashizume2, Y. 
Kitazawa3, P. The Tajimi study group4

1Tajimi Municipal Hospital, TAJIMI, Japan, 2Dep.of Oph-
thalmol ,University of Tokyo, TOKYO, Japan
3Akasaka Kitazawa eye clinic, TOKYO, Japan, 4Japan Glau-
coma Society, TOKYO, Japan

Objective: Optic disc hemorrhage (DH) is one of the most 
important risk factors for progression of glaucoma. DH is 
reportedly observed more frequently in normal-tension glau-
coma (NTG) than in primary open angle glaucoma and 
prevalence of NTG is as high as 3.6% in Japan. We in-
vestigated prevalence of DH and its relating systemic and 
ocular factors in participants of the Tajimi Study, a popu-
lation-based glaucoma survey in Japan. 
Design: A cross-sectional epidemiologic population-based 
study. 
Participants: Subjects randomly selected from the popu-
lation older than 40 years in Tajimi City. 
Methods: 3021 out of eligible residents (78.1%) under-
went the screening examinations including non-mydriatic 
fundus photographs. When ocular disease were suspected, 
the subjects were referred to definitive examinarion. Sub-
jects were grouped 'definitive glaucoma', 'glaucoma sus-
pect' and 'non-glaucoma'. All fundus photographs were 
reviewed by one experienced examiner (IA) to determine 
the presence of DH. To decide factors associating with DH 
other than glaucoma in non-glaucoma subjects, the relat-
ing factors were studied using logistic analysis with step-
wise selection in which the independent variable was the 
presence of DH and the dependent ones were sex, age, 
mean blood pressure, height, weight, refractive error, in-
traocular pressure, central corneal thickness, optic disc 
area, presence of parapapillary atrophy (PPA)-alpha, and 
area of PPA-beta. 
Main outcome measures: Prevalence of disc hemorrhag-
es. 
Results: Fundus photographs with sufficient quality were 
available in 2911 subjects. DH was found in at least one 
eye in 36 subjects (prevalence = 1.2%, 95% confidence 
interval 0.9 - 1.6%), including 19 of 145 subjects with de-
finitive glaucoma (prevalence 13.1%), 7 of 74 with glauco-
ma suspect (9.5%), and 10 of 2692 non-glaucoma subjects 
(0.4%). Prevalence of DH was significantly different among 
the 3 groups (p<0.001, chi-square test). The logistic anal-
ysis revealed that higher age (p<0.001) and larger area of 

PPA-beta (p=0.040) were significantly associated with the 
presence of DH in non-glaucoma subjects. 
Conclusions: Prevalence of DH in a Japanese popula-
tion aged 40 or older in Tajimi was 1.2%. DH was found 
approximately 30 times more frequently in subjects with 
definitive glaucoma than in non-glaucoma subjects. Other 
than glaucoma, higher age and greater area of PPA-beta 
were significantly associated with DH. 
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P012 CENTRAL CORNEAL THICKNESS IN ADULT CHI-
NESE. THE BEIJING EYE STUDY
Z. Zhang1, L. Xu1, C. Chen2, J. Jonas3

1Beijing Tongren hospital, BEIJING, China, 2Beijing insti-
tute of opthalmology, BEIJING, China, 3University of Hei-
delberg, MANNHEIM, Germany

Objectives: To evaluate the distribution of central corne-
al thickness (CCT) and its associations in the adult Chi-
nese population. 
Design: Population-based study. 
Participants: The Beijing eye study 2006 is a population-
based study including 3251 (73.3%) subjects (aged 45+ 
years) out of 4439 subjects who participated in the survey 
2001 and who returned for re-examination. 
Methods: CCT measurements were performed by slit lamp 
optical coherence tomography in 2006. All subjects received 
a standardized examination, including visual acuity, intra-
ocular pressure, central corneal thickness, refraction sta-
tus, fundus phtograghs, a detailed questionnaires and a 
comprehensive ophthalmologic evaluation. 
Main outcome measures: Central corneal thickness 
(CCT). 
Results: CCT measurement data were available for 3100 
(95.4%) subjects. CCT was significantly associated with male 
gender (p=0.004; males:559.6±32.7um; females:553.8±33.4 
um) and urban region (p<0.001; urban region:558.7±33.5 
um; rural region:552.7±32.5um). Intraocular pressure (mea-
sured by pneumotonometry) increased for each um CCT 
increase by 0.03 mmHg. CCT was not significantly asso-
ciated with age (p=0.13), refractive error (p=0.05), cylin-
drical refractive error (p=0.65), body weight (p=0.07) and 
body height (p=0.63). 
Conclusions: In the adult Chinese population, CCT is re-
lated with male gender and urban region. It is not associ-
ated with age and refractive error. 
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P013 PREVALENCE OF PSEUDOEXFOLIATION AND 
PSEUDOEXFOLIATION GLAUCOMA IN AN URBAN POP-
ULATION: THE CHENNAI GLAUCOMA STUDY
L. Vijaya, R. George, H. Arvind, M. Baskaran, P. Raju, 
S.Ve. Ramesh
Medical & Vision Research Foundation, CHENNAI, India

Purpose: To report the prevalence of pseudoexfoliation 
and pseudoexfoliation glaucoma in the urban cohort of the 
Chennai Glaucoma Study. 
Design: Population-based cross-sectional study. 
Participants: 3850 of 4800 (80.2%) enumerated subjects 
from 5 randomly selected areas of Chennai City were ex-
amined. 
Methods: They underwent Goldmann applanation tonom-
etry, gonioscopy, dilated lens evaluation, stereoscopic op-
tic disc photography, pachymetry and frequency doubling 
perimetry. Humphrey visual fields 30-2 were used to con-
firm the diagnosis. Glaucoma was diagnosed based on 
the ISGEO criteria. 
Main outcome measures: Presence of pseudoexfoliation 
or pseudoexfoliation glaucoma. 
Results: Pseudoexfoliation was seen in 85 (2.21%; 95%ci: 
1.75,2.67 ) persons. Of these 7 (4 males, 3 females) 
(8.24%; 95%CI: 2.4, 14.1) were diagnosed to have glau-
coma. Subjects with PXF were significantly (p=0.0001) old-
er (68.0(sd:10.3yrs) compared to normal 54.6 yrs (sd: 8.6)). 
There was a male preponderance 51:34 (p=0.003). Pseu-
doexfoliation was bilateral in 38 (44%) cases and unilateral 
in 47 (56%). Subjects with pseudoexfoliation had a lower 
body mass index (BMI) (22.2(sd3.6)) as compared to nor-
mals (24.8(sd:4.6) (p=0.0001, 95%ci of the difference:1.6-
3.6). The odds ratio for ocular hypertension among those 
with PXF was 3.71 (95%CI: 2.0,6.9) compared to those 
without disease. 
All subjects with pseudoexfoliation glaucoma had open an-
gles on gonioscopy. They were significantly older and had 
lower bmi than normals. Those with pseudoexfoliation glau-
coma were similar in age and gender distribution to those 
with pseudoexfoliation. The prevalence of pseudoexfoliation 
was significantly lower in the urban population as compared 
to the rural population (3.8%) reported earlier. 
Conclusions: 2.2% of the urban cohort had pseudoex-
foliation, significantly lower than that seen in rural cohort. 
References:
1. Ritch R, Schlötzer-Schrehardt U. Exfoliation (pseudoexfo-
liation) syndrome: toward a new understanding. Acta Oph-
thalmol Scand 2001; 79: 213-17. 2. Foster PJ, Buhrmann 
R, Quigley HA, Johnson GJ. The definition and classifica-
tion of glaucoma in prevalence surveys. Br J Ophthalmol 

2002;86:238-242. 3. Hemamalini A, Paul PG, Raju P, et 
al. Methods and design of the Chennai Glaucoma Study. 
Ophthalmic Epidemiology 2003; 10:337-348. 4. Mitchell P, 
Wang JJ, Hourihan F. The relationship between glauco-
ma and pseudoexfoliation: the Blue Mountains Eye Study. 
Arch Ophthalmol 117: 1319-24. 5. Arvind H, Raju P, Paul 
PG, Baskaran M, Ve Ramesh S, George RJ, McCarty C, 
Vijaya L. Pseudoexfoliation in South India. Br J Ophthal-
mol 2003;87:1321-3. 

P014 OCULAR BIOMETRIC RISK FACTORS FOR AN-
GLE CLOSURE DISEASE
J. George, H. Arvind, M. Baskaran, S.Ve. Ramesh, P. Raju, 
L. Vijaya
Medical Research Foundation, CHENNAI, India

Purpose: To assess the influence of biometric factors on 
angle closure disease in a population-based study (Chen-
nai Glaucoma Study). 
Design: Population-based case control. 
Participants: Six hundred seventy-nine subjects with an-
gle closure disease and 1223 randomly selected controls 
from rural and urban South India. 
Methods: They underwent Goldmann applanation tonom-
etry, gonioscopy, stereoscopic optic disc photography, 
pachymetry, ultrasound biometry and frequency doubling 
perimetry. Humphrey visual fields 30-2 were used to con-
firm the diagnosis. Glaucoma was diagnosed based on the 
ISGEO criteria. The ocular biometric variables were divid-
ed into 10 equal groups for comparison. The right eye was 
used for analysis. 
Main outcome measures: Comparison of axial length 
(AXL), anterior chamber depth (ACD), lens thickness (LT), 
lens position (LP) and relative lens position (RLP). 
Results: Of the 679 subjects with angle closure disease 
488 were primary angle closure suspects (PACS), 130 had 
primary angle closure and 61 had primary angle closure 
glaucoma (PACG). Subjects with angle closure disease 
were significantly older (p=0.0001) than normal. They had 
shorter axial lengths 22.15 (SD: 0.77 (p=0.0001)) , shallow-
er ACD 2.48 (SD: 0.3, p=0.0001), more anterior lens po-
sition 4.67 (SD: 0.51, p=0.0001) and relative lens position 
2.1 (SD: 0.23, p=0.0001) as compared to normal - AXL: 
22.82 (SD: 0.94), ACD: 2.94 (0.31), LP 5.14 (0.29) and RLP 
2.25 (0.13) respectively. The odds ratio for angle closure 
disease in the cohort with the shortest axial length com-
pared to the cohort with the longest axial length was 19.4 
(95%CI: 11.2, 33.7); for relative lens position odds ratio for 
the most anterior cohort was 22.5 (13.0, 39.0) and for the 
most anterior lens position was 100 (47.1,212.3). 
Conclusions: Eyes with angle closure disease were short-
er than normal eyes, anterior lens position was strongly 
associated with angle closure disease. 
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P015 PREVALENCE OF GLAUCOMA IN THE ADULT CHI-
NESE POPULATION. THE BEIJING EYE STUDY
L. Xu1, H. Yang1, Y. Wang1, J. Jonas2, J. Li1
1Beijing Tongren Hospital, BEIJING, China, 2University of 
Heidelberg, MANNHEIM, Germany

Purpose: To assess the prevalence of open-angle glau-
coma in adult Chinese. 
Design: Cross-sectional prevalence study in defined pop-
ulations. 
Participants: The Beijing Eye Study included 4439 subjects 
out of 5324 subjects invited to participate (response rate 
83.4%) with an age of 40+ years. The present investiGATion 
consisted of 8700 eyes (98.0%) of 4356 (98.1%) subjects 
for whom readable fundus photographs were available. 
Methods: The participants underwent an interview and a 
detailed ophthalmic examination including frequency dou-
bling perimetry, pneumotonometry, anterior chamber depth 
assessment, gonioscopy, and fundus photography. 
Main outcome measures: Prevalence of glaucoma as de-
fined by the appearance of the optic nerve head, indepen-
dent of intraocular pressure. In open-angle glaucoma, the 
anterior chamber angle was open and the anterior cham-
ber depth normal. In angle-closure glaucoma, the chamber 
angle was either occluded by 15° or the peripheral anterior 
chamber depth was <1/4 of the corneal thickness. 
Results: From the 4439 individuals, readable optic disc pho-
tographs were available for 4356 (98.1%) subjects (8700 
eyes). Glaucoma was detected in 220 eyes (prevalence 
rate per eye 2.5 ± 0.168% (mean ± standard error) (95% 
coNFIdence interval (CI): 2.17, 2.84) of 136 subjects (3.1 ± 
0.264; 95%ci: 2.58, 3.62). The frequency of glaucomatous 
optic neuropathy increased significantly with age (p<0.001). 
The prevalence rates of glaucoma for the age groups of 
40 to 49 years, 50 to 59 years, 60 to 69 years, and 70+ 
years, respectively, were 1.0%, 1.6%, 4.1%, and 11.3%, 
respectively. The prevalence of glaucomatous optic neurop-
athy was not associated with gender (p=0.281), and rural 
region versus urban region (p=0.293). It increased signif-
icantly with increasing myopic refractive error (p<0.001). 
Out of the 136 glaucoma subjects with glaucomatous op-
tic nerve damage, 97 (71%) were classified as open-angle 
glaucoma, and 39 (29%) as angle-closure glaucoma. 
Conclusions: The prevalence of glaucomatous optic neu-
ropathy as defined by the appearance of the optic nerve 
head was found in 3.1% subjects and increased significant-
ly with age. The prevalence rate is comparable with figures 
from Caucasian populations, and in agreement with recent 
studies in Asian population groups that angle-closure glau-
coma is less common than open-angle glaucoma in the bei-
jing eye study. Blindness and low vision caused by PACG 
is more severe than that caused by POAG. 
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P016 RETINAL VESSEL DIAMETER AND ITS ASSOCI-
ATION WITH OPEN-ANGLE GLAUCOMA. THE BEIJING 
EYE STUDY
S. Wang1, L. Xu1, T.Y. Wong2, J.B. Jonas3, G. Tikellis2, Y. 
Wang1, H. Yang1

1Beijing Institute of Ophthalmology, BEIJING, China, 2Reti-
nal Vascular Imaging Centre RetVIC, MELBOURNE, Austra-
lia, 3Department of Ophthalmology, Faculty of, MANNHEIM, 
Germany

Purpose: To describe the distribution of the retinal ves-
sel diameter in Beijing Eye Study (BES) and to examine 
the relationship between open-angle glaucoma (OAG) and 
retinal vessel diameter among baseline participants in the 
Beijing Eye Study. 
Design: Population-based cross-sectional study. 
Participants: The study included 4439 subjects out of 5324 
subjects invited to participate (response rate: 83.4%) with 
an age of 40+ years. 
Methods: Participants had a detailed eye examination, in-
cluding stereo optic disc photography. Color optic disc pho-
tographs were morphometrically examined. One eye of each 
participant was randomly selected. A computer-assisted 
program measured retinal vessel diameters from digitized 
photographs of selected eyes. 
Main outcome measures: Open-angle glaucoma was di-
agnosed from matching visual field defects and optic disc 
cupping, without reference to intraocular pressure (IOP) 
level. Ocular hypertension was defined as IOP >21mmHg, 
without matching glaucomatous optic disc and field chang-
es. Average retinal vessel diameters were summarized as 
central retinal artery equivalent (CRAE) and central reti-
nal vein equivalent (CRVE). The lowest quintile of CRAE 
or arteriole-to-venule ratio was used to define generalized 
retinal arteriolar narrowing. 
Results: Means and standard deviation of CRAE, CRVE, 
and AVR were 149.79 ± 13.41, 223.35 ± 19.36, and 0.67 
± 0.06 in elderly Chinese in Beijing. The study included 
4047 participants, after excluding those with incomplete 
data, PACG or nonglaucomatous optic nerve diseases. 
Of persons included, there were 70 eyes with open-angle 
glaucoma, 149 eyes with ocular hypertension. Eyes with 
glaucomatous damage had significantly narrower retinal 
arteriolar diameters (137.18 ± 16.07 microm) than eyes 
without glaucoma (150.12 ±13.21 microm, p < 0.001) or 
eyes with ocular hypertension (150.24 ± 13.12 microm, p 
<0.001), after adjusting for age, hypertension histories, and 
other confounding variables, including refraction, gender, 
age and area, eyes with glaucomatous damage were at 
least 2 times more likely to have generalized retinal arte-
riolar narrowing than eyes without glaucoma (odds ratio, 
2.578; 95% confidence interval, 1.076-6.178).
Conclusions: AVR is smaller in elderly Chinese than in 
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elderly western population, and it is smaller in rural pop-
ulation than in urban ones. Males have thinner arterioles 
than female. These population-based data suggest that 
generalized retinal arteriolar narrowing, an indicator of lo-
calized vascular change, is associated with optic nerve 
damage caused by OAG. 
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P017 FACTORS ASSOCIATED WITH UNDIAGNOSED 
OPEN ANGLE GLAUCOMA (OAG) IN A POPULATION-
BASED SETTING: THESSALONIKI EYE STUDY
F. Topouzis1, A.L. Coleman2, A. Harris3, E. Anastasopou-
los1, F. Yu2, A. Koskosas1, T. Pappas1, P. Founti1, M.R. 
Wilson4

1Aristotle University of Thessaloniki, THESSALONIKI, 
Greece, 2Center for Eye Epidemiology, UCLA, LOS AN-
GELES, United States of America, 3Department of Ophthal-
mology, Indiana University, INDIANAPOLIS, United States 
of America, 4School of Medicine, University of Colorado, 
COLORADO, United States of America

Objective: To present the factors associated with previ-
ously undiagnosed OAG, as it was identified during the 
TES examination process. 
Design: Cross sectional population-based study. 
Methods: Randomly sampled people aged 60 years and 
older from the municipality registries of the city of Thes-
saloniki were invited to participate in the Thessaloniki Eye 
Study (TES) in which an extensive ophthalmic examination 
was performed by trained ophthalmologists. Primary open 
angle glaucoma (POAG) and pseudoexfoliative glaucoma 
(PEXG) were defined according to specific criteria. Undi-
agnosed glaucoma was defined as a negative response 
on all of the following questions which were administered 
to the participants: history of prior diagnosis of glaucoma, 
history of prior diagnosis of ocular hypertension, history of 
medical treatment for glaucoma and history of prior glau-
coma surgery. 
Main outcome measures: In the regression analysis mod-
els of factors associated with undiagnosed OAG the follow-
ing parameters were included: age, gender, visual acuity, 
vertical c/d ratio, higher IOP between the two eyes, AGIS 
visual field score, family history of glaucoma, history of 
cataract surgery, last time saw an eye doctor and type of 
glaucoma (POAG vs PEXG) 
Results: PEXG compared to POAG were three times less 
likely to present undiagnosed (or: 0.27, ci: 0.08-0.95). Glau-

coma subjects which had not seen an ophthalmologist for 
more that one year from the examination were 6 times more 
likely to be undiagnosed than glaucoma subjects which 
had visited an ophthalmologist during the last year (or: 
5.9, ci: 1.77-19.6). 
Conclusions: Various population-based studies report-
ed significant high rates of undiagnosed glaucoma cases 
in the developed countries. POAG compared to PEXG is 
three times more likely to be undiagnosed. The lack of di-
agnosis may also be related with the frequency of visiting 
an eye professional. 
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P018 FREQUENCY DISTRIBUTION OF VARIOUS TYPES 
OF GLAUCOMA IN NEWLY DIAGNOSED PATIENTS IN 
THE WESTERN REGION IN SAUDI ARABIA: A HOSPI-
TAL-BASED STUDY
M. Eid, I. El-Hawary, W. El-Manawy
Magrabi Eye & Ear Center, JEDDAH, 21455, Saudi Ara-
bia

Purpose: To determine the frequency distribution of var-
ious types of glaucoma in patients of the western region 
of Saudi Arabia on their first visit examination to a private 
practice primary eye care and ophthalmic surgery refer-
ral center. 
Study Design: Systematic, chart-review analysis. 
Participants: Patients with glaucoma or suspected glau-
coma diagnosis during their first visit examination to the 
glaucoma and cataract unit and evaluated by the first au-
thor from January till December 2006. 
Methods: Glaucoma diagnosis was based upon clinical 
evaluation including personal and family history, slitlamp 
examination of the anterior segment, fundus and goniosco-
py, applanation tonometry at various times of the day, and 
± automated or manual field test, pachymetry, disc pho-
tography, and optical coherence tomography. 
Main outcome measures: Frequency distribution of vari-
ous types of glaucoma in newly diagnosed patients. Oth-
er outcome measures include mean age and IOP at time 
of diagnosis, legal blindness, and status of follow-up after 
first visit examination. 
Results: A diagnosis of glaucoma or glaucoma suspect 
was seen in 553 of 1860 new patients examined in the 
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cataract and glaucoma unit in 2006. Mean age was 55.6 ± 
15.8 years, mean IOP was 25.1 ± 14.2 mmHg, and mean 
visual acuity was 0.4 ± 0.6 in both eyes. Males were 56.9% 
and racial distribution was 71.0% saudi, 13.7% black Af-
rican, 7.6% Caucasian, and 6.7% Asian. Unilateral glau-
coma diagnosis was seen in 22.2% of cases. Frequency 
distribution of various types of glaucoma is shown in table 
1. No light perception was noticed in 46 (8.2%) right and 
46 left eyes whereas unilateral legal blindness was seen 
in 35.5% of cases and bilateral legal blindness in 9.6%. 
Approximately one-third of patients (35.5%) did not show 
up after first examination compared to 33.5% with regular 
visits and 30.7% with inconsistent follow-up. 
Conclusion: Primary open-angle and narrow-angle glau-
comas were equally distributed in a hospital-based survey 
of newly diagnosed glaucoma patients in the western re-
gion of Saudi Arabia. 
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1.2. General aspects: Population genetics
P019 HERITABILITY OF INTRAOCULAR PRESSURE IN 
CHINESE SCHOOL-AGED CHILDREN: GUANGZHOU 
TWIN EYE STUDY
J. Xu, J. Zhang, Y. Zheng, W. Huang, M. He
Zhongshan Ophthalmic Center, GUANGZHOU, China

Purpose: To assess the heritability of intraocular pressure 
(IOP) in Chinese children. 
Design: Classic twin study.
Participants: Three hundred fifty-nine monozygotic and 202 
dizygotic twin pairs aged 7 to 15 years identified from Guang-
zhou twin registry and being eligible for IOP analysis. 
Methods: Guangzhou twin registry was established in 2005. 
Twins living in two districts closest to the examination sta-
tion were recruited from this registry. IOP was measured 
using a tonopen tonometer at the same time for each spe-
cific twin pairs. Zygosity was confirmed by genotyping with 
16 polymorphic markers in all same-sex twin pairs. The 
outcomes of the right eye were in analysis. All twin pairs 
with retinopathy of prematurity, other congenital eye dis-
eases or missing data on IOP were excluded. Heritability 
was assessed by structural variance component genetic 
modeling using MX software. 
Main outcome measures: Intraocular pressure.
Results: The mean age of the subjects was 10.8±2.6 years 
(range 7-15 years). Mean IOP was 16.2 mmHg (sd: 2.7) 
in the elderly twin. IOP increased with age (linear regres-
sion, coefficient=0.11, p=0.014) but not associated with 

sex (p=0.68). Intraclass correlation coefficients were 0.71 
in mz and 0.39 in dz twins (p<0.0001). The variance com-
ponent model identified 70.6% additive genetic (95%CI: 
65.4~74.9%) and 29.4% unique environment (95%CI: 
25.1~34.6%) being best fit. 
Conclusions: Intraocular pressure increases with age but 
not associated with gender. In children IOP is highly de-
termined by genetic variation. 
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1.3. General aspects: Pathogenesis
P020 OPEN-ANGLE GLAUCOMA: AN OCULAR ALZHEIM-
ER'S DISEASE?
S.V. Kessing1, L.V. Kessing2, A.M. Lopez3, P.K. Ander-
sen3

1Glaucoma Clinic, Eye Department, COPENHAGEN, Den-
mark, 2Department of Psychiatry, University Hospital of 
Copenhagen, COPENHAGEN, Denmark, 3Department of 
Biostatistics, Uuniversity of Copenhagen, COPENHAGEN, 
Denmark

Purpose: To determine whether primary open-angle glau-
coma (POAG), including normal tension glaucoma, is as-
sociated with Alzheimer’s disease (AD).
Design: Danish, nationwide, case register linkage study, 
1977 to 2001. 
Main outcome measures: Rate of subsequent AD in POAG 
patients compared to the rate in 4 control groups. 
Methods: 410.544 patients were investigated with 1449 
cases of AD, but without significant difference in the rate 
of AD between the groups (rate ratio’s, table 2). 
Results: POAG was not associated with increased risk 
of developing AD.

1.4. General aspects: Quality of Life
P021 A CORRELATION STUDY OF VISUAL FUNCTION 
AND HEALTH-RELATED QUALITY OF LIFE IN GLAU-
COMA PATIENTS
T. Lin1, M.C. Yang2

1Taipei City Hospital, Ho-Ping Branch, TAIPEI, Taiwan, 2Na-
tional Taiwan University, TAIPEI, Taiwan

Objective: The purposes of this study were to explore 
possible factors associated with glaucoma patients’ qual-
ity of life, and to evaluate the relationship between visu-
al function and patients’ perception of their health related 
QoL as well as vision related QoL. 

book_WGC2007abs.indb   46book_WGC2007abs.indb   46 27-6-2007   8:57:3327-6-2007   8:57:33



 47

Methods: The study sample was 280 patients with glau-
coma undergoing follow-up in two branches of a region-
al hospital in Taipei from April 1, 2005 to September 30, 
2005. Demographic data, clinical characteristics and the 
status of treatment were collected. The questionnaire used 
to investigate the health related QoL contains the Taiwan 
(Chinese) versions of sf-36 and neivfq-25 modules for vi-
sual related quality of life. 
Results: Part of demographic, clinical characteristics and 
status of treatment of glaucoma patients were associat-
ed with their health-related QoL. Eight subscales of sf-36 
and 12 subscales of neivfq-25 were negatively correlated 
with 6 variables of visual function. Nine of the subscales 
of neivfq-25 were moderately correlated with those vari-
ables of visual function (r=-0.4 to-0.69), and 2 subscales 
of sf-36 were moderately correlated with those variables 
of visual function(r=-0.4 to-0.69). 
Conclusion: Results of sf-36 and neivfq-25 of glaucoma 
patients can be used to estimate their quality of life. The 
results can be used as a reference when adjusting ther-
apy for glaucoma. 
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P022 DEPRESSION AND QUALITY OF LIFE IN PATIENTS 
WITH GLAUCOMA-RELATED VISUAL FIELD IMPAIR-
MENT: A CROSS-SECTIONAL ANALYSIS USING THE 
GERIATRIC DEPRESSION SCALE-15 AND THE GLAU-
COMA QUALITY OF LIFE-15
S.E. Skalicky1, I. Goldberg2

1Royal Prince Alfred Hospital, SYDNEY, Australia, 2Eye 
Associates, SYDNEY, Australia

Purpose: To determine the prevalence of depression and 
its association with visual field impairment, and quality of 
life in elderly patients with glaucoma. 
Design: Cross-sectional study.
Participants and controls: Participants were English-
speaking patients with glaucoma older than 60 attending 
the practice of one author (ig). Severity was stratified into 
mild (n=14), moderate (n=6) or severe (n=3) according to 

visual field loss. Controls (n=7) were age-matched patients 
attending the practice who did not have glaucoma. 
The data from 180 participants are pending. 
Methods: The geriatric depression scale-15 (GDS-15) and 
the glaucoma quality of life-15 (GQL-15) questionnaires were 
interviewer administered and scored according to their pro-
tocols. Snellen visual acuity, visual field loss and demo-
graphic data were also recorded. Statistical tests included 
non-parametric student t-test, Kruskal-Wallis analysis of 
variance, and chi-square tests. 
Main outcome measures: GDS-15 scores, GQL-15 sum-
mary and subfactor scores, Nelson and Bascom Palmer 
glaucoma severity, visual acuity, visual fields (mean de-
viation (MD), pattern standard deviation (PSD) and visual 
fields <10db missing), treatment history, age and demo-
graphic data were collected. 
Results: From this small sample, compared with controls, 
patients with glaucoma had significantly poorer MD and PSD 
scores and a greater number of missing visual fields. Oth-
er differences may become significant with greater power. 
Mean GDS scores differed non-significantly when glauco-
ma patients were stratified according to severity. 
Conclusions: Based on this sample, depression is not 
more prevalent in elderly patients with glaucoma when com-
pared with elderly patients with other ocular illnesses. Im-
paired visual fields have not been shown to affect quality 
of life or prevalence of depression. 
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P023 UTILITY VALUES IN CHINESE GLAUCOMA PA-
TIENTS WITH MODERATE TO SEVERE VISUAL FIELD 
DEFECT
S.D. Zhang, Y.B. Liang, X Sun, S.Z. Li, N.L. Wang
Beijing Tongren Hospital, BEIJING, China
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Purpose: To evaluate utility values and associated quali-
ty of life (QoL) in glaucoma patients with moderate to se-
vere visual defect in Chinese. 
Design: Cross-sectional study. 
Participants: Thirty-five primary open angle glaucoma 
(POAG) or primary angle closure glaucoma(PACG) pa-
tients with moderate to severe visual defect were enrolled 
in this study (mean deviation (MD) in the better eye was 
less than 6db). 
Methods: Face to face interviews were performed to ob-
tain the utility values by means of time trade off (TTO), 
standard gamble, and rank scale methods. General infor-
mation, such as age, gender, familial history and educa-
tional level, and ocular information, including current visual 
acuity, intraocular pressure, cup to disc ratio, MD of visu-
al field examination were also recorded. 
Main outcome measures: Utility values of TTO, standard 
gamble, and rank scale methods.
Results: The mean utility values of Chinese glaucoma pa-
tients with moderate to severe visual defect were 0.760 (SD 
0.135; 95% confidence interval (CI), 0.718 to 0.803) with 
TTO method, 0.771 (SD 0.181; 95% CI, 0.714 to 0.828) 
with standard gamble method for a gamble of blindness, 
and 0.664(SD 0.171; 95% CI, 0.610 to 0.718) with rank 
scale method. The utility values obtained by rank scale 
method was lower than that obtained by the former two 
methods (p=0.002, p=0.001 respectively). There was no sig-
nificant difference in utility values between different gender, 
educational level (normal education or primary education 
compared to postgraduate education), and surgery history. 
Both POAG and PACG patients had similar utility values. 
Patients with better eye visual field md>-12db always got 
a higher utility value in standard gamble and rank scale 
methods compared to those with md<-12db. Younger pa-
tients were more willing to trade time than older patients 
(pearson correlation index=-0.353, p=0.038). 
Conclusions: TTO and standard gamble methods have 
similar effect in evaluate the quality of life in Chinese glau-
coma patients with moderate or severe visual field defect. 
Utility value is associated with age and visual field defects 
in the better eye, but not the gender, educational level, sur-
gery history, and the type of glaucoma. 
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P024 QUALITY OF LIFE IN PATIENTS WITH GLAUCO-
MA: A COMPARISON OF TIME TRADE OFF AND CON-
JOINT ANALYSIS
A. Azuara-Blanco1, P. Aspinall2, Z. Johnson1, A.  Montarzino2, 
R. Brice3, A. Vickers3, C. Steeds4

1Aberdeen University Hospitals, ABERDEEN, United King-
dom, 2Heriot-Watt University, EDINBURGH, United King-
dom, 3Adelphi Group Ltd, BOLLINGTON, United Kingdom, 
4Allergan Ltd, HIGH WYCOMBE, United Kingdom

Objective: To investigate the impact of visual field loss on 
quality of life for a group of people with glaucoma. 
Design: Prospective evaluation of a cohort of patients. 
Participants: Patients with glaucoma attending an aca-
demic department of ophthalmology. 
Methods: Quality of life was assessed using conjoint anal-
ysis and time trade off questionnaires. The conjoint task 
involved comparisons between 5 attributes (reading; out-
door mobility; problems with glare or darkness; bumping 
into things; household chores) that had emerged from a 
principal component analysis of a questionnaire, and three 
levels ('none', 'a few', or 'a lot' of problems). Clinical data 
included binocular integrated visual fields (IVF) with Hum-
phrey perimetry and visual acuity. 
Main outcome measures: Quality of life. 
Results: 72 patients, with mean age 71.8 (+ 10.9) years, 
were included. 
A) The relative importance of the attributes showed that 
reading had highest priority followed by outdoor mobility. 
Third in the list was darkness and glare followed by bump-
ing into objects and household chores. When the utility 
data was segmented by the level of visual field loss, with 
severity of glaucoma (i.e., increased binocular visual field 
loss) there was an increased relative importance of ‘cen-
tral vision’ whereas the relative importance of ‘outdoor mo-
bility’ decreased. A similar change in attributes occurred 
when visual acuity values are decreased. In addition re-
spondents with poorer central visual acuity placed more 
importance on darkness and glare. 
B) levels of attributes designated ‘none’, ‘a few’ and ‘a 
lot’ of problems showed that the transition from ‘a few’ to 
‘a lot’ of problems had greater impact on a persons qual-
ity of life. 
C) A cluster analysis on the individual patient utilities showed 
two main and relatively independent subgroups of patients 
' those whose priority was reading and those whose prior-
ity was outdoor mobility. 
D) Only 17% of the cohort were willing to trade any time 
(months or years) for a return to normal vision. Those trad-
ing were found to have similar visual field profiles to the 
non traders. However they did have significantly poorer 
central visual acuity. 
Conclusions: Quality of life assessments using time trade 
off and conjoint utilies in people with glaucoma showed lit-
tle agreement mainly because 83% of patients refused to 
trade. Conjoint measures of importance showed reading 
and outdoor mobility had highest priority on quality of life. 
This was in agreement with a previous study by the authors 
using a different presentation of conjoint tasks. Increas-
ing field loss increased priority of reading at the expense 
of outdoor mobility. Two subgroups of patient were iden-
tified with different priorities which has implications for re-
habilitation strategies. 
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1.5. General aspects: Glaucomas as 
cause of blindness
P025 PREVALENCE OF GLAUCOMA IN PAKISTAN- THE 
PAKISTAN NATIONAL BLINDNESS & VISUAL IMPAIR-
MENT SURVEY
R.R.A. Bourne1, B.P. Dineen1, Z. Jadoon2, D. Rachdan3, 
P.S. Lee4, A. Khan2, A. Foster1, D. Khan2

1London School Hygiene & Tropical Med, LONDON, United 
Kingdom, 2Pakistan Inst. Community Ophth., PESHAWAR, 
Pakistan, 3Huntingdon Glaucoma Centre, HUNTINGDON, 
United Kingdom, 4Institute of Ophthalmology, LONDON, 
United Kingdom

Purpose: To assess the prevalence of glaucoma and its 
contribution to visual impairment/blindness in Pakistan. 
Design: Cross-sectional prevalence study. 
Participants: The Pakistan national blindness and visu-
al impairment survey involved a nationally representative 
sample of adults (n=16,507; 95% response rate) aged 30 
years and older. 
Methods: Each subject underwent: interview, visual acuity 
(logmar), autorefraction and undilated optic disc examina-
tion. 1:5 of consecutive subjects aged ≥40 years (a ‘nor-
mative database’, n=1868), those that saw <6/12 in either 
eye, and those with an undilated cup/disc ratio of ≥0.7 un-
derwent a comprehensive examination that included cor-
rected visual acuity, perimetry, Goldmann tonometry, dilated 
posterior segment examination. Glaucoma was diagnosed 
according to the International Society of Geographical and 
Epidemiological Ophthalmology Scheme. 
Main outcome measures: Prevalence of glaucoma. 
Results: Two hundred eleven subjects (102 women, 109 
men) were identified with glaucoma, 54 (26%) of whom 
had been previously diagnosed, and 59 (27.9%) of whom 
saw <6/60 in the better eye. Glaucoma was present in 
200 (2.9%) of those aged over 49 years. Glaucoma was 
the principal cause in 7.1% of blind adults (<3/60 in the 
better eye). An estimated 89,000 adults see <6/60 on ac-
count of glaucoma nationwide. Mean, 95%ile and 99% ILE 
values (using ‘normative data’) were 12 mmHg, 18 mmHg 
and 28 mmHg for intraocular pressure and 0.4, 0.7 and 
0.9 for vertical cup/disc ratio. 
Conclusions: This study is one of the largest and most 
comprehensive population-based studies worldwide. Glau-
coma is an important cause of blindness and visual impair-
ment in this population, with a relatively small proportion 
of cases previously diagnosed. 
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P026 CHRONIC GLAUCOMA AS CAUSE OF BLINDNESS
A. Diandomba
Salvation Army Centre of Ophthalmology, BRAZZAVILLE, 
Congo

Purpose: 1. To know the definition, the physiopatholo-
gy and the epidemiology of the chronic glaucome; 2. To 
enumerate the principal causes of glaucome chronic; 3. 
To know the elements of monitoring of the glaucome and 
their rate/rhythm; 4. To describe the principal medical and 
surgical treatments respective glaucome and their risks; 
5. To be able to explain to the patient the forecast of the 
chronic glaucome. 
Design: Patients, ophthalmologists, doctors, nurses, oth-
er persons. 
Participants and/or controls: Société Française d'Ophtal-
mologie, Société Canadienne d'Ophtalmologie. 
Methods: Glaucoma is a condition which affects the main 
nerve of the eye, the optic nerve. The optic nerve trans-
mits the focused images from the eye to the brain. There 
are different types of chronic glaucoma, the most common 
is chronic open angle glaucoma. 
Main outcome measures: In the common form high pres-
sure within the eye over many months or years. This even-
tually causes irreversible damage to the nerve fibres within 
the optic nerve. This is considered to be due to disturbance 
to the blood supply to the optic nerve within the eye. It re-
sults in lack of oxygen (ischaemia) to the nerve which causes 
damage. In normal tension glaucoma there is an abnormal-
ity of the blood supply to the nerve and progressive dam-
age may occur without high eye pressure. The end result 
is the same that unchecked progressive loss of the visual 
field results which may eventually lead to blindness. 
Results: Treatment of chronic glaucoma is given only to 
prevent it from getting worse or at least to slow it down. 
The drops used may have side-effects. Pilocarpine makes 
the pupil small and vision goes rather dark. Adrenaline 
may make the eye red and sore. Beta-blockers can wors-
en asthma-type breathing difficulties. Carbonic Andydrase 
Inhibitors tablets may cause pins and needles in the hands 
and feelings of sickness and depression. Following opera-
tions, the eye is more susceptible to infections. You should 
notify the development of a red, sticky eye to your doc-
tor immediately. 
Conclusions: The monitoring regularly of the patient, at 
least every 6 months, examining the state of the optic 
nerve at the bottom of the IL, measuring the ocular pres-
sure, and making practise an examination of the visual 
field of each. It is essential. 
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P027

1.6. General aspects: Prevention and 
screening
P028 THE RELATIONSHIP BETWEEN ADULT STATURE 
AND ANGLE DIMENSIONS. CAN ADULT STATURE BE 
USED AS A PREDICTOR FOR AN OCCLUDABLE AN-
GLE?
P. Chang1, T. Aung2, S. Low3, P.T. Khaw1, P. Foster1

1Moorfields Eye Hospital, LONDON, United Kingdom, 2Na-
tional University of Singapore, SINGAPORE, Singapore, 3In-
stitute of Ophthalmology, LONDON, United Kingdom

Introduction: An estimated 33.5 million people have pri-
mary angle closure glaucoma (PACG) worldwide. A cost-
effective screening programme to detect those at risk those 
most likely to develop an occludable angle, form the basis 
of public health initiatives to combat PACG. Our previous 
study demonstrated that adult height was independently re-
lated to ocular dimensions, namely taller people have lon-
ger globes and deeper anterior chambers. The aim of this 
study was to investigate whether adult height could be re-
lated to angle dimensions. 
Methods: A population-based, cross-sectional survey of 
adult Chinese living in the Tanjor Pagar district in Singa-
pore. The subjects were categorised into 6 different groups 
according to height in centimetres: <144, 145-149, 150-154, 
155-159, 160-164, 165-169 and >170. Data collected in-
cluded: ocular dimensions namely, anterior chamber depth, 
gonioscopy, intraocular pressure, refraction and socioeco-
nomic information. Linear regression was used to assess 
for statistical significance. 
Results: Complete data were available for 992 persons 
of which 450 were male and 546 were female. All pseu-
dophakics, individuals with secondary or previously diag-
nosed glaucomas were excluded. The age range was 40 
' 81 years (mean 58.2 years). Anterior chamber depth in-
creased with height from a mean of 2.35 mm for the <144 
group to a mean of 2.72 mm for the >170 group. The 
mean gonioscopy score (using the shaffer grading sys-
tem) increased with height: 2.2 for the <144 group to 3.0 
for the >170 group. Mean intraocular pressure decreased 
with height from 15.8 mmHg for the <144 group to 14.0 
mmHg for the >170 group. Adult height was found to be 
significantly related to anterior chamber depth (p=0.008) but 
not gonioscopic angle width, once age and sex were ad-
justed for (p=0.079). 86 individuals out of the whole sample 
were identified to have an occludable angle. In the group 
of individuals of height <160cm, age >50 years and of fe-
male sex, 57 of those 86 (66%) would have been identi-
fied. 36 individuals out of the whole sample were identified 
to have primary angle closure. In the group of individuals 
of height <160cm, age >50 years and of female sex, 20 
of those 36 (56%) would have been identified. 
Discussion: Adult height appears to be independently re-
lated to anterior chamber depth. The use of adult height 
with patient demographics might form part of a simple and 

rapid assessment to identify those at risk of an occludable 
angle for further monitoring. 

P029 SCREENING FOR RISK FACTORS OF PRIMARY 
ANGLE CLOSURE SUSPECTS IN A RETIRED POPULA-
TION OF THE COLOMBIAN ARMY
F. Gomez Goyeneche, J. Vanegas Acevedo, S. Belalca-
zar, J. Toquica
Hospital Militar Central, BOGOTA, Colombia

Purpose: To evaluate a screening form as a potential tool 
to identify primary angle closure (PAC) risk factors in the 
colombian population. 
Materials and Methods: A total of 131 volunteers with 
ages between 50 and 78 (mean 65,9) were evaluated. The 
screening form designed by us includes: height, intraocu-
lar pressure (IOP), gonioscopy (Spaeth grading system), 
pachymetry, anterior chamber depth (ACD), axial length, lens 
position and thickness, and indirect ophthalmoscopy. Angle 
closure classification was based in foster publication. 
Different groups were classified as normal (n=90) primary 
angle closure suspects (pacs, n=19), and glaucoma sus-
pects (n=22). Comparisons among the groups were per-
formed using SPSS software. 
Results: Mean height in PACS (14.5 %) was shorter than 
the comparison group. Despite the lower percentage of 
women in this population (30%) they were almost half of 
the cases of PACS (9 women and 10 men). Axial length 
(AL) and anterior chamber deep (ACD) were also shorter 
in these eyes. The position and thickness of the lens were 
also different between groups. The pachimetry shows a sig-
nificant difference between groups. Twenty-two (16.8 %) 
of the subjects were considered glaucoma suspects base 
on IOP over 24 mmHg (n=5), excavations over 0.6 (n=13) 
and 1 case of unilateral pseudoexfoliation with IOP of 26 
mmHg. The Spaeth gonioscopic grading system (as part 
of our evaluation instrument), was easy to apply. Near-
ly 70% of persons considered as primary angle closure 
(PACS) had been evaluated in the past two years by an 
ophthalmologist.
Conclusions: the screening form is a new and important 
tool to assess the importance of biometric and demograph-
ic risk factors for the detection of angle closure. Our pop-
ulation showed a high proportion of primary angle closure 
suspects. Women, small range of height and smaller eyes 
are easily identifiable and at a higher risk. 
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P030 SCREENING FOR ANGLE CLOSURE IN THE SIN-
GAPORE POPULATION: EVALUATION OF 3 NEW NON-
CONTACT DEVICES
S. Lavanya1, L.M. Sakata1, K. Kashiwagi2, D.S. Friedman3, 
P.J. Foster4, T. Aung1

1Singapore National Eye Centre, SINGAPORE, Singa-
pore, 2University of Yamanashi, CHUO YAMANASHI, Ja-
pan, 3Wilmer Eye Institute and Johns Hopkin, BALTIMORE, 
United States of America, 4Institute of Ophthalmology and 
Moorfield, LONDON, United Kingdom

Purpose: To assess the screening effectiveness of three 
new non-contact devices, the scanning peripheral anterior 
chamber depth analyzer (SPAC), which measures central 
and limbal anterior chamber depth (ACD); the IOL mas-
ter, which measures central ACD and the visante anterior 
segment OCT (AS-OCT), which images the angles direct-
ly, and to compare these instruments with gonioscopy in 
identifying people with angle-closure. 
Design: Cross-sectional, community-based study. 
Participants: Phakic subjects aged 50 years and older 
without ophthalmic complaints were recruited from a com-
munity clinic in Singapore. 
Methods: All subjects underwent examination with SPAC, 
IOL-master and AS-OCT in the dark by a single operator. 
Gonioscopy was performed by an ophthalmologist masked 
to the instruments’ findings. 
Main outcome measures: Eyes were classified as having 
angle closure if the posterior pigmented trabecular mesh-
work could be seen for less than 180° of the angle cir-
cumference by gonioscopy. The area under the receiver 
operating characteristic curve (AUC) was generated to as-
sess the performance of these tests in detecting persons 
with angle closure in either eye. 
Results: 2052 subjects were examined and underwent 
all 3 tests. The prevalence of angle closure in at least 
one eye diagnosed by gonioscopy was 20.4% (422 sub-
jects). The AUC for SPAC using the numerical grade<5 
as a cutoff was 0.83(95%CI:0.82-0.85), with a sensitivi-
ty of 90.0 %(95%CI:86.8-92.7) and a specificity of 76.6% 
(95%CI:74.4-78.6). AUC using the IOL-master at a cut-
off ACD<2.87 mm was 0.83 (95%CI:0.81-0.85), with a 
sensitivity of 87.7% (95%CI:84.2-90.7), and a specific-
ity of 77.7%(95%CI:75.6-79.7). The AUC using the AS-
OCT was 0.76(95%CI:0.740.78), with a sensitivity of 88.4 
(95% CI:84.991.3) and specificity of 62.9% (95% CI:60.5 
'65.2). 
Conclusion: New non-contact devices that rely on acd 
measurement such as SPAC and iolmaster have the po-
tential to be used in screening for angle closure. 
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P031 SCREENING EYES AT RISK OF ANGLE CLOSURE 
GLAUCOMA IN PUBLIC HEALTH EXAMINATION
K. Ishijima1, S. Tsukahara2, K Kashiwagi2
1Kofu Municipal Hospital, KOFU, Japan, 2Univerisity of Ya-
manashi, CHUO, Japan

Purpose: We started a screening program named angle-
closure study in Tamaho Yamanashi Japan since 2004 in 
which eyes at risk of angle-closure glaucoma had been 
screened using scanning peripheral anterior chamber depth 
analyzer (SPAC) in a public health examination. This pro-
gram successfully screened many unfound eyes with pri-
mary angle closure glaucoma (ACG) or at risk of angle 
closure glaucoma every year. In this report, we present 
the results of this program in 2006. 
Materials and Methods: A total of 512 (123 males and 
389 females) local residents 40 years old or over were 
enrolled in this year. In primary screening, non-physicians 
measured anterior chamber depth (ACD) using SPAC and 
enrolled subjects were classified into four groups based on 
SPAC judgment as previously reported: group 1: having 
deep ACD and no risk of ACG; group 2: having moderate-
ly deep ACD but low risk of ACG; group 3: having narrow 
ACD and risk of ACG; and group 4: no available ACD data. 
All the subjects from group 3 and those from group 2 or 
group 4 were subjected to definitive examination. 
Results: Fifty-nine (11.5%) subjects were recruited to the 
definitive examination. The final diagnoses were four sub-
ject with primary ACG, 6 subjects with primary angle clo-
sure (PAC), and 20 PAC-suspect subjects. All of them 
were from group 3 and 36 subjects (90.0%) were new-
ly diagnosed. 
Conclusion: SPAC successfully found out many latent eyes 
at risk of ACG as previous years. 
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2. ANATOMICAL STRUCTURES IN
GLAUCOMA

2.2. Anatomical structures in glaucoma: 
Cornea
P032 CENTRAL CORNEAL THICKNESS IN PATIENTS 
WITH ADVANCED PRIMARY OPEN ANGLE GLAUCO-
MA
S.K. Kostova
Alexandrovska Hospital, SOFIA, Bulgaria

Purpose: To compare central corneal thickness (CCT) in pa-
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tients with advanced primary open angle glaucoma (POAG) 
and healthy persons in the same age group. 
Methods: A total of 40 patients (mean age 66,7) with uncon-
trolled advanced POAG, diagnosed by the following meth-
ods: biomicroscopy, gonioscopy, ophtalmoscopy (cup/disc 
ratio>6pd), standard automatic perimetry (md>-6), underwent 
measuring of CCT. The results of CCT were compared to 
those of 30 healthy persons of the same age group. Addi-
tionaly comparative analysis of patients with POAG, divided 
in two groups according to CCT, was performed. 
Results: Results have been analyzed, discussed and com-
pared to those of other autors. CCT was statistically thin-
ner in patients with advanced POAG. Patients with thinner 
corneas <520 revealed worse glaucoma defects. 
Conclusion: Patients with advanced POAG had statisti-
cally thinner CCT. CCT is of diagnostic value in patients 
with POAG. 
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P033 CENTRAL CORNEAL THICKNESS IN NORMAL 
SUBJECTS AND PATIENTS WITH PRIMARY OPEN-AN-
GLE GLAUCOMA
M.V. Eryomina, V.P. Erichev, L.V. Yakoubova
Helmholts Institute of Eye Diseases, MOSCOW, Russian 
Federation

Purpose: To compare the central corneal thickness (CCT) 
measurements of normal eyes and eyes with primary open-
angle glaucoma. 
Design: Non-randomized clinical trial. 
Participants: Forty-six control persons (91 eyes) (mean 
age was 37,8±14,5) and 56 patients (100 eyes) with pri-
mary open-angle glaucoma (mean age of the patients was 
60,2±11,8) were examined. Patients who had undergone 
filtering surgery were not included in this study. 
Methods: For all patients CCT and Goldmann intraocular 
pressure (IOPG) were measured by Reichert’s ocular re-
sponse analyzer (ORA). 
Main outcome measures: Goldmann intraocular pres-
sure (mmHg) and central corneal thickness (μm) were es-
timated. 
Results: The mean (±SD) IOPG in control group and pa-
tients with glaucoma were 16,8±3,2 mmHg and 23,3±7,6 
mmHg, respectively. There was no significant difference 
between the mean CCT in two groups (554,4±28,1 μm in 
normal subjects and 557,9±31,5 μm in patients with glau-

coma). In both groups «thin» corneas (<520 μm) composed 
15%, «normal» (520-570 μm) and «thick» corneas (>570 
μm) 50% and 40%, respectively. There was no correlation 
between CCT and age in normal population. The mean 
CCT values in normal subjects and patients with glauco-
ma after age of 45 were lower in compare to patients of 
age younger than 45 (p=0,06 and p=0,05). In glaucoma-
tous population there was a negative correlation between 
CCT and age (r=-0,295, p=0,002). The CCT/IOPG relation-
ship was manifested in normal (r=0,26, p=0,01) and glau-
comatous (r=0,25, p=0,01) populations. 
Conclusion: CCT may be used for correction of individual 
IOP readings. In normal population there is only a tenden-
cy of CCT to decrease with increasing of the age, where 
as in patients with primary open-angle glaucoma this pa-
rameter significantly reduces with age. 
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P034 CENTRAL CORNEAL THICKNESS IN DIFFERENT 
TYPES OF GLAUCOMA, OCULAR HYPERTENSION AND 
NORMALS
I. Konareva - Kostianeva, M. Atanassov
Medical University - Plovdiv, PLOVDIV, Bulgaria

Purpose: To evaluate the central corneal thickness (CCT) 
in patients with primary open angle glaucoma (POAG), 
pseudoexfoliative glaucoma (PXG), normal tension glau-
coma (NTG), suspect glaucoma, ocular hypertension (OH) 
and normal subjects. 
Methods: Seven hundred and forty eyes of 372 patients 
were enrolled. The six groups represented in the study 
were POAG (n=90; 178 eyes), PXG (n=36; 72 eyes), NTG 
(n=69; 137 eyes), suspect glaucoma (n=50; 100 eyes), OH 
(n=46; 92 eyes), normals (n=81; 162 eyes). CCT was mea-
sured by means of ultrasound pachymetry (pach iv, accu-
tome) and analyzed using anova. Correlation of mean CCT 
with age, gender, glaucoma stage and intraocular pressure 
(IOP) was estimated. 
Results: The mean CCT of all eyes was 549±36 microns 
(range 430-692 μ). CCT of eyes with POAG (554±28 μ), 
PXG (544±45 μ), suspect glaucoma (555±26 μ) and nor-
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mal eyes (549±36 μ) did not significantly differ. The CCT 
of eyes with NTG (519±23 μ) was significantly less than 
that of the other groups (p<0.001). The eyes with ocular 
hypertension had corneas significantly thicker than those of 
the other groups (578±37 μ; p<0.001). A significant nega-
tive correlations was detected between CCT and stage of 
disease in all glaucomatous patients (r = 0.191; p<0.001) 
and especially in patients with POAG (r = 0.278, p<0.001). 
Among patients with POAG, PXG, NTG decreasing values 
of CCT were significantly related to older age (r = 0.180, 
p= 0.012). There was possitive relationship between CCT 
and IOP in normal subjects (r = 0.206; p=0.008). 
Conclusions: The results of this study suggest that dif-
ferences in CCT exist in NTG and OH. Glaucoma patients 
with thin CCT are more likely to be found at a progressive 
stage of the disease and among those with NTG. 
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P035 INFLUENCE OF PERSISTENT EYE-OPENING ON 
CENTRAL CORNEAL THICKNESS MEASUREMENT
S. Kamei, K. Mori, Y. Ikeda, T. Ikushima, L. Kobayashi, 
K. Imai, S. Kinoshita
Kyoto Prefectural University of Medicine, KYOTO, Japan

Purpose: The influence of central corneal thickness (CCT) 
on intraocular pressure measurement has recently been 
attracting attention; however, CCT measurements fluctu-
ate considerably, depending on various factors. To clarify 
those factors, including corneal dehydration, we investigat-
ed the influence of persistent eye-opening on CCT mea-
surement. 
Subjects and Methods: Enrolled in this study were 11 nor-
mal volunteers with written informed consent (5 females, 6 
males, mean age: 32.0 ± 6.8 years). CCT was measured 
using a Pentacam (oculus). First, the influence of ocular 
surface anesthesia on CCT measurement was investigated 
in the volunteers’ right eyes, as compared to the CCT val-
ue before and after the instillation of anesthetic eyedrops 
(oxybuprocaine hydrochloride). Subsequently, baseline CCT 
was measured twice under the condition of natural blink-
ing. After ocular surface anesthesia, subjects were told to 
keep the left eye open for 5 minutes and then commence 
blinking naturally for 10 minutes. During those 15 minutes, 
CCT was measured once per minute. For statistical anal-
ysis, paired t test was used. 
Results: No significant difference was noted between CCT 
measurements taken before and after instillation of ocular 
surface anesthesia. Baseline CCT (584.2±45.4 μm) began 

decreasing significantly right after eye opening, and kept de-
creasing gradually for 5 minutes. During the recovery phase, 
CCT just after blinking increased significantly (561.6±35.1 
μm), as compared to CCT at 5 minutes (554.5±36.7 μm), 
whereas final CCT at 15 minutes had not recovered to the 
original baseline level (561.6±30.8 μm). 
Conclusion: CCT decreased significantly under the condition 
of persistent eye-opening because of corneal dehydration, 
which could lead to fluctuation in CCT measurement. 
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P036 INTRAOCULAR PRESSURE, CORNEAL THICK-
NESS AND CORNEAL HYSTERESIS IN STEINERTS 
MYOTONIC DYSTROPHY
T. Prata, C.A. Garcia Filho, A.K.S. Sousa, L.M. Doi, L.A.S. 
Melo Jr
Federal University of São Paulo, SÃO PAULO, Brazil

Purpose: Low intraocular pressure (IOP) is one of the ocu-
lar manifestations of Steirnert’s myotonic dystrophy (SMD). 
The goal of this study was to evaluate Goldmann and cor-
neal-compensated IOP, corneal central thickness (CCT), 
and corneal hysteresis in patients with SMD. 
Design: Prospective, cross-sectional, case-control study. 
Participants and controls: A total of 12 eyes of 6 pa-
tients with SMD were included in the study group. A total 
of 12 eyes of 6 age-, race-, and gender-matched healthy 
volunteers were included in the control group. 
Methods: All subjects underwent a complete ophtalmolog-
ic evaluation and patients presenting any significant ocular 
disease were excluded. IOP was measured using Gold-
mann applanation tonometer (GAT), dynamic contour to-
nometer (DCT) and ocular response analyzer (ORA) in a 
random order. CCT was obtained by ultrasound pachym-
etry. The corneal hysteresis was obtained by ORA. Three 
measurements of each device were taken and the mean 
measurements were used for the analysis. In light of the 
multiplicity of tests performed, the significance level was 
set at 0.01 rather than 0.05. 
Main outcome measures: Corneal hysteresis and intra-
ocular pressure. 
Results: The mean (standard deviation [SD]) IOP provid-
ed by GAT, DCT, and corneal-compensated ORA in the 
study group was 5.4 (1.4) mmHg, 9.7 (1.5) mmHg, and 
10.1 (2.6) mmHg, respectively. The mean (SD) IOP pro-
vided by GAT, DCT, and corneal-compensated ORA in the 
control group was 12.6 (2.9) mmHg, 15.5 (2.7) mmHg, and 
15.8 (3.4) mmHg, respectively. The differences in IOP be-
tween the study and control groups were statistically signif-
icant in the GAT (mean,7.2 mmHg; 99% confidence interval 
[CI],10.5 to3.9 mmHg; p<0.001), DCT (mean,5.9 mmHg; 
99% CI,8.9 to2.8 mmHg; p<0.001), and corneal-compen-
sated ora IOP (mean,5.7 mmHg; 99% CI,10.4 to1.0 mmHg; 
p=0.003). The mean (SD) CCT in the study and control 
groups were, respectively, 542 (31) μm and 537 (11) μm 
(p=0.65). The mean (SD) corneal hysteresis in the study 
and control groups were, respectively, 11.2 (1.5) mmHg 
and 9.7 (1.2) mmHg (p=0.04). 
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Conclusions: The patients with SMD showed lower Gold-
mann and corneal-compensated IOP in comparison with 
healthy individuals. The CCT and corneal hysteresis in this 
dystrophy were within the normal range. These facts imply 
that the low IOP readings found in SMD are not related to 
changes in corneal biomechanical properties. 
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P037 LOWER CORNEAL HYSTERESIS IN GLAUCO-
MA PATIENTS WITH ACQUIRED PIT OF THE OPTIC 
NERVE
F. Bochmann, G.S. Ang, A. Azuara-Blanco
Aberdeen Royal Infirmary, ABERDEEN, United Kingdom

Objective: Acquired pit-like changes of the optic nerve 
head (APON) are more commonly seen in patients with 
normal tension glaucoma and may be a sign of a local-
ized susceptibility of the optic nerve. Thus, it is possible 
that biomechanical properties of the ocular tissues may 
play a pressure-independent role in the pathogenesis of 
glaucoma. Corneal hysteresis (CH) could provide informa-
tion of the biomechanical properties of the ocular hull tis-
sues and it has been shown that low CH is associated with 
progressive visual field loss in glaucoma. The purpose of 
this study was to compare the biomechanical properties of 
patients with primary open angle glaucoma (POAG) with 
and without APON. 
Design: Prospective case control study.
Participants: POAG patients with and without APON.
Methods: Consecutive POAG patients with and without 
APON were recruited from October 2006 to February 2007. 
Corneal hysteresis was measured with the ocular response 
analyzer (Reichert). The observer was masked to the op-
tic disc findings. Patients in both groups were matched for 
sex, age, corneal thickness and maximal IOP. Patients with 
previous intraocular surgery, corneal disease, connective 
tissue disorders or refractive error more than ± 4 d were 
excluded. One eye per patient was analysed. If both eyes 
were eligible, the right eye was included for analysis. Sta-
tistical analysis was done using the unpaired t-test. 
Main outcome measures: Corneal hysteresis.
Results: Corneal hysteresis of 13 eyes with apon and 
26 controls were measured. The mean (± SD) CH in the 
APON-group was 8.58 (± 1.19) and 10.3 (± 1.12) in the 
control group. The difference was statistically significant 
(p<0.01). 
Conclusions: Corneal hysteresis in POAG patients with 
APON was significantly lower than in patients that did not 
have such structural changes of the optic disc. These find-
ings may reflect pressure-independent mechanisms in-
volved in the pathogenesis of glaucomatous optic nerve 
 changes. 
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P038 CENTRAL CORNEAL THICKNESS AND PRIMARY 
ANGLE OPEN GLAUCOMATOUS NEUROPATHY
Z. Zhang1, L. Xu1, C. Chen2, J. Jonas3

1Beijing Tongren hospital, BEIJING, China, 2Beijing insti-
tute of opthalmology, BEIJING, China, 3University of Heidel-
berg, MANNHEIM, Germany

Objective: To observe central corneal thickness, optic disc 
morphology in primary angle open glaucoma, and to in-
vestigate the association of central corneal thickness with 
POAG neuropathy. 
Design: Clinical cross-sectional study. 
Participants: Two hundred eighteen eyes of 115 POAG 
patients were included 74 patients (145 eyes) from glauco-
matous clinics in the Beijing Tongren hospital and 41 pa-
tients (73 eyes) from the population of Beijing Eye Study 
in 2006. 
Methods: POAG patients underwent visual acuity, intra-
ocular pressure, colored fundus photos, FDP or octopus 
perimeter and central corneal thicknesses by a slit-lamp 
adapt OCT. Gender, age, medical and family history, dia-
betes mellitus and systemic hypertension history were re-
corded. From colored fundus photos, the glaucomatous 
neuropathy was graded on Jonas’ principle and optic disc 
parameters were examined on Littmann’s method. 
Main outcome measures: Central corneal thickness, glau-
comatous neuropathy grades, optic disc morphology. 
Results: Mean central corneal thickness was 533.5 um 
(SD, 29.9 um) in all eyes of POAG patients. The central 
corneal thicknesses in patients with last three glaucoma-
tous neuropathy grades were significant thinner than those 
with first two grades (p<0.01).cup area, cup-disc area ratio, 
vertical cup diameter, vertical cup-disc ratio, horizontal cup 
diameter, horizontal cup-disc ratio was positive correlative 
with glaucomatous neuropathy grade (p<0.001), and rim 
area, rim-disc area ratio was negative correlative with glau-
comatous neuropathy grade (p<0.001). In relative severer 
eyes of 58 patients whose two eyes had different glauco-
matous grades, central corneal thickness was significant 
less than that in follow milder eyes(531.9 um vs 536.5 um 
, p<0.05). Central corneal thickness was negative correla-
tive with vertical cup-disc ratio (p<0.001), horizontal cup-
disc ratio (p<0.001), cup area (p<0.05), cup-disc area ratio 
(p<0.001), glaucomatous neuropathy grades (p<0.001), and 
positive correlative with rim area (p<0.001), rim-disc area 
ratio(p<0.001) in single and multiple regression analysis. 
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Conclusions: The association with central cornea thick-
ness and optic disc morphology shows that central corne-
al thickness may take a role in pathogenesis of POAG and 
supply a useful index in clinical diagnosis. 
References:
1. Medeiros FA, Sample PA, Zangwill LM, et al. Corneal 
thickness as a risk factor for visual field loss in patients 
with preperimetric glaucomatous optic neuropathy. Am J 
Ophthalmol 2003; 136:805-13. 2. Herndon LW, Weizer 
JS, Stinnett SS. Central corneal thickness as a risk factor 
for advanced glaucoma damage. Arch Ophthalmol 2004; 
122:17-21. 3. Kim JW, Chen PP. Central corneal pachym-
etry and visual field progression in patients with open-an-
gle glaucoma. Ophthalmology 2004; 111:2126-32. 4. Jonas 
JB, Gusek GC, Naumann GOH. Optic disc morphometry 
in chronic primary open-angle glaucoma. I. Morphometric 
intrapapillary characteristics. Graefe’s Arch Clin Exp Oph-
thalmol 1988; 226: 522-530. 5. Jonas JB, Fernadez MC, 
Sturmer J. Pattern of glaucomatous neuroretinal rim loss. 
Ophthalmology 1993; 100: 63-68. 6. Rogers DL, Cantor 
RN, Catoira Y, et al. Central corneal thickness and visual 
field loss in fellow eyes of patients with open-angle glau-
coma. Am J Ophthalmol 2007; 143:159-61. 7. Lesk MR, 
Hafez AS, Descovich D. Relationship between central cor-
neal thickness and changes of optic nerve head topogra-
phy and blood flow after intraocular pressure reduction in 
open-angle glaucoma and ocular hypertension. Arch Oph-
thalmol 2006; 124:1568-72. 

P039 EFFECT OF CENTRAL CORNEAL THICKNESS IN 
PSEUDOEXFOLIATION PATIENTS WITH AND WITHOUT 
GLAUCOMA
M Gupta1, R Venkatesh2

1Aravind Eye Hospital, PONDICHERRY, India, 2Rengaraj, 
PONDICHERRY, India

Purpose: Central corneal thickness (CCT) influences mea-
sured intra ocular pressure (IOP); with thinner central cor-
nea, IOP will be underestimated. Thinner CCT represents 
a significant risk factor for glaucoma. It is a well-published 
fact that pseudoexfoliation (PXF) is an important factor for 
development of secondary open angle glaucoma. In PXF 
eyes, regardless of the presence of glaucoma in the pa-
tients, the corneal endothelial cell density is decreased and 
the central cornea is thin. To evaluate CCT in eyes hav-
ing PXF with and without glaucoma and compare it with 
normal subjects without glaucoma. 
Design: Prospective, non-randomized clinical trial. 
Participants and controls: The study included 25 eyes 
of pxf with glaucoma, 66 eyes of PXF without glaucoma 
and 33 eyes of normal subjects without glaucoma (con-
trol group). 
Methods: CCT was measured using ultrasonic pachyme-
try. IOP was measured using applanation tonometry. Hum-
phrey field analysis and optical coherence tomography were 
done in patients to either confirm or rule out the diagno-
sis of glaucoma. 
Main outcome measures: Central corneal thickness. 
Results: In our study the mean age of patients was 64.27 
years (ranged 32-84 years). Of all patients 66.9% were fe-
males and 33.1% were males. CCT measured were group 
A 535.1 ± 49.2μm, group B 545.4 ± 39.6 μm. Group C 
550.1 ± 34.2 μm. No statistically significant difference ob-

tained in CCT values when compared between these three 
groups. 
Conclusions: Our study shows that CCT was thinner in 
eyes with PXF and more so in eyes with PXF with glau-
coma as compared to normal subjects. 
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P040 IS MEASUREMENT OF CENTRAL CORNEAL 
THICKNESS ONCE SUFFICIENT?
E.F. Baser, B. Demiray, O. Kayikcioglu, G. Seymenog-
lu, C. Guler
Celal Bayar University School of Medicin, MANISA, Tur-
key

Objective and Purpose: Central corneal thickness (CCT) 
is a valuable parameter for risk analysis, follow-up and 
planning treatment of glaucoma. The aim of this study is 
to seArch if measurement of CCT only once is sufficient 
for the purposes of glaucoma clinics. 
Design: CCT of 134 eyes of 68 ocular hypertension or 
glaucoma patients was measured on two different visits 
using an ultrasonic pachymeter. On each visit, CCT mea-
surements were repeated at least 5 times and averaged. 
Patients with prior incisional surgery or corneal diseases 
were excluded. Patients were allowed to use antiglauco-
matous medications during the study. Seventy eight pa-
tients were not using any medications. 
Results: Average patient age was 58 (35-79), and the in-
terval between two measurement periods was 13 months 
(1-32 months). The mean CCT values were significantly dif-
ferent between the two visits (562±35 μm and 558±35 μm, 
p=0.01). There was a measurement difference of 10μm and 
above in 58 (%42) eyes between the two measurements, 
20μm or more in 16 (%11) eyes and 30μm or more in 3 
eyes (%2). A significant difference between two mesaure-
ments were found in patients using prostoglandin analogues 
when relationship between CCT difference and the type of 
medication used were analysed (p=0.021). No significant 
differences between two CCT measurements were found 
in eyes on other medications and without any medications 
(p=0.8). Conclusions in this study CCT measurements dif-
fered by at least 20 in 11% of patients on two different vis-
its which is capable of affecting risk analysis, follow-up and 
treatment in glaucoma practice. This can stem from differ-
ent measurement technqiues between users, use of pros-
taglandin analogues or spesific variables related with the 
patient. This study points that one measurement of CCT 
should not be considered sufficient in glaucoma clinics and 
that it would be wiser to consider CCT after at least two 
consistent measurements on different visits. 
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P041 DIABETES, HYPERGLYCEMIA AND CENTRAL 
CORNEAL THICKNESS: THE SINGAPORE MALAY EYE 
STUDY (SIMES)
H.W. Su1, W.L. Wong2, T.Y. Wong3, S.M. Saw4, T. Aung1

1Singapore National Eye Cente, SINGAPORE, Singapore, 
2Singapore Eye Research Institute, SINGAPORE, Singapore, 
3University of Melbourne, MELBOURNE, Australia, 4Nation-
al University of Singapore, SINGAPORE, Singapore

Purpose: To examine the relationship of diabetes and hy-
perglycemia with central cornea thickness (CCT) in Malay 
adults in Singapore. 
Design: Population-based cross-sectional study. 
Participants: 3280 Malay adults aged 40 - 80 years liv-
ing in Singapore. 
Methods: The population was selected based on an age-
stratified random sampling procedure of Malay people living 
in the south-western part of Singapore. Participants had a 
standardized interview, examination and ocular imaging at 
a centralized study clinic. CCT measurements were per-
formed with an ultrasound pachymeter. Non fasting se-
rum glucose and glycosylated haemoglobin (HBA1c) was 
measured from all participants. Diabetes was defined as 
defined as non-fasting glucose levels of ≥200 mg/dl [11.1 
mmol/l], or self report of diabetic medications use or phy-
sician diagnosis of diabetes. 
Main outcome measures: CCT, non-fasting serum glu-
cose and HBA1c. 
Results: CCT was recorded for 3240 right eyes. In this 
population, CCT was normally distributed with a mean of 
541.2 um. There were 748 persons with diabetes (23.0%). 
After controlling for age and gender, persons with diabetes 
had a significantly greater CCT (547.2 um) than persons 
without diabetes (539.3 um, p<0.001), and CCT was great-
er with higher serum glucose levels (539.6, 540.2, 541.3, 
544.4, comparing increasing glucose quartiles, p=0.023) and 
higher HBA1c levels (537.8, 541.0, 541.4, 545.5, compar-
ing increasing HBA1c quartiles, p<0.001). In multiple lin-
ear regression models adjusting for age, body mass index, 
intraocular pressure and axial length, persons with diabe-
tes had, on average, CCT 6.50 um greater than persons 
without diabetes. 
Conclusions: This population-based study has shown that 
diabetes and hyperglycemia are associated with greater 
CCT, independent of age and intraocular pressure lev-
els. 
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P042 IOP AND PACHYMETRY IN COLOMBIAN OAG VS 
OAG SUSPECTS
H. Montenegro
Fundacion Santafe de Bogota, BOGOTA, Colombia

Objective: To describe IOP and pachymetry in two groups 
of colombian patients with OAG (before treatment) and OAG 
suspects. To evaluate if risk calculators derived from the 
OHTs are applicable to the OAG suspects group. 
Design: Retrospective cohort study. 
Materials and Methods: Only Colombian patients with 
newly confirmed OAG diagnosis and OAG suspects were 
included. All patients had ultrasound corneal pachymetry. 
Patients with previous medical or surgical treatment for 
any type of glaucoma and those having only one IOP mea-
surement were excluded. All patients had a comprehensive 
adult eye examination (AAO). IOP was measured with Gold-
mann applanation tonometry. Angle aperture was evaluat-
ed with indirect gonioscopy. Visual field testing humphrey 
SITA-standard 24-2. ONH documentation with photos, HRT 
or OCT. Some patients had serial tonometry and/or water 
drinking test tonometry. Results were kept in an electron-
ic data base for future analysis 
Results: Fifty-one OAGg suspects, median age 52, showed 
a normal distribution in corneal pachymetry, and average 
IOP of 15.7 (sd 12.2-19.2). Sixty-three OAG patients, me-
dian age showed a normal distribution for their corneal 
pachymetry and average IOP of 16.6 (SD 12.1- 21-1). 
Conclusion: In this group of Colombian patients, the cor-
neal pachymetry distribution was normal. Seventy-eight per-
cent of OAG had IOP below 24 mmHg; the average IOP 
in both groups was low and only 6 OAG suspects could 
be considered ocular hypertensives according to the OHTs 
criteria. Therefore, only 6 patients could be evaluated with 
star (scoring tool for assessing risk). IOP values in OAG 
an OAG suspects Colombian patients correlate with IOP 
in other OAG latino populations (Lales) and may be com-
parable to IOP values obtained in other OAG population 
based studies (Tajimi). 

P043 IMPORTANCE OF CENTRAL CORNEAL THICK-
NESS MEASUREMENT IN GLAUCOMA CLINICS 
M.B. Elahi, D. Bott, M. Nagar
Clayton Hospital, WAKEFIELD, United Kingdom

Introduction: Glaucoma, a leading cause of blindness in 
the UK, is characterized by damage to the optic nerve 
head, usually although not always, due to raised intra oc-
ular pressure (IOP) and in advanced stages visual loss is 
caused by progressive loss of visual field. Early diagnosis 
and prompt treatment are key to glaucoma management. 
The main aim of treatment is to lower IOP to preserve vi-
sual function. Target IOP is set for each individual patient 
depending on patient’s age, IOP at diagnosis and severi-
ty of disease. The European Glaucoma Society produced 
a set of guidelines in 2003 to help practitioners when ex-
amining glaucoma patients. They recommended that CCT 
was carried out on all new glaucoma patients as stan-
dard, together with four other criteria, i.e., IOP measure-
ment, gonioscopy, optic disc assessment and visual field 
analysis, to aid in diagnosis making. Average values for 
CCT are 500-550 microns (μ). Typically, a CCT-reading 
of less than 500 μ is classified as a 'thinner cornea' and 
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more than 600 μ as a 'thicker cornea'. Practitioners need 
to be mindful of corneal thickness and IOP relationship; 
IOP readings with Goldmann tonometery are falsely high 
with thicker corneas and vice versa. 
Aims and Objectives: 1. To evaluate the role of pachym-
etry in diagnosis of glaucoma. 2. To establish if one CCT 
measurement was enough. 
Methodology: A retrospective analysis of existing glaucoma 
patients at Clayton and Dewsbury hospitals between April 
2002 and September 2006. Data was collected on a pro-
forma and analyzed using microsoft excel programme. 
Results: One hundred sixty-eight patients identified. Av-
erage CCT was 538.6μ and corneas were relatively thick-
er in OHT patients and thinner in NTG patients. All eyes 
were further analyzed by dividing them into groups de-
pending on their diagnosis, and IOP measurements were 
found to be higher in eyes with thicker corneas. 49 eyes 
of 35 patients had 2 CCT readings taken over a period of 
time but no clinically significant difference in CCT mea-
surement was found on different occasions. 
Conclusions: CCT affects IOP, and therefore should be 
routinely carried out on all glaucoma patients. CCT mea-
surement helps in setting an accurate target IOP range 
and prevents over treatment. 

P044 TROPICAMIDE DOES NOT ALTER CENTRAL COR-
NEAL THICKNESS.
D. Pappas1, M. Smith2, P. Koutentakis1, A. Booth2

1Venizelio Heraklion Hospital, HERAKLION, Greece, 2Plym-
outh Royal Eye Infrmary, PLYMOUTH, United Kingdom

Purpose: To evaluate whether g. Tropicamide 1% (Min-
ims, Chauvin Pharmaceuticals Ltd) affects central corne-
al thickness (CCT) and intraocular pressure measurement 
(IOP) by Goldmann applanation tonometry. 
Design: Patients had three measurements in the mid-pu-
pillary axis both pre- and 15 minutes post instillation of g. 
Tropicamide 1%. One eye was included per patient. IOP 
was also measured pre and post g. Tropicamide 1% in-
stillation. 
Participants: Fifty-two Caucasians. No controls were 
used. 
Main outcome measures: CCT and IOP were measured 
pre and post g. Tropicamide 1% instillation. 
Results: The mean CCT (± 2 SD) pre-tropicamide instil-
lation was 553.7 μm (± 54.8). The mean CCT post-tropi-
camide instillation was 554.7 μm (± 56.14). This was not a 
statistically significant difference (t-test: paired two sample 
for mean). The median CCT remained unchanged at 550.5 
μm pre-and post-tropicamide instillation. The maximum IOP 
rise post-tropicamide instillation was 2 mmHg. 
Conclusions: Any measured change in IOP after pupil 
dilation with g. Tropicamide 1% is not due to a change 
in CCT. 
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P045 CORNEAL ENDOTHELIAL CELL DENSITY IN OPEN 
ANGLE GLAUCOMA
S. Gandolfi, N. Ungaro, C. Sangermani, M.G. Tardini, G. 
Bacchi, G. Ferrari
Institute of Ophthalmology, PARMA, Italy

Purpose: To measure the cell density of the corneal en-
dothelium in glaucomatous eyes (a) at diagnosis and (b) 
after longterm medical therapy.
Methods: A first cohort of 126 consecutive eyes, sched-
uled for cataract surgery and urrently treated with multi-
dose topical hypotensive drugs, were selected for the study 
and matched by age with control eyes. A second cohort 
of 56 untreated newly diagnosed glaucomatous eyes was 
matched by age with 56 control eyes referring to the out-
patient clinic for near refraction assessment. Exclusion cfri-
eria: previous bulbar surgery or laser, diabetes, history of 
keratitis, chronic artificial tears, bulbar trauma, uveitis, nar-
row angle, PEX endothelial cell count was performed with 
a non-contact Topcon sp 2000 p endothelial specular mi-
croscope. Eyes were divided into the following categories: 
(a) < 1000 cells, (b) 1000-1500, (c) 1500-2000, (d) 2000-
2500, (e) > 2500 cells. 
Results: The data from the treated patients are summa-
rized in the following table 

Cell count < 1000 1000-1500 1500-2000 2000-2500 > 2500 

Controls  4 12 82 20 8 

Glaucoma 28 71 18 5 2 

(chi square = 113, p < 0.00001). The cell density was in-
versely related to the duration of treatment (Spearman rank 
regression analysis, p < 0.001). No correlation was detect-
ed between cell density and (a) number of scheduled eye-
drops / day (Spearman rank regression analysis, p = 0.345) 
and (b) mean IOP of the daily phasing during treatment 
(Spearman rank regression analysis, p = 0.127) the data 
from the untreated patients are as follows: 

Cell count < 1000 1000 1500 1500 2000 2000 2500 > 2500 

Controls 3  6  24  22  1 

Glaucoma 6  9  23  18  0 

(chi square test, p = 0.179) the cell density moderately 
correlated with the mean IOP of the daily phasing (Spear-
man rank regression analysis, p = 0.045). 
Conclusions: Corneal endothelial cell density is lower in 
open angle glaucomatous eyes undergoing longterm mul-
tidose medical treatment.
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P046 CENTRAL CORNEAL THICKNESS (CCT) IN DAN-
ISH OCULAR HYPERTENSIVE AND GLAUCOMA PA-
TIENTS
J.T. Thygesen1, A.N. Zibrandtsen2, J. Dollerup3, P. Zibrandt-
sen4

1Copenhagen University Hospital, COPENHAGEN, Denmark, 
2Private Opht., CHARLOTTENLUND, Denmark, 3Pfizer, BAL-
LERUP, Denmark, 4Eye Clinic, LYNGBY, Denmark

Purpose: Glaucoma is a progressive optic neuropathy in 
which the intraocular pressure (IOP) is the most important 
risk factor for progression of the disease. According to the 
Ocular Hypertension Treatment Study, important risk fac-
tors for progression of ocular hypertension into glaucoma 
also includes CCT and cup-disk ratio. IOP measurement 
may cause readings that is depending on CCT. The scope 
of this study was to investigate the correlation between the 
CCT and previously identified rate of progression of the 
disease in a group of Danish patients suffering from ocu-
lar hypertension (OH) and glaucoma. 
Design: A cross sectional measurement of CCT and other 
indicators for severness of OH and glaucoma. Sonomed 
pachymeter 300 AP were used for CCT measurement. 
Participants: Ophthalmologists in private practice with up 
to 60 OH and glaucoma patients. 
Outcome measures:All participating ophthalmologists were 
instructed in the use and calibration of the pachymeter. 
They were furthermore encouraged to use the pachymeter 
for at least one week prior to the start of the consecutive 
screening of the CCT on patients, attending the practice 
in a given period. Before measuring the CCT, the ophthal-
mologists were asked to evaluate the rate of progression 
of the disease on a visual analogue scale (VAS).
Results: 3150 patients entered. Seventy-four patients were 
excluded mainly because of missing data for age, gender 
or diagnosis. Mean CCT for a Danish OH and glaucoma 
patients was recorded 560.5 my meters (SD 41.3) The cor-
relation between CCT and the recorded rate of progres-
sion of the disease was found to be negatively correlated: 
p<0.0001 R= -0.25 (Fig 1). 
Conclusion: The CCT is negatively correlated to the clin-
ical estimation of the rate of progression of glaucoma in a 
large Danish glaucoma patient population. CCT measure-
ment may be a valuable additive diagnostic tool when es-
timating the rate of progression in glaucoma patients. 
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2.3. Anatomical structures in glaucoma: 
Sclera
P047 MECHANICS OF INDIVIDUAL-SPECIFIC MODELS 
OF THE CORNEO-SCLERAL SHELL IN GLAUCOMA.
J.G. Flanagan, I. A. Sigal, R.E. Norman, S.M.K. Rausch, 
I. Tertinegg, A. Eilaghi, K. Morgan, S. Portnoy, J. Sled, 
C.R. Ethier
University of Toronto, TORONTO, Canada

Purpose: Previous work suggests that IOP-induced forc-
es acting on the optic nerve head (ONH) depend strong-
ly on scleral thickness and globe diameter, among other 
factors (IOVA, 46:4189). Here we study the biomechanics 
of whole human globes, with emphasis on force transmis-
sion to the ONH. 
Methods: Individual-specific finite element computer models 
of the corneo-scleral shell and lamina cribrosa (LC) were 
reconstructed from μMRI scans of 3 enucleated, ostensi-
bly normal, human post mortem eyes, as described else-
where. Simplified axisymmetric models with homogeneous 
thickness based on the mean thickness and 
curvature of each scleral shell were also created. Commer-
cial software (Ansys Inc, USA) was used to predict ocular 
response to an IOP increase from 5 to 50 mmHg in all mod-
els. Tissue properties were as previously described (IOVA, 
46:4189). Median and peak (95th percentile) magnitudes 
of IOP-induced equivalent stress and principal 
strains were used to quantify the biomechanical re-
sponse. 
Results: In individual-specific models, global mean stress-
es were 10.5, 8.2 and 10.4 times the IOP (XIOP). There 
were substantial variations in stress and strain from one 
region to another, with peak stresses of (XIOP): 18.7, 14.1 
and 17.4. Longitudinally, stresses and strains were maxi-
mal at the equator, and up to 2x those at the poles. Stress-
es also varied circumferentially and were as much as 40% 
higher on one side than the other at the equator. In the 
peripapillary region the stresses were relatively axisymmet-
ric in some eyes (5% variation) and asymmetric in others 
(30% variation). Stresses and strains were more homo-
geneous in the simplified models, e.g., in the simplified 
model of eye 1 global mean and peak stress were (XIOP) 
10.8 and 11.4. 
Conclusions: Physiologically accurate models of human 
globes confirm that scleral geometry has a substantial in-
fluence on ocular biomechanics. The magnitude and axial 
symmetry of the forces exerted on the onh by the sclera 
vary between individuals, and could potentially influence 
onh sensitivity to IOP. 

P048 MEASUREMENT OF SCLERAL THICKNESS DIS-
TRIBUTION IN HUMAN EYES USING MICRO-MRI
J.G. Flanagan, S.M.K. Rausch, I. A. Sigal, R.E. Norman, 
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C.E. Olesen, I. Tertinegg, K. Morgan, S. Portnoy, J. Sled, 
C.R. Ethier
University of Toronto, TORONTO, Canada

Purpose: Previous studies (IOVS, 2005, 46:4189) suggest 
that scleral thickness has a substantial influence on the bio-
mechanics of the optic nerve head (ONH), which is believed 
to play a role in the pathogenesis of glaucomatous optic 
neuropathy. Here we measure the three-dimensional (3-d) 
scleral thickness distribution of whole human eyes. 
Methods: Enucleated ostensibly normal human post mor-
tem eyes (n=3) were fixed and bathed for at least two 
weeks in 2 mm gadoteridol (Prohance, Bracco Diagnos-
tics), a t1 shortening agent. Micro-mri was performed using 
a 7t scanner (Varian Instruments, Palo Alto, CA) and a t1-
weighted spin-echo 3-d protocol that gave 80 μm isotropic 
resolution over the entire eye. Scans were manually seg-
mented, simplified and smoothed using amira 3.1.1 soft-
ware (Mercury Computer Systems, inc.). Scleral thickness 
was measured at every surface node (~800,000 points) of 
the resulting 3d models. The sclera was divided by 6 par-
allels and 8 meridians, forming 56 regions. Global and re-
gional mean scleral thicknesses were computed. 
Results: Global scleral thicknesses of the 3 eyes were 
(mean ± SD): 543.76±229.29 μm, 687.29±246.61μm, and 
576.85±193.38 μm. The ratios of largest over smallest mean 
regional thicknesses within an eye were: 4.38, 3.74, and 
3.21, respectively. Mean regional scleral thickness ranged 
from 218.46 μm at the equatorial inferior temporal region 
of eye 1 to 1069.41 μm at the peripapillary nasal superi-
or region of eye 2. Thickness distribution was not axisym-
metric, e.g., eye 2 was more than three times thicker at 
the equator in the inferior temporal region (913 μm) than 
in the superior nasal region (286 μm). 
Conclusion: Micro-MRI has been shown to provide de-
tailed maps of scleral thickness while overcoming many of 
the artifacts of previous techniques. There were substan-
tial variations in regional scleral thickness between eyes, 
but also within an eye. The effects of these variations in 
onh biomechanics are still unclear and should be further 
investigated. 

2.4. Anatomical structures in glaucoma: 
Anterior chamber angle
P049 A COMPARISON OF IRIS THICKNESS BETWEEN 
GLAUCOMA PATIENTS AND NORMAL EYES IN THAI-
LAND
P. Chindasub
Siriraj hospital, BANGKOK, Thailand

Purpose: To compare the iris thickness between glauco-
ma patients and normal subjects using ultrasound biomi-
croscopy (UBM). 
Design: A prospective comparative clinical trial. 
Participants: This study included 125 eyes from 125 sub-
jects who were categorized as having primary angle closure 
glaucoma (PACG) 36 eyes, primary open angle glaucoma 
(POAG) 46 eyes, and normal subjects 43 eyes. All eyes 
with PACG underwent laser peripheral iridotomy (LPI) at the 
superior quadrant at least 3 months prior to the study. 
Methods: The inferior anterior chamber angle was mea-
sured by using UBM. Only one eye from each subject was 
randomly selected for the study. 

Main outcome: The obtained data included iris thickness 
(ID), anterior chamber depth (ACD), angle opening dis-
tance (AOD), trabecular-ciliary process distance (TCPD), 
iris-ciliary process distance (ICPD), scleral ciliary process 
angle (SCPA) and scleral iris angle (SIA). The compari-
son between the groups was analyzed by using one-way 
anova and t-test. 
Results: The peripheral iris thickness (ID1) in PACG was 
not significantly different from POAG and normal subjects 
(0.46+0.06, 0.46+0.06 and 0.47+0.09 mm, p=0.52, 0.12, 
respectively). The iris thickness 2 mm from the iris root 
(ID2) in PACG (0.52+0.07 mm) was significantly thinner 
than for normal subjects (0.56+0.09 mm) but not for POAG 
(0.52+0.11 mm). The maximal iris thickness near the pupil-
lary edge (ID3) in PACG (0.59+0.10 mm) was significant-
ly thinner than for POAG and normal eyes (0.64+0.11 and 
0.67+0.08 respectively, p<0.001). PACG had ICPD less than 
POAG and SCPA, SIA less than for normal subjects. Both 
POAG and normal subjects had ACD, AOD, and TCPD sig-
nificantly greater than PACG. 
Conclusion: The UBM finding of peripheral iris thickness 
(ID1) in PACG after LPI was not significantly different from 
POAG and normal subjects. PACG has shown a thinner iris 
thickness (ID2 and ID3) when compared to normal eyes. 
References: 
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Glaucoma 2005;14:387-91. 2. Kobayashi H , Ono H, Kiryu 
J, Kobayashi K and Kondo T. Ultrasound biomicroscopic 
measurement of development of anterior chamber angle. 
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oscopy in relative pupillary block, peripheral anterior syn-
echia and plateau iris configuration. J Glaucoma 13, 6. 
4. Garudadri CS, Chelerkar V and †rishita Nutheti. An ul-
trasound biomicroscopic study of the anterior segment in 
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2.5.1. Anatomical structures in glaucoma: 
Mesh work: Trabecular meshwork
P050 EFFECT OF DEXAMETHASONE ON THE EX-
PRESSION OF ZO-1 IN GLAUCOMATOUS TRABECU-
LAR MESHWORK CELLS
Y. Zhuo, F. Hou, L. Wang, J. Ge
Zhongshan Ophthalmic Center, GUANGZHOU, China

Purpose: Dexamethasone (DEX) may contribute to en-
hanced glucocorticoid responsiveness and increased IOP 
in patients with primary open-angle glaucoma (POAG), and 
intercellular junctions are likely involved in the mechanism 
of increased resistance associated with glucocorticoid ex-
posure. The present study aims to investigate the effect 
of DEX on the expression of the junction-associated pro-
tein zonula occludens protein-1 (ZO-1) in glaucomatous 
trabecular meshwork (GTM) cells. 
Methods: The GTM cells were derived from trabeculectomy 
of patients with POAG. Third-passage cells were identified, 
and then separately plated on plastic dishes or transwell 
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plates. After 1d, 3d, 5d of 0.1mm DEX treatment, western 
blot analysis and immunocytochemistry analysis were per-
formed to detect the expression of ZO-1 in GTM cells from 
the same patient with or without DEX treatment. Transep-
ithelial electrical resistance (TEER) across monolayer of 
GTM cells was measured by an evom voltohmmeter. 
Results: After 1d, 3d, 5d of 0.1mm DEX treatment, the 
expression of ZO-1 was increased by 5- , 2- ,1-fold, and 
TEER was increased by 33%, 88%, 95%, compared with 
that in the GTM cells without DEX treatment. Immunocy-
tochemistry analysis showed that the distribution of ZO-1 
did not change significantly, but the expression of ZO-1 in 
the membrane proximal cytoplasm markedly increased in 
the GTM cells with DEX treatment. 
Conclusions: These results indicate that the junction-as-
sociated protein ZO-1 is associated with the development 
and maintenance of transendothelial flow resistance in cul-
tured GTM cells. It suggests that ZO-1 may play a role in 
glucocorticoid hyperresponsiveness in POAG. 
This work was supported by grants from the foundation 
for the author of national excellent doctoral dissertation of 
China no. 200363. 
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P051 IMMUNOHISTOCHEMICAL EVALUATION OF THE 
EXTRACELLULAR MATRIX IN TRABECULAR MESH-
WORK IN STEROID-INDUCED GLAUCOMA
A. Tawara, N. Tou, T. Kubota, Y. Harada, K. Yokota
University of Occupational & Environmental Health, KITA-
KYUSHU, Japan

Purpose: To immunohistochemically examine the localiza-
tion of the extracellular matrix (ECM) in the trabecular mesh-
work (TM) in steroid-induced glaucoma (SG) specimens. 
Design: Retrospective case-control study. 
Participants: Two patients with SG and 2 with primary 
open angle glaucoma (POAG). 
Methods: We morphologically and immunohistochemical-
ly examined 3 trabeculectomy specimens obtained from 2 
patients with SG and 2 from 2 patients with POAG. For 
the morphological study, the ultra-microtome sections were 

observed using an electron microscope. For the light mi-
croscopic immunohistochemical analyses, frozen sections 
were stained by the avidin-biotin complex method using 
anti-type iv collagen, anti-type vi collagen, anti-heparan 
sulfate proteoglycan (hspg), anti-fibronectin or anti-myo-
cillin (myoc) antibody. 
Main outcome measures: Comparison of the immunohis-
tochemical localization of ECMs in TM between SG and 
POAG. 
Results: The morphological examinations revealed accumu-
lations of basement membrane-like and fine fibrillar-like ma-
terials in the outer TM of SG specimens. Type iv collagen, 
HSPG and fibronectin antibodies in SG specimens showed 
a greater degree of staining in the outer TM in comparison 
to the POAG specimens; in contrast, the other antibodies 
including the type vi collagen and myoc, did not. 
Conclusions: The localization of ecms in the tm is differ-
ent in sg in comparison to that in poag patients. 
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2.9. Anatomical structures in glaucoma: 
Ciliary body
P052 THE ELECTROPHYSIOLOGY OF ISOLATED HU-
MAN CILIARY BODY EPITHELIUM (CBE): EFFECTS OF 
OUABAIN AND BATHING CHLORIDE
Y. Ling1, J. Ge1, C.H. To2, C.W. Kong2, M.K. Lin1, Y.H. 
Zhuo1, F. Hou1

1Zhanshan Ophthalmic Center,Guangzhou, GUANGZHOU, 
China, 2The Hong Kong Polytechnic University, HONG 
KONG, China

Purpose: To study the characteristics of ion transport across 
the isolated human ciliary body-epithelium (CBE) and to 
provide insight on the mechanism of aqueous humor for-
mation of human eye. 
Design: Experimental study. 
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Methods: Fresh isolated human CBE was mounted in an 
ussing-type chamber. The effects of ion substitution and 
ouabain on transepithelial electrical parameters were in-
vestigated. 
Results: The electrical polarity of the transepithelial po-
tential difference (PD) at the aqueous side was positive in 
some and negative in others. When it was positive, PD, 
the short-circuit current (SCC) and tissue resistance (RT) 
across the preparations were 0.56±0.06 mv, 12.03±1.26 
μa/cm2 and 48.0±1.7 ωcm2, respectively. While the aque-
ous side is negative, PD, SCC and RT were0.40±0.05 mv, 
9.83±1.14 μa/cm2 and 46.6±1.7 ωcm2, respectively. The 
electrical polarity of the transepithelial PD was not related 
to the post-mortem time of eyes. Ouabain (0.01 mm) was 
applied either to the aqueous or blood side of the isolat-
ed human CBE at transepithelial positive or negative PD 
and the response was observed within 1 to 3 min. When 
the transepithelial PD was negative on the aqueous side, 
a biphasic response (first hyperpolarised, then depolarised) 
of PD and SCC was observed. When the PD was positive, 
only hyperpolarization, but no depolarization was found. 
Both PD and SCC of the human CBE were found to de-
pend on the concentration of the CL bath when the tran-
sepithelial PD was negative on the aqueous side. 
Conclusions: The results suggest that the in vitro human 
CBE preparations were viable and suitable for studying 
the ion transport activity. The electrical polarity of the tran-
sepithelial PD at the aqueous side of human CBE can be 
positive or negative and it was not related to post-mortem 
time of eyes. The na+,k+-atpase was intact and may con-
tribute to the ion transport and maintain the transepitheli-
al PD. CL transport may be important in aqueous humor 
formation in humans. 
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2.12. Anatomical structures in glaucoma: 
Choroid, peripapillary choroid, peri pa pil-
lary athrophy
P053 PERIPAPILLARY ATROPHY AFTER ACUTE PRI-
MARY ANGLE-CLOSURE
S. Lim1, F. Rensch2, K. Lee1, T. Aung1, R. Husain3, G. Gaz-
zard3, S.K.L. Seah1, J.B. Jonas2

1Singapore National Eye Centre, SINGAPORE, Singapore, 

2Ruprecht-Karls-University of Heidelberg, HEIDELBERG, 
Germany, 3Institute of Ophthalmology UCL, LONDON, Unit-
ed Kingdom

Purpose: To determine the changes in peripapillary atrophy 
in eyes after acute primary angle-closure (APAC). 
Design: Prospective observational clinical study. 
Participants: The study included 40 eyes of 38 patients 
of predominantly Chinese ethnicity. 
Methods: The intraocular pressure at the time of presen-
tation was 51.7 ± 12 mmHg (median: 55 mmHg; range: 
30- 74 mmHg), and the mean duration of the symptoms 
was 37.7 ± 69.4 hours (range 1 to 336 hours). A laser iri-
dotomy was performed 3.2 ± 8.4 days (median of 1 day, 
range 0 to 48 days) after the apac episode leading to a 
normalization of the intraocular pressure. Color optic disc 
photographs taken at 2 weeks and at 16 weeks after the 
attack were morphometrically examined. Peripapillary atro-
phy was divided into alpha zone and beta zone. 
Results: Comparing the baseline measurements with the 
measurements performed 16 weeks after the APAC epi-
sode, the minimal width of alpha zone (0.013±0.056 arbi-
trary units versus 0.016±0.001 arbitrary units; p=0.23), the 
maximal width of alpha zone (1.11±1.31 arbitrary units ver-
sus 1.31±0.79 arbitrary units; p=0.02), the minimal width of 
beta zone (0.030±0.122 arbitrary units versus 0.033±0.166 
arbitrary units; p=0.93), and maximal width of beta zone 
(0.62±0.94 versus 0.73±0.98 arbitrary units; p=0.42) did not 
vary significantly. The optic cup was significantly (p<0.0001) 
enlarged at the end of follow-up. 
Conclusions: Alpha zone and beta zone of peripapillary 
atrophy did not markedly enlarge in patients after APAC 
with a short term and marked elevation of intraocular pres-
sure, despite an enlargement of the optic cup during a fol-
low-up of 4 months. 
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P054 DIFFERENCES IN PERIPAPILLARY ATROPHY BE-
TWEEN GLAUCOMATOUS AND NORMAL EYES. THE 
BEIJING EYE STUDY
X. Xie1, L. Xu1, Y. Wang1, H. Yang1, J. Jonas2

1Beijing Tongren Hospital, BEIJING, China, 2University of 
Heidelberg, MANNHEIM, Germany

Purpose: To determine whether peripapillary atrophy is as-
sociated with glaucoma in a population-based study. 
Design: Population-based, cross-sectional cohort study. 
Participants: The Beijing Eye Study included 4439 sub-
jects out of 5324 subjects invited to participate (response 
rate: 83.4%). 
Methods: After excluding highly myopic eyes, data of 4003 
(90.2%) subjects entered the statistical analysis. Glauco-
matous optic nerve damage was detected in 93 (2.3%) 
subjects. 
Main outcome measures: Color optic disc photographs 
(30°) were morphometrically examined. Peripapillary atro-
phy was divided into alpha zone and beta zone. Glauco-
matous optic nerve atrophy was defined by a glaucomatous 
optic nerve head appearance. 
Results: Peripapillary atrophy as a whole and measured 
separately in four disc sectors was significantly larger and 
occurred significantly more frequently in the glaucomatous 
group than in the non-glaucomatous group (beta zone, total 
area: 1.21± 1.92 mm2 versus 0.32 ± 0.99 mm2; p<0.001). 
In multiple regression analysis, area of beta zone was sig-
nificantly associated with age (p<0.001), myopic refractive 
error (p<0.001), and presence of glaucomatous optic nerve 
damage (p<0.001), with no significant difference between 
chronic open-angle glaucoma (n=72) and chronic angle-clo-
sure glaucoma (n=21) (beta zone area: 1.20 ± 0.39 mm2 
versus 1.19 ± 0.46 mm2; p=0.69). 
Conclusions: In a population-based setting, beta zone of 
peripapillary atrophy is significantly larger and occurs more 
frequently in glaucomatous eyes than in normal eyes of adult 
Chinese, with no marked difference between chronic open-
angle glaucoma and primary angle-closure glaucoma. 
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2.13. Anatomical structures in glaucoma: 
Retina and retinal nerve fibre layer
P055 RETINAL TAU PATHOLOGY IN HUMAN GLAU-
COMA
N. Gupta1, J. Fong1, L.C. Ang2, Y.H. Yücel1
1University of Toronto/St. Michael's Hosp, TORONTO, Can-
ada, 2University of Western Ontario, LONDON, Canada

Background: Tau protein is essential to microtubule integ-
rity in neurons, and abnormal hyperphorylated tau protein 
at8 is associated with neurodegenerative diseases such 
as Alzheimer’s disease. Tau protein and abnormal tau at8 
were evaluated in human glaucoma to determine wheth-
er abnormal tau protein plays a role in glaucomatous neu-
ral degeneration. 
Methods: Sections from 11 glaucoma eyes and 10 age-
matched control eye specimens were immunostained for 
normal tau protein (bt2) and for hyperphosphorylated tau 
protein (at8). Measurements of immunofluorescence inten-
sity in glaucoma retinas were compared to those in control 
retinas. Abnormal tau at8 and parvalbumin, a horizontal cell 
specific marker, were studied with double-immunofluores-
cence techniques to determine co-localization. 
Results: Normal tau protein was decreased in glaucoma 
retina compared to age-matched control retina. Abnormal 
tau at8 was evident within the posterior retina, predomi-
nantly in the inner nuclear layer in glaucoma and this was 
not observed in controls. Quantitative immunofluorescence 
techniques demonstrated significantly increased abnormal 
tau at8 in glaucoma compared to controls. Abnormal tau at8 
was specifically localized in horizontal cells of the retina. 
Conclusions: Abnormal tau at8, a pathologic hallmark of 
neurodegenerative disorders known as the tauopathies, is 
present in human glaucoma. Horizontal cells in the retina 
are implicated in the neurodegenerative process in glau-
coma. 

P056 THE RELATIONSHIP BETWEEN RETINAL NERVE 
FIBER LAYER THICKNESS AND OCULAR HEMODY-
NAMICS
I. Januleviciene1, I. Sliesoraityte2, A. Siesky3, A. Harris3

1Kaunas University of Medicine, KAUNAS, Lithuania, 2De-
partment of Signal Processing, KAUNAS, Lithuania, 3Glau-
coma Research and Diagnostic Center, INDIANAPOLIS, 
United States of America

Purpose: To identify the presence of retinal nerve fiber 
layer (RNLF) thickness, retrobulbar blood flow velocities 
and ocular perfusion variability for healthy and open-an-
gle glaucoma subjects. 
Design: Prospective cross-sectional study. 
Participants: Thirty somatically healthy individuals and 30 
open-angle glaucoma subjects. 
Methods: Age-gender stratified selection has been applied 
for target sample formation. Standard scanning laser polar-
imetry parameters were recorded. Retrobulbar blood flow 
velocities in the ophthalmic (OA), central retinal (CRA) and 
short posterior ciliary arteries (SPCA) were assessed using 
color doppler imaging. Peak-systolic (PSV), end-diastolic 
(EDV) velocities, pulsatility (PI) and resistivity (RI) index-
es were evaluated. Ocular perfusion (OPP) and diastolic 
perfusion pressures (DPP) were calculated. P values less 
than 0.05 were accepted as statistically significant. 

book_WGC2007abs.indb   62book_WGC2007abs.indb   62 27-6-2007   8:57:4227-6-2007   8:57:42



 63

Main outcome measures: RNLF thickness, retrobulbar 
blood flow velocities, ocular perfusion pressure. 
Results: Decreased RNLF thickness and increased nerve fi-
ber index (NFI) were observed in glaucoma group (p<0.005). 
Statistically significant blood flow velocity reduction was re-
corded in OA EDV (p=0.0048) and in CRA PSV (p=0.0308) 
for glaucoma cases. The mean OPP was 59.10±8.2mmHg 
and DPP 73.87±9.5mmHg among somatically healthy; re-
spectively 54.20±9.6mmHg and 68.63±7.9mmHg for glau-
coma patients. Diminished OA EDV and the CRA PSV 
indexes regarding to decreased rates of DPP and OPP 
and decreased RNLF thickness were observed in glaucoma 
group (p<0.01) and not observed for healthy subjects. Statis-
tically significant moderate Negative correlation was revealed 
between NFI and OPP, DPP, OA EVD, CRA PSV values 
(r1=-3.059; r2=-4.06; r3=-0.165; r4=-0.180; p<0.05). 
Conclusions: Our data suggest that the association be-
tween ocular circulation and nerve fiber layer thickness 
is observed in glaucoma patients but not in age-matched 
controls. 
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2.14. Anatomical structures in glaucoma: 
Optic disc

P057 PATTERNS OF OPTIC DISC CHANGE IN EARLY 
GLAUCOMA AND GLAUCOMA SUSPECT PATIENTS
S.L.M. Mansberger, H. Nguyen, R. Torres, S. Demirel, B.A. 
Fortune, S.K. Gardiner, G.A. Cioffi, C.A. Johnson
Devers Eye Institute, PORTLAND, United States of America

Purpose: To determine the most common patterns of optic 
disc change in early glaucoma suspect patients. 
Methods: We prospectively enrolled both eyes of patients 
into the perimetry and psychophysics in glaucoma (PPIG) 
study and obtained yearly optic disc photography using si-
multaneous stereo-paired photography (Nideck 3-dx stereo 
camera, Tokyo, Japan). Two glaucoma specialists inde-
pendently graded the baseline and most recent optic disc 
photographs for glaucomatous changes (optic disc progres-
sion). When disagreement occurred, the specialists re-grad-
ed these photos together attempting to achieve consensus; 
a third glaucoma specialist adjudicated any continuing dis-

agreements to arrive at a final determination. The spe-
cialists categorized the type of optic disc progression as 
follows: increased rim thinning (two or more clock hours), 
new notching (one clock hour or less) of the neuroretinal 
rim, increased excavation (undermining of the optic disc 
margin), and new or increased nerve fiber layer defect(s). 
They also determined the quadrant(s) that these changes 
occurred. We also determined the sensitivity and specific-
ity for detecting optic disc progression, and the reproduc-
ibility of the final determination. 
Results: We enrolled 168 patients (96 female, 72 male, 
336 eyes) into the study with a follow-up time of at least 
4 years (median = 6.1 yrs.). Average age at baseline was 
58 (range: 35-87) yrs. The sensitivity, specificity, and re-
producibility of the final determination were each 80%. The 
specialists determined that 91 eyes (27%) showed optic 
disc progression. Of those eyes with progression, the most 
common location for progression was the inferior tempo-
ral quadrant. Excavation and rim thinning occurred in two 
or more quadrants in 33% and 31%, respectively, of eyes 
with optic disc progression. 
Conclusion: Optic disc progression occurred frequently 
in this cohort of glaucoma suspects and early glaucoma 
patients. When evaluating the optic disc for glaucomatous 
progression in a similar cohort, eye care providers should 
pay particular attention to increased excavation and neu-
roretinal rim thinning. 

P058 CORRELATION BETWEEN CENTRAL CORNEAL 
THICKNESS AND OPTIC DISC DEPTH IN SHORT-TERM 
IOP INCREASE
S. Astakhov, E.L. Akopov, V.V. Potyemkin
Pavlov State Medical University, ST.PETERSBURG, Rus-
sian Federation

Aim: The aim of the study was to assess correlation be-
tween central corneal thickness (CCT) and optic disk cup 
depth increase in short-term intraocular pressure (IOP) el-
evation in patients with primary open-angle glaucoma (54 
patients, 98 eyes, mean age 64±2,27 years), ocular hy-
pertension (5 patients, 9 eyes, mean age 68,29±2,08) and 
healthy volunteers (37 people, 61 eyes, mean age 48,4±6,57 
years). The study was designed as a nonrandomized pro-
spective clinical trial. 
Methods: The mean cup depth (MCD) of the optic disc 
was evaluated with the Heidelberg Retinal Tomographer 
(HRT-III). After baseline examination suction cup was used 
to increase IOP for 10 mmHg above baseline and MCD 
was determined again. IOP was controlled with 'Pascal' dy-
namic contour tonometer before and during suction. IOP 
increase resulted in MCD increase in all cases. The dif-
ference of MCD before and during suction was assessed. 
CCT was measured with ultrasound pachimetry.
Results: No correlation was found between CCT and op-
tic disk cup depth increase in IOP elevation in all groups. 
There was no difference in value of correlation coefficients 
between the investigated groups. 
Conclusion: Thus, no evidence was received, proving the 
impact of CCT on the biomechanical properties of the op-
tic disc. 
References:
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digm for understanding the role of IOP-related stress and 
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P059 COMPARISON OF OPTIC DISC SIZE BETWEEN 
PRIMARY OPEN-ANGLE GLAUCOMA PATIENTS AND 
NORMAL SUBJECTS
M. Akashi, K. Mori, Y. Ikeda, T. Ikushima, L. Kobayashi, 
K. Imai, S. Kamei, S. Kinoshita
Kyoto Prefectural University of Medicine, KYOTO, Japan

Purpose: To investigate and compare the optic disc size 
between primary open-angle glaucoma (POAG) patients 
and normal subjects. 
Subjects and Methods: From March 2005 to April 2006, 
157 primary open-angle glaucoma patients who were di-
agnosed at the Kyoto Prefectural University of Medicine 
and 474 normal subjects were enrolled in this study. Nor-
mal subjects were all volunteers, and prior informed written 
consent was obtained from each individual. Those subjects 
were confirmed to be normal by glaucoma specialists using 
FDT screening n-30 (Carl Zeiss Meditec, Jena, Germany), 
non-mydriatic optic disc photographs TRC-NW200 (Topcon, 
Tokyo, Japan) and non-contact tonometer RKT-7700 (Ni-
dek, Gamagori, Japan). All study participants underwent 
HRT-II measurement (Heidelberg Retina Tomograph-II, Hei-
delberg Engineering GmbH, Heidelberg, Germany) for both 
eyes. After measuring with HRT-II, the right eyes were cho-
sen for further statistical analysis (Mann-Whitney u test 
and f test).
Results: the mean optic disc area of POAG patients and 
normal subjects were 2.27±0.75 and 1.88±0.49mm2, re-
spectively. The mean optic disc area of POAG patients 
was significantly larger than that of normal subjects (Mann-
Whitney u test; p<0.0001). In addition, the dispersion of 
optic disc area of POAG patients was significantly larger 
than that of normal subjects (f test; p<0.05).
Conclusion: in POAG patients, the optic disc size and its 
dispersion were both significantly larger than those of nor-
mal subjects.  
References: 
1. Chihara E , et al. Graefes Arch Clin Exp Opthalmol 
1994;232:265-271. 2. Pakravan M, et al. Br J Opthalmol 2007; 

91:26-28. 3. Harry A, et al. Invest Opthalmol 1992;33:2012-
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P060 OPTIC DISC MORPHOLOGY IN OPEN-ANGLE 
GLAUCOMA VERSUS ANGLE-CLOSURE GLAUCOMA 
IN SOUTH INDIA
R. Parikh, R. Parikh, R. Thomas, J. Jonas
L. V. Prasad Eye Institute, HYDERABAD, India

Purpose: To investigate differences in the optic disc ap-
pearance between patients with angle-closure glaucoma 
versus open-angle glaucoma. 
Study Design: Cross-sectional observational study. 
Participants and/or controls: Two groups of patients 
(primary open angle glaucoma (POAG) and primary an-
gle closure glaucoma (PACG) who satisfied the inclusion 
and exclusion criteria were included. POAG were diag-
nosed in presence of characteristic changes in the optic 
disc and corresponding typical defects in the visual field 
for with intraocular pressure more than 21 mmHg. Based 
on the mean deviation value, patients can be classified 
into early, moderate and severe glaucoma. PACG were 
diagnosed in presence of sign of angle closure on goni-
oscopy with characteristic changes in the optic disc and 
corresponding typical defects in the visual field with IOP 
more than 21 mmHg. 
Main outcome measures: Stereoscopic colour optic disc 
photographs were qualitatively and quantitatively assessed 
using unpaired t test. 
Results: 60 patients with angle-closure glaucoma and 52 pa-
tients with open-angle glaucoma were included. Both study 
groups did not differ significantly (p=0.7) in visual field loss, 
age, refractive error and gender. Table 1 shows quantita-
tive and qualitative parameters in POAG and PACG groups. 
In the POAG group compared with the PACG groups, fre-
quency of localized retinal nerve fiber layer was less fre-
quent. (p=0.04). Both groups did not vary significantly in 
optic disc size, and shape, frequency of detected disc hem-
orrhages, frequency of neuroretinal rim notches. 
Conclusions: At a given amount of glaucomatous optic 
nerve damage as measured by white on white perimetry, 
eyes with open-angle glaucoma and eyes with angle-clo-
sure glaucoma do not show significant differences in the 
optic nerve head appearance. 

P061 COMPARING TWO CLINICAL STRATEGIES TO DE-
SCRIBE THE OPTIC NERVE HEAD
H. Montenegro1, J. Bertran2, V. Gutierrez2, D. Laverde1

1Fundacion Santafe de Bogota, BOGOTA, Colombia, 2Horus 
Grupo Oftalmologico, BOGOTA, Colombia

Objective: Optic nerve head (ONH) evaluation is a main-
stay in OAG diagnosis. Armaly introduced us to the vertical 
c/d ratio concept and more recently Spaeth et al designed 
the DDLS: disk damage likelihood scale. Our objective is 
to find a correlation between these strategies to describe 
the ONH. 
Design: We hypothesized that clinical vertical c/d ratio and 
DDLS values correlate and are comparable to computer-
ized imaging values of the ONH. The study design is an 
observational case series. 
Materials and Methods: Patients with OAG and OAG sus-
pects having clinical vertical c/d ratio, DDLS and computer-
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ized imaging with HRT and OCT of the ONH were included. 
A Pearson test was used to compare the clinical DDLS and 
c/d ratios. With anova we evaluated the correlation between 
clinical and computerized imaging values of c/d ratio and 
DDLS. Statistical significance was preset at p<0.01. 
Results: We evaluated 31 optic nerves from 16 patients. 
Pearson test comparison of clinical vertical c/d ratio and 
DDLS result is r : 0.496 (p>0.01). Anova test for clinical and 
imaging c/d ratio result is f:12,42 (p<0,05), and for clinical 
and imaging DDLS result is f:0,843 (p=0.43). 
Conclusion: We showed a clinical correlation between ver-
tical c/d ratio and DDLS values. While clinical c/d values 
are reproducible in HRT or OCT, DDLS values are more 
variable. We need a larger group of patients to evaluate 
the computerized imaging documentation of DDLS. 
Discussion: DDLS introduces a variable not taken previ-
ously into account in the classical vertical c/d ratio evalua-
tion: the disc's dimensions. Furthermore, DDLS emphasizes 
on the remnant neural rim. Graphic documentation of these 
parameters requires objective measuring. While reproduc-
ibility of the vertical c/d ratio is moderate6, its concept lacks 
the importance of the disc size. DDLS integrates discs di-
mensions and neural rim remnant in the concept, and while 
reproducible among observers, it lacks an objective way 
of documentation. 
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P062 THE AFRICAN DESCENT AND GLAUCOMA EVAL-
UATION STUDY (ADAGES): RACIAL DIFFERENCES IN 
OPTIC NERVE STRUCTURE
A. Girkin1, J.M. Liebmann2, L.M. Zangwill3, J. DeLeon-Orte-
ga1, C. Bowd3, F.A. Medeiros3, S. Jain3, K. Boden3, R.N. 
Weinreb3, P.A. Sample3, The Adages3

1UAB, BIRMINGHAM, United States of America, 2New York 
Eye and Ear Infirmary, NEW YORK, United States of Amer-
ica, 3Hamilton Glaucoma Center, LA JOLLA, United States 
of America

Purpose: To compare the structure of the optic nerve and 
retinal nerve fiber layer (RNLF) between healthy participants 
of African descent (AD; n=190) and European descent (ED; 
n=194) obtained from the prospective, longitudinal, multi-
center observational cohort study, adages (n=1,224). 
Design: Cross-sectional comparative study. 
Participants: Three hundred eighty-four eyes (1/subject) 
(324 from adages and 60 from the diagnostic innovations 
in glaucoma study) were included that had a normal fun-
dus exam, normal visual fields, normal optic disc stereo-
photos, and an IOP <22 mmHg. 
Methods: Optic nerve topographic information was obtained 

using CSLO and OCT imaging, and RNLF thickness mea-
surements were obtained using CSLO, OCT, and SLP im-
aging. Categorical variables were compared using Fisher’s 
exact test and continuous variables with the two-sample stu-
dent’s t-test. The least-squared method was used for adjust-
ed comparison accounting for differences in disc area. 
Main outcome measures: Quantitative estimates of optic 
disc and RNLF structure. 
Results: The areas of the optic disc and cup were larger 
with deeper cups in eyes from individuals with AD com-
pared to those with ED, while the neuro-retinal rim was 
larger in the ad group. These differences were not sig-
nificant following adjustment for differences in disc area. 
The Moorefield regression analysis (MRA) performed with 
high specificity (99.4% ad, 100% ED), while the glauco-
ma probability score (GPS) showed a lower specificity in 
the ad group (83% ad, 89% ed; p- 0.021).
Conclusions: Significant differences in optic nerve mor-
phology were seen between healthy eyes from persons of 
AD and ED and must be taken into account when interpret-
ing results of diagnostic imaging in differing demographic 
groups. These differences are largely related to variation in 
optic disc area. Diagnostic methods that take into account 
differences in optic disc area, such as MRA, have a high-
er specificity in individuals of African descent. 
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2.16. Anatomical structures in glaucoma: 
Chiasma and retrochiasmal central nev-
rous system
P063 NOVEL NG2 GLIAL CELLS EXPRESS NMDA RE-
CEPTORS IN THE OPTIC TRACT AND LATERAL GE-
NICULATE NUCLEUS IN PRIMATE GLAUCOMA
Y. Yucel1, N. Gupta1, A. Darabie1, P.L. Kaufmann2

1University of Toronto/St. Michael's Hosp, TORONTO, Can-
ada, 2University of Wisconsin, MADISON, United States 
of America

Purpose: 1. To determine whether NG2 cells exist in nor-
mal and/or glaucomatous optic tract and lateral geniculate 
nucleus (LGN). 2. To determine whether NG2 cells express 
nmda glutamate receptors. 
Methods: Eight monkeys with right eye unilateral experi-
mental glaucoma and three normal control monkeys were 
studied. Optic tract and LGN layers were studied for ev-
idence of NG2 immunolabeling. NG2 chondroitin sulfate 
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proteoglycan immunoreactivity was detected using su-
per sensitive non-biotin hrp detection kit (Biogenex, CA, 
USA). Double-labelling for NG2 and NMDA receptor sub-
unit 1 was performed with immunofluorecence using tyra-
mide signal amplification kit (Molecular Probes, CA, USA). 
Colocalization studies of dual-color confocal images were 
performed using Manders’ overlap and Pearson’s correla-
tion coefficients. 
Results: In the normal optic tract and LGN, NG2-immuno-
reactive star-shaped cells with branching processes were 
detected. In glaucoma, NG2 cells were more easily iden-
tifiable in both optic tract and LGN. Colocalization stud-
ies in both normal and glaucomatous optic tract and lgn, 
showed the expression of NMDA receptor subtype 1 in 
NG2 cells. 
Conclusions: The NG2 glial cells represent a novel glial 
cell type in normal and glaucomatous optic tract and LGN. 
The expression of NMDA glutamate receptor in NG2 cells 
suggests their role in the glutamatergic system, and neu-
ral degeneration in glaucoma. 

2.17. Anatomical structures in glaucoma: 
Stem cells
P064 ACTION OF P38 AND ERK1/2 ON DIFFERENTIA-
TION INTO NEURON-LIKE CELLS FROM RHESUS MON-
KEYS MESENCHYMAL STEM CELLS
J. Ge, G. Song, R.Z. Jiang, B.Q. Liu, X.R. Sun, J.B. Liu, 
Y.H. Duan
Zhongshan Ophthalmic Center, GUANGZHOU, China

Objective: To investigate the role of p38 and ERK1/2 on 
rhesus monkeys mesenchymal stem cells differentiated into 
neuron-like cells. 
Design: Experimental study. 
Methods: To induce the neuronal phenotype, rhesus mon-
keys mesenchymal stem cells (MSCS) were incubated with 
AD-EGFP. Rhesus monkeys mesenchymal stem cells and 
AD-EGFP-infected stem cells were induced by 500ng/ml 
sonic hedgehog (SHH) for 24 hours. The expression of 
an early neuronal marker, neuron-specific enolase (NSE) 
was identified by immunocytochemistry. Under transmis-
sion and scanning electron microscope, ultra-structure of 
the differentiated cell were observed. Western blot analysis 
the change of p38 and ERK1/2 during MSCS differentiat-
ed into neuron-like cells. The role of p38 special inhibitor 
SB203580 and the ERK1/2 special inhibitor PD98059 in 
MSCS differentiated into neuron-like cells was observed 
in real time under phase contrast microscope. The role of 
overexpression of recombinant adenovirus ad-mek1 (CA), 
ad-ERK (Wild), and ad-p38 (AGF, mutant) during MSCS 
differentiated into neuron-like cells was also observed by 
fluorescence microscope. 
Main outcome measures: Immunocytochemistry, micros-
copy, flow cytometry, and western blotting assay. 
Results: During MSCS differentiated into neuron-like cells 
by SHH, mitogen-activated protein kinases (MAPKS) in-
volved in their signal transduction, p38 was activated and 
ERK1/2 was inhibited. P38 inhibitor SB203580 increased 
induced differentiation time compared with normal induced 
cells, and inhibited neurite outgrowth. The induced cells in-
fected AdMEK1(CA), and Ad-p38 (AGF,mutant) were lon-
ger than cells infected with Ad-EGFP in differentiation time, 

and neurites of differentiated cells were shorter than the 
cells infected with AD-EGFP. 
Conclusion: The activation of p38 and inhibition of ERK1/2 
were impacted on differentiation into neuron-like cells from 
rhesus monkeys mesenchymal stem cells induced by son-
ic hedgehog, which may has potential application on neu-
roprotection of stem cells in glaucoma. 
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P065 RA-INDUCED CHANGES OF FIVE PROTEIN KI-
NASE C ISOFORMS EXPRESSION IN DIFFERENTIATION 
OF MOUSE EMBRYONIC STEM CELLS INTO NEURON-
LIKE CELLS
Q.Y. Gao, Z.C. Wang, J. Ge, D.P. Huang
Zhongshan Ophthalmic Center, GUANGZHOU, China

Objective: Protein kinase c (PKC) is expressed in many 
kinds of cells, however, its dynamic expression in neu-
ronal differentiation of embryonic stem cells (ES cells) is 
still unknown. 
Design: Experimental study. 
Main outcome measures: We investigated PKCα, PKCβ, 
PKCγ, PKCδ and PKCε expression in differentiation of 
mouse ES cells into neuron-like cells by treatment with 
all-trans retinoic acid (RA) in an attempt to elucidate their 
roles in differentiation.
Methods: ES cells were subjected to an 18 day induction 
procedure which consisted of 4 days of culture as embry-
oid bodies without RA followed by 14 days of culture in 
the presence of 5×10-7 RA. 
Results: Immunohistochemistry studies demonstrated that 
PKCα was constantly expressed in stem cells and the aris-
ing cell types. PKC was detected in all differentiated cell 
types, whereby PKCβ, PKC', and PKCε were solely found 
in the neuronal derivatives. Western blot analyses showed 
that PKCβ, and ' were constitutively expressed but the ex-
pression of PKCα was down-regulated rapidly and PKC', 
and ε was up-regulated three days after addition of RA. 
While the protein levels of the PKC isoforms α, ', and ε re-
sumed to original levels after d7, when the major phenotyp-
ical alterations of the developing neurons were completed. 
Although similar results of PKC isotype gene expression 
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by RT-PCR analysis occurred, they did not fully recapitu-
late protein expression. 
Conclusions: This study was characterized the PKC iso-
enzymes profile in RA-induced differentiation of ES cells 
into neuron-like cells and suggests that PKC isoforms may 
play a very important role in differentiation of mouse ES 
cells along the neuronal pathway and would offer the new 
potential alternative seeding cells to treat glaucoma and 
other retinal degenerated diseases. 
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2.20. Anatomical structures in glaucoma: 
Other
P066 THE INFLUENCE OF EXTRAOCULAR MUSCLES 
TO IOP AND ITS APPLICATION TO GLAUCOMA TREAT-
MENT
K. Yoshida
Hifumi Eye Clinic, TOKYO, Japan

Objective: IOP has been thought regulated by the aque-
ous humor formation rate and its drainage resistance. Both 
of them are intraocular factors. However the tonus of ex-
traocular muscles and their rhythmical movements also 
have been found great factors to IOP. Excessive tonus 
of extraocular muscles and loss of its rhythmical move-
ments increase IOP. When the eyeball receives the exces-
sive pressure force by excessive contraction of extraocular 
muscles, IOP increases. And when the loss of rhythmi-
cal movements of extraocular muscles happens, IOP also 
increases. The aqueous humor circulation can be main-
tained not only by the hydrostatic pressure gap between 
intra and extra eyeball, but the dynamic movements of 
the eyeball driven by extraocular muscles are found even 
more essential. The rhythmical movements of the eyeball 
help the aqueous humor circulation. It provides an eye-
ball with pump effect. 

Design: The mechanism can be proved by applying a skel-
etal muscle relaxant ophthalmic solution to hypertension 
and non-hypertension eyes. Dantrolene sodium solution of 
very low concentration is used for the ophthalmic solution. 
Since dantrolene sodium is a skeletal muscle relaxant, the 
ophthalmic solution affects only extraocular muscles but 
not intraocular muscles. The ophthalmic solution releases 
the excessive tonus of extraocular muscles and recovers 
rhythmical movements of extraocular muscles, and then 
releases excessive IOP. 
Participants and controls: Four hypertension eyes and 
1 normal tension eye, one steroid-induced hypertension 
eye is included. 
Method: At first the IOP is measured by the non-contact 
tonometer, Topcon ct-50the, before the dantrolene sodi-
um ophthalmic solution of 100 ppm is applied for 2 times 
with 5 minutes interval to participants' eyes. Then the IOP 
mesurements are performed for 3 times every 10 minutes 
after the ophthalmic solution is applied. 
Main outcome measures: IOP.
Results: The IOP of the hypertension eyes has already 
started decreasing at 10 minutes after applying the oph-
thalmic solution, and continue to decrease until the third 
measurement of IOP. On the other hand the IOP of the 
normal tension eye does not change. The result is shown 
in the graph. 
Conclusions: The results show that the IOP is highly af-
fected by the tonus of extraocular muscles. The excessive 
tonus of extraocular muscles has been found to result in 
the excessive IOP. Therefore the extraocular muscles’ to-
nus control should be realized essential to IOP control. 
Now we may have a new IOP control method by looking 
at the extraocular muscles’ tonus. 
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3. LABORATORY METHODS

3.4. Laboratory methods: Molecular gen-
etics
P067 INVESTIGATION OF THE HLA DRB GENES IN 
UKRAINIAN PATIENTS WITH PRIMARY OPEN-ANGLE 
GLAUCOMA
D. Zhaboedov, O. Kurilina, P. Salata
National Medical University, KIEV, Ukraine

Purpose: The aim of this study was to determine wheth-
er the DNA polymorphism located in the HLA DRB1 genes 
show a specific association pattern in Ukrainian patients 
with primary open-angle glaucoma. 
Design: This was a cross-sectional, case-control, multi-
center study. 
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Participants and controls: There were examined 80 pa-
tients with primary open-angle glaucoma. The control group 
consisted of 20 healthy people. 
Methods: Blood samples were obtained from the cubital 
vein. DNA was extracted and HLA typing was performed 
by polimeraze-chain reaction. 
Main outcome measures: The frequencies of HLA DRB1 
gene were investigated. 
Results: We documented increased frequencies of HLA 
DRB1*11(05) and HLA DRB1*05(15) but none of them were 
significantly different from normal control subjects. Hap-
lotype analysis showed that the HLA DRB1*01 and HLA 
DRB1*13 haplotype is significantly increased in patients 
compared with control subjects. 
Conclusions: The haplotype HLA DRB1*01 and HLA 
DRB1*13 was increased in our patients (haplotype fre-
quency = 0.275 and 0,325, p = .0001). This may reflect 
the association of this haplotypes with the disease. Fur-
ther studies are needed regarding the genetic susceptibil-
ity to develop primary open-angle glaucoma. 
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P068 RECURRENT MYOCILIN ASN480LYS GLAUCOMA 
CAUSATIVE MUTATION ARISES DE NOVO IN A FAMI-
LY OF ANDEAN DESCENT
R.A. Perez Grossmann1, M.L. Guevara-Fujita2, A. Estrada-
Cuscano2, H. Pawar3, J.E. Richards4, R. Fujita2

1Instituto de Glaucoma y Catarata, LIMA, Peru, 2Univers-
idad de San Martin de Porres, LIMA, Peru, 3W.K.Kellogg 
Eye Center, Univ. of Michigan, MI, United States of Amer-
ica, 4W.K. Kellogg Eye Center, Univ.of Michigan, MI, Unit-
ed States of America

Purpose: To identify and characterise MYOC mutations in 
a group of 11 primary open-angle glaucoma (POAG) fam-
ilies of South American native and admixed origins from 
Peru. 
Participants and Methods: Patients and relatives partic-
ipated voluntarily after signing informed consent. Ophthal-
mic examination included open anterior-chamber angles, 
presence of glaucomatous optic disc changes, slit lamp, 
gonioscopy, intraocular pressure and pachymetry. DNA 
was obtained from 5 ml of peripheral blood, MYOC exons 
were amplified and analysed under 'conformational sensi-
tive gel electrophoresis (CSGE) and sequenced to detect 
and identify mutations. 

Results: Two mutations were found. In a family of admixed 
andean, caucasian and probably African descent, a com-
mon known polymorphism MYOC arg76lys (r76k) coseg-
regated with POAG in 6 out of the 7 POAG patients, but 
also present in 6 normal relatives. Another family of native 
Andean descent presented a MYOC mutation asn480lys 
(n480k), previously reported to be causative in two unre-
lated French and Dutch familiar groups with glaucoma of 
variable expressivity (nucleotide 1440 c→a). The Peruvian 
n480k mutation is caused by a different transversion (nu-
cleotide 1440 c→g), revealing a third, independent event. 
N480k is the mutation reported in the highest number of 
POAG patients (> 90 cases) and has been proposed as a 
model to study a common mutation with variable pheno-
typic presentation to study other modulating environmen-
tal and genetic factors for expressivity. 
Conclusions: A screening of MYOC mutations of 11 POAG 
families revealed an independent nucleotide mutation 1440 
c→g in an Andean family that lead to n480k aminoacid 
change, the most common causal mutation reported for 
POAG. Follow-up of the evolution of POAG in this andean 
family and comparison with European n480k, will contrib-
ute to the information about disease manifestation, pro-
gression and treatment response in the context of a distinct 
ethnic background as well as climatic, altitude and socio-
economical conditions. 
References:
1. Pang CH, Leung YF, Fan B et al. TIGR/MYOC gene 
sequence alterations in individuals with and without pri-
mary open-angle glaucoma. IOVS 2002; 43:3231-3235. 2. 
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in glc1a-linked familial open-angle glaucoma in northern 
France. Am J Med Genet 1998; 76:438-445. 3. Hulsman 
CAA, Dejong PTVM, Lettink M, et al. Myocilin mutations 
in a population-based sample of cases with open-angle 
glaucoma: the Rotterdam Study. Graefe’s Arch Clin Exp 
Ophthalmol 2002;240:468-474. 4. Alward WL, Fingert JH, 
Coote MA, et al. Clinical features associated with muta-
tions in the chromosome 1 open-angle glaucoma gene 
(glc1a). N Engl J Med 1998;338:1063-4. 5. Gong G, Ko-
soko-Lasaki O, Haynatzki GR et al. Genetic dissection of 
myocilin glaucoma. Hum Mol Genet 2004;13:r91-102. Er-
ratum 1;13:991. 6. Varma R, Ying-Laim M, Francis BA, et 
al. Prevalence of open-angle glaucoma and ocular hyper-
tension in latinos. Ophthalmolology 2004;111:1439-1448. 
7. Rosza FW, Shimizu S, Lichter PR, et al. Glc1a muta-
tions point to regions of potential importance on the tigr/
myoc protein. Mol Vis 1998; 4:20.

3.4.1. Laboratory methods: Molecular 
gen  etics: Linkage studies
P069 ASSOCIATION BETWEEN THE BDNF GENE POLY-
MORPHISM AND NORMAL TENSION GLAUCOMA
F. Mabuchi, K. Kashiwagi, Z. Yamagata, H. Iijima, S. Tsu-
kahara
University of Yamanashi, YAMANASHI, Japan

Objective: The c.196 g/a polymorphism of the brain-derived 
neurotrophic factor (BDNF) gene has been associated with 
central nervous diseases such as Alzheimer’s disease. It 
is therefore possible that the bdnf allele is a common risk 
factor for neurodegeneration, therefore be associated with 
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glaucoma, especially normal tension glaucoma (NTG). We 
assessed whether the BDNF c.196 g/a polymorphism is 
associated with NTG. 
Design: Prospective case-control association study. 
Participants and controls: One hundred ninety three Jap-
anese patients with NTG and 185 control subjects with-
out glaucoma. 
Methods: Genomic DNA was examined in the patients with 
NTG and the control subjects. The mean age at the time 
of blood sampling was 63.7 ± 13.5 years (mean ± SD) in 
the patients with NTG and 65.5 ± 11.5 years in the control 
subjects. The BDNF c.196 g/a genotype and allele frequen-
cies were determined using a pyrosequencing analysis, as 
previously described. 
Main outcome measures: The BDNF c.196 g/a genotype 
and allele frequencies were compared between the NTG 
patients and control subjects. 
Results: No significant difference was observed (p = 0.94, 
chi-square test) regarding the BDNF c.196 g/a genotype be-
tween the NTG patients (aa: 11.9%, ga: 56.0%, gg: 32.1%) 
and the control subjects (aa: 10.8%, ga: 56.8%, gg: 32.4%). 
Additionally, there was no significant difference (p = 0.88, 
Fisher’s exact test) in the frequencies of the BDNF c.196 
g/a alleles between the NTG patients (a allele: 39.9%, g 
allele: 60.1%) and the control subjects (a allele: 39.2%, g 
allele: 60.8%). 
Conclusion: The BDNF c.196 g/a polymorphism was not 
found to be associated with NTG. Further studies utilizing 
in the different ethnic populations are desirable to eluci-
date the relationship between BDNF and NTG. 
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neurotrophic factor gene polymorphisms and Alzheimer's 
disease. J Neural Transm 2005;112:703-711. 4. Nishimu-
ra M, Kuno S, Kaji R, Kawakami H. Brain-derived neuro-
trophic factor gene polymorphisms in Japanese patients 
with sporadic Alzheimer's disease, Parkinson's disease, and 
multiple system atrophy. Mov Disord 2005;20:1031-1033. 
5. Mabuchi F, Tang S, Kashiwagi K et al. Methylenetetra-
hydrofolate reductase gene polymorphisms c.677c/t and 
c.1298a/c are not associated with open angle glaucoma. 
Mol Vis 2006;12:735-739. 

P070 NOVEL MUTATION IN THE MYOCILIN GENE IN 
A CAUCASIAN FAMILY WITH OPEN ANGLE GLAUCO-
MA
A. Avisar1, M. Lusky1, M. Shohat2, A. Robinson1, D.D. Ga-
ton1

1Rabin Medical Center/Beilinson Campus, PETACH TIK-
WA, Israel, 2Shneider Children's Medical Center, PETACH 
TIQWA, Israel

Purpose: To describe a novel mutation in the myocilin 
(MYOC) gene in a Caucasian family with juvenile open an-
gle glaucoma and to propose its clinical relevance. 
Design: Case series. 

Participations and control: A family with four affected in-
dividuals and one carrier over three generations. 
Methods: We describe a family with four affected individ-
uals and one carrier over three generations. The proband, 
a girl aged 14 years, has progressive juvenile open-angle 
glaucoma, and her mother, maternal aunt and maternal 
grandfather all suffer from progressive open-angle glauco-
ma that started at an early age. All four have undergone 
trabeculectomy. A cousin was found to be genetically af-
fected, but she is currently healthy. We carried out muta-
tion analysis of the myocilin gene in this family. 
Main outcome measures: Gene mutation.
Results: After screening the myoc gene, we detected a 
novel mutation in exon 3. This mutation, y371d, has not, 
to the best of our knowledge, been reported before. 
Conclusions: We have identified a novel mutation in the 
myocilin gene, y371d, in a Caucasian family who present-
ed with early onset progressive primary open angle glau-
coma requiring trabeculectomy. 
References: 
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ka E, Krishnadas SR, Krishnaswamy S, Sundaresan P. A 
review of genetic and structural understanding of the role 
of myocilin in primary open angle glaucoma. Current Oph-
thalmology 2004; 52(4): 271-80. 9. Snir M, Lusky M, Shalev 
V, Gaton D, Weinberger D. Mitomycin c and 5-fluorouracil 
antimetabolite therapy for pediatric glaucoma filtration sur-
gery. Ophthalmic Surg Lasers 2000;31:31-7. 

P071 NOVEL MUTATONS IN CYP1B1 GENE IN TURKISH 
PRIMARY CONGENITAL GLAUCOMA PATIENTS AND 
GENOTYPE-PHENOTYPE CORRELATION
M. Saricaoglu1, E. Turaçli2, O. Tekeli3, S. Bagiyeva4, A. 
Ogus4

1Ankara Numune Training and Research Hosp, ANKARA, 
Turkey, 2Ufuk University, ANKARA, Turkey, 3Ankara Uni-
versity, ANKARA, Turkey, 4Hacettepe University, ANKA-
RA, Turkey

Objective: To report of novel mutations in cyp1b1 gene 
in three turkish patients with primary congenital glaucoma 
(PCG) and to evaluate genotype-phenotype correlation. 
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Design: Case series (clinical diagnosis and genetic test-
ing study). 
Methods and testing: We evaluated three Turkish patients 
with PCG, two of them are brother and sister in a fami-
ly (case 1 and 2). All patients have increased intraocular 
pressures (IOPS) and buphthalmos (corneal edema and 
enlargement). All of them needed more than one surgical 
intervention (filtration surgery) to control IOPS. Single con-
formational polymorphism-restriction polymorphism length 
fragment (SSCP-RFLP) analysis and direct sequencing of 
cyp1b1 gene were the methods used for screening 3 PCG 
patients and their families. 
Results: Novel compound heterozygous mutations (mis-
sense mutation) were detected in cyp1b1 gene in case 1 
and 2 (r117w-r469w). The r117w mutation was identified 
in the mother of case 1 and 2, but she was normal phe-
notypically (non-penetrance). We detected another novel 
homozygous mutation in case 3 (g329v). 
Conclusion: The genotype-phenotype correlation is useful 
in detecting and interpreting novel mutations. There can be 
modifier gene effect in the family with r117w mutation. 
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causing primary congenital glaucoma in Indian patients. 
IOVS 2003; 44:4200-3. 5. Panicker SG, Mandal AK, Red-
dy AB, et al. Correlations of genotype with phenotype in 
Indian patients with primary congenital glaucoma. IOVS 
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P072 LACK OF ASSOCIATION BETWEEN INTERLEU-
KIN-1 GENE CLUSTER POLYMORPHISMS AND GLAU-
COMA IN CHINESE SUBJECTS
Y.C. Lee1, A.C.S. How1, T. Aung1, X.Y. Chew2, V.H.K. Yong2, 
M.C.C. Lim1, J.Y. Toh2, Y.Q. Li3, J.J. Liu3, E.N. Vithana2

1Singapore National Eye Centre, SINGAPORE, Singapore, 
2Singapore Eye Research Institute, SINGAPORE, Singa-
pore, 3Genome Institute of Singapore, SINGAPORE, Sin-
gapore

Purpose: Single nucleotide polymorphisms (snps) within 
the IL-1 gene cluster on chromosome 2q13 has been re-
ported recently to be associated with reduced risk for pri-
mary open angle glaucoma (POAG) in caucasians. Our 
aim was to investigate if these associations occur in Chi-
nese patients with POAG and primary angle closure glau-
coma (PACG). 
Design: A case-control study of the snps within the IL-1 
gene cluster and its association with Chinese patients with 
POAG and PACG. 
Participants: 194 POAG and 125 PACG patients with 79 
normal control Chinese patients were recruited in the study. 
POAG patients consisted of 94 normal tension glaucoma 
(NTG) patients and 100 high tension glaucoma patients 
(HTG). Standardized inclusion criteria for glaucoma, which 

was the presence of glaucomatous optic neuropathy, de-
fined as loss of neuroretinal rim with a vertical cup-to-disc 
ratio of 0.7 or greater, with compatible visual field loss. NTG 
was defined as a mean intraocular pressure (IOP) without 
treatment that was consistently less than 21 mmHg on di-
urnal testing and HTG was defined as patients with IOP 
higher than 21 mmHg. All PACG patients had at least 180 
degrees of angle closure on gonioscopy. 
Methods: All patients recruited into the study underwent 
complete ophthalmological examination. Genotypes were 
determined by polymerase chain reaction and restriction 
digest enzymes at IL1a (-889c/t), IL1b (+3953c/t) and IL1b 
(-511c/t) loci. The association of individual snps with glau-
coma was evaluated using chi-square testing. Haplotype 
analysis was performed using phase program with haplo-
type frequency estimated for combined cases and controls 
assuming Hardy-Weinberg equilibrium of haplotypes. 
Results: The frequency of the IL1a (-889t) allele was high-
er in the control group (10.8%) than the POAG (7.0%) and 
PACG (6.8%) group. However, this was not statistically sig-
nificant. The distribution of the other 2 IL1b polymorphisms 
were not statistically different between the POAG, PACG 
and normal controls, or between HTG and NTG. Haplo-
types analysis showed no significant difference between 
HTG, NTG, PACG and the normal controls. 
Conclusion: This study did not find an association be-
tween IL-1 gene cluster polymorphisms and glaucoma in 
this sample of Chinese subjects. 
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3.4.2. Laboratory methods: Molecular 
genetics: Gene studies
P073 IMPLICATIONS OF DIFFERENTIAL EXPRESSION 
GENES STUDY BY OLIGO MICROARRAY TECHNIQUE 
IN RETINA OF SD RAT WITH CHRONIC HIGH IOP
X. He, X. Cui
Da-ping Hospital, CHONG QING, China

Objective: To search and find differential expression genes 
and their dynamic changes at retina of rat model with chron-
ic elevation of IOP. 
Design: Compared with itself and alignment research. The 
retina of right eye was experimental eye and the left was 
contral. 
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Method: Using 532-nm diode laser burned trabecular mesh-
work and episcler veins of SD rats and resulted in a chron-
ic elevation of IOP for 3 months. A total of 6 RNA samples 
from the model retina at different time points (7d, 35d, 60d, 
90d,180d, 360d) were obtained. Six pairs oligo microar-
ray of 35,000 points were screened and identified differ-
ential expression genes that related to chronic high IOP 
retina injury.
Results: In total 1692 differential expression genes were 
found. The 719 higher expressed genes (ratio≥2) were clas-
sificated according to their function. The functions were 
entirely unknown in the 54% of among them. The oth-
ers were sorted into 13 functional groups. The largest two 
were related to transcript regulating and signal transduct-
ing. The over-expressed genes (ratio≥7) were mostly con-
cerned with synthesis of protein, material transduction and 
metabolism. The 1692 differential expression genes were 
some clustered into 16 groups and analysed each group 
expression trend according to the time site. The function 
gene group was varied at different times during high IOP 
and lower down after. 
Conclusion: High IOP could result in a large of group genes 
change at retina. With the time the functional gene groups 
were varied. It implicated the single gene fouction research 
was limited to elucidate any biologic activties. 

P074 LACK OF ASSOCIATION BETWEEN THE RS2664538 
POLYMORPHISM IN THE MMP-9 GENE AND PRIMA-
RY ANGLE CLOSURE GLAUCOMA IN SINGAPOREAN 
SUBJECTS 
M.C.C. Lim1, V.H.K. Yong2, D. Venkatraman2, P.T.K. Chew3, 
E.N. Vithana2, T. Aung3

1Singapore National Eye Centre, SINGAPORE, Singapore, 
2Singapore Eye Research Institute, SINGAPORE, Singa-
pore, 3National University of Singapore, SINGAPORE, Sin-
gapore

Purpose: A recent study identified the single nucleotide 
polymorphism (SNP) rs2664538 within the MMP-9 gene with 
risk for acute primary angle closure glaucoma (PACG). The 
aim of this study was to confirm this association in Singa-
porean subjects with both acute and chronic PACG. 
Design: Observational cross-sectional study.
Participants: A total of 217 subjects with PACG (consist-
ing of 85 acute and 132 chronic PACG), and 83 normal 
control Chinese subjects were studied. 
Methods: Genomic DNA was extracted from leukocytes 
of peripheral blood and genotypes determined by poly-
merase chain reaction (PCR) and direct sequencing. The 
association of the SNP with PACG was evaluated using 
chi-squared tests. 
Main outcome measures: Genotypes as determined by 
PCR and sequencing. 
Results: There was no significant difference in the 
rs2664538snp or allele frequencies for acute or chron-
ic PACG subjects compared with controls. (table 1) (ta-
ble 2) 
Conclusions: This study did not find an association be-
tween the rs2664538 polymorphism within the MMP-9 gene 
and PACG in this sample of Chinese subjects. 
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P075 IDENTIFICATION OF FOXC1 VARIATIONS IN IN-
DIAN PRIMARY CONGENITAL GLAUCOMA (PCG) CAS-
ES
K. Kaur, A.K. Mandal, R.S. Parikh, R. Thomas, S. Chakrab-
arti
LV Prasas Eye Institute, HYDERABAD, India

Objective: Primary congenital glaucoma (PCG) is a de-
velopmental anomaly of trabecular meshwork and anterior 
chamber angle with cyp1b1 as a candidate gene. Screen-
ing of 295 PCG cases at our centre revealed 88 (25.08%) 
homozygous, 14 (4.74%) compound heterozygous and 42 
(14.23%) heterozygous for cyp1b1. However, 165 (55.93%) 
did not show any mutation. PCG being an autosomal re-
cessive anomaly requires two mutant alleles for disease 
manifestation. Hence we screened myoc (another candidate 
for glaucoma, suggested to interact with cyp1b1 through 
common biochemical pathways) in 178 (33 heterozygous 
and 145 non-cyp1b1) cases, which revealed digenic inher-
itance of cyp1b1 and myoc in one case and heterozygous 
q48h mutation in 6 (3.37%) cases. In the present study we 
screened these 178 cases for foxc1 a forkhead transcription 
factor, involved in development of anterior chamber angle, 
associated with anterior segment dysgenesis (ASD) leading 
to secondary glaucoma in ~50% cases. Also, foxc1 knock-
out mouse showed anterior chamber angle abnormalities 
similar to human PCG and ara cases. Hence we selected 
it as a candidate for screening in our patients. 
Design: Experimental study. 
Participants: A cohort of 39 heterozygous cases (33 for 
cyp1b1 and 6 for MYOC), a case with MYOC and cyp1b1 
digenic inheritance and 138 without any mutation along-
with 150 controls (iop<21 mmHg, c:d ratio< 4 and corne-
al diameter <12 mm). 
Methods: Forkhead domain (FHD), an evolutionary con-
served, functionally important DNA binding domain with 
majority (72%)5 of asd associated mutations clustered in 
this region, was screened by resequencing the remain-
ing coding region, harboring minor proportion of mutations, 
was screened by single stranded conformation polymor-
phism (SSCP). 
Outcome measures:Association of foxc1 variations with 
PCG. 
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Results: Among 178 cases, so far FHD domain has been 
partially screened in 57, which revealed 3 heterozygous 
variations in 2 PCG families. Two of these were missense 
(l130f and v456i) and third was a frameshift (g.1927dup25). 
The v456i and g.1927dup25 were novel whereas l130f was 
a reported pathogenic mutation in ara6. The l130f and v456i 
were identified in single PCG family, where proband was 
heterozygous for cyp1b1 (r368h) mutation. Proband’s un-
affected sibling was heterozygous for r368h and v456i, but 
normal for l130f. All three variations were absent in unaf-
fected father and 84 controls. The g.1927dup25 was iden-
tified in another PCG family that showed no involvement of 
cyp1b1 and MYOC. The proband’s unaffected father and 
150 controls were normal for variation. In both PCG fami-
lies, mother’s DNA was not available for analysis. 
Conclusion: The first report identifying foxc1 variations in 
PCG, suggesting it as a candidate gene for PCG. 
References: 
1. Clin Genet 2005; 67: 335-340. 2. Surv Ophthalmol1985; 
29:387-409. 3. Trans Am Ophthalmol Soc 1981; 79: 458-
485. 4. Trans Am Ophthalmol Soc1983; 81: 736-784. 5. 
Http://www.hgmd.cf.ac.uk/ac/gene.php?Gene=foxc1. 6. Arch 
Ophthalmol 2007; 125: 128-135. 

P076 UNDERSTANDING THE INVOLVEMENT OF THE 
CYP1B1 PROMOTER IN PRIMARY CONGENITAL GLAU-
COMA
S. Chakrabarti, K. Kaur, A.K. Mandal, R.S. Parikh, R. 
Thomas
L.V. Prasad Eye Institute, HYDERABAD, India

Objective: Primary congenital glaucoma (PCG), which is 
a developmental anomaly of the eye, has been attributed 
to mutations in a candidate gene cyp1b1 worldwide. While 
the coding regions of cyp1b1 have exhibited varying pro-
portion of mutations, the promoter region has been rarely 
implicated in PCG3. The present study was therefore aimed 
at understanding the involvement of the cyp1b1 promot-
er in a large cohort of PCG cases (n=250) with and with-
out cyp1b1 mutations. 
Design: Experimental study. 
Participants: The cohort comprised of 250 PCG cases 
based on preset inclusion and exclusion criteria along with 
250 ethnically matched unrelated normal controls. Among 
the cases, only 53% harbored a cyp1b1 mutation, of which, 
39% were either homozygous or compound heterozygous 
for the mutant alleles. 
Outcome measures: Association of genetic variants in the 
promoter region of cyp1b1 with PCG. 
Methods: The entire promoter region of cyp1b1 was 
screened by resequencing with pre-designed primers and 
amplification conditions. Four new single nucleotide pol-
morphisms (SNPS) were observed in addition to the five 
SNPS screened earlier in this cohort. Test of Hardy-Wein-
berg equilibrium, estimation of allele frequencies, linkage 
disequilibrium and haplotype analysis were performed with 
the Haploview software. 
Results: The cases and controls conformed to Hardy-Wein-
berg equilibrium. Among the 4 new SNPS, three were ob-
served in the promoter region and one in the first intron. 
Two haplotype blocks were noted for the promoter (2 hap-
lotypes) and the coding regions (7 haplotypes) amongst the 
cases and controls. The variant 'c' allele at 2805 position 

was significantly associated with the cases and contributed 
exclusively to the risk haplotype c-c-g-c-g-g-t-a, which was 
more than 2-folds higher than the controls (p=1.77x10-8). 
Similarly, presence of the wild type 't' allele at that position 
(t-c-g-t-g-t-c-c-a) contributed to the ‘protective haplotype’, 
which was 2-folds higher than the cases (p=7.53x10-12). 
Sub-classification of the cases into different mutation cat-
egories indicated that the risk haplotype was contributed 
largely by cases having a cyp1b1 mutation (p=8.07x10-15) 
and this association was further strengthened by those cas-
es that had the homozygous and/or compound heterozy-
gous mutant alleles (p=3.21x10-16). Cases with one or no 
copy the mutant cyp1b1 allele did not exhibit any signifi-
cant risk with respect to these SNPS or haplotypes simi-
lar to the controls. 
Conclusion: The data indicates an involvement of the vari-
ant promoter SNP (2805t>c) amongst PCG cases. The snps 
from the promoter along with those observed in the cod-
ing regions indicated an extended haplotype that was con-
sistent with the ‘risk’ and ‘protective’ haplotypes observed 
earlier4. Further sub-analysis indicated that the major ‘risk’ 
haplotype was associated only with cases where the mu-
tant allele was present in the homozygous or compound 
heterozygous state. This could be used in devising molec-
ular diagnostics for predictive testing. 
References: 
1. Eye 2000; 14: 422-428. 2. Mol Vis 2004; 10: 696-710. 
3. Clin Genet 2005; 67: 335-340. 4. IOVS 2006; 47:43-47. 
5. Bioinformatics 2005; 21: 263-265. 

3.5. Laboratory methods: Molecular   biol-
ogy incl. SiRNA
P077 NOVEL CATIONIC NANOPARTICLES MEDIATED 
SIRNA TARGETING IKK-? INHIBITS THE PROLIFERA-
TION OF HUMAN TENONS CAPSULE FIBROBLASTS 
IN VITRO
J. Ge1, Y.H. Duan1, B.Q. Liu1, M. Wang2, Q.Y. Gao1, G. 
Song1

1Zhongshan Ophthalmic Center, GUANGZHOU, China, 2Sun 
Yat-sen Memorial Hospital, GUANGZHOU, China

Objectives: To determine the protection and transfection 
capacity of novel cationic nanoparticles [chitosan-graft-
poly(ε-caprolactone)] as a delivery vector of small inter-
fering RNA (SIRNA), and the suppressive effect of SIRNA 
targeting IKK-β on the proliferation of human Tenon’s cap-
sule fibroblasts (HTFs) in vitro. 
Design: Experimental study. 
Methods: The SIRNA condensation ability of the novel cat-
ionic nanoparticles was measured by electrophoretic mobil-
ity assay. The transfection efficiency of this SIRNA vector 
was performed by confocal microscopy and flow cytometry. 
Several concentrates of SIRNA targeting IKK-β was trans-
fected into HTFs, and then the MRNA level of IKK-β was 
assessed by real-time rt-PCR and the protein expression 
was determined by western blotting assay. We also inves-
tigated the viability of HTFs by alamar blue absorbance as-
say 96 hours after SIRNA transfection. 
Main outcome measures: Confocal microscopy, flow cy-
tometry, alamar blue absorbance assay, real-time rt-PCR 
and western blotting assay. 
Results: The copolymer of sirna and cationic nanoparticles 
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migrated at different speeds due to various n/p charge ra-
tios between them, and the migration was completely retard-
ed when the n/p charge ratio was above three. Moreover, 
the transfection efficiency of cationic nanoparticles reached 
30%-70%, which was similar as lipofectamine 2000 control 
group. The expression of IKK-β was significantly suppressed 
at both MRNA (p<0.05) and protein level after SIRNA trans-
fection. The proliferation of in vitro cultured HTFs was in-
hibited at all concentrations of SIRNA in different rates 
compared with Negative control group (p<0.05), and the 
strongest inhibition was observed at 50nmol/l or above. 
Conclusions: RNA interference mediated by cationic 
nanoparticles could inhibit the proliferation of HTFs in vi-
tro, which provides a new insight to the clinical practice 
for modulating scar-formation in filtration surgery of glau-
coma. 
References: 
1. Mao HQ, Roy K, Troung-Le VL, et al. Chiosan-DNA 
nanoparticles as gene carriers: synthesis, characterization 
and transfection efficiency. Journal of Controlled Release 
2001; 70: 399-421. 2. Hass J, Ravi K, Borchard G, et al. 
Preparation and characterization of chitosan and trimeth-
yl-chitosan-modified poly-(ε-caprolactone) nanoparticles 
as DNA carriers. AAPS Pharm Sci Tech 2005; 6: e22-
e30. 3. Mao SR, Neu M, Germershaus O, et al. Influence 
of polyethylene glycol chain length on the physicochemi-
cal and biological properties of poly(ethylene imine)-graft-
poly(ethylene glycol) block copolymer/sirna polyplexes. 
Bioconjugate Chem 2006; 17: 1209-1218. 4. Naruse S, 
Yamada J, Hamuro J, et al. Apc0576 decreases produc-
tion of pro-inflammatory chemokine and extracellular matrix 
by human Tenon’s capsule fibroblasts. Experimental Eye 
Res 2004; 79: 223-230. 5. Liang MC, Bardhan S, Li CM, 
et al. Jesterone dimer, a synthetic deriative of the fungal 
metabolite jesterone, blocks activation of transcription fac-
tor nuclear factor κb by inhibiting the inhibiter of κb kinase. 
Mol Pharmacol 2003; 64: 123-131. 6. Supported by grants 
from the Scientific ReseArch Foundation of the Ministry of 
Education, China (20060558035), and the Clinical key pro-
gram of the Ministry of Health, China ([2004] 468). 

3.6. Laboratory methods: Cellular biol-
ogy
P078 EFFECTS OF HYPERBARIC PRESSURE LOADING 
ON GLUTAMATE NEUROTOXICITY IN PURIFIED RETI-
NAL GANGLION CELLS
Y. Chen, Z. Yu, W. Mao, S. Uchida, M. Aihara, M. Araie
School of Medicine, University of Tokyo, TOKYO, Japan

Purpose: To evaluate the effect of hyperbaric pressure 
on purified retinal ganglion cells (RGCS), and also its ad-
ditive effect on glutamate-induced neurotoxicity in RGCS 
using a high pressure incubation chamber. 
Methods: RGC cultures were obtained from retina of 6- to 
8-day-old rats utilizing the two-step immunopanning proce-
dure. The RGCS were cultured in serum-free medium. Af-
ter 3-day incubation, the culture medium was changed to 
b27 neurobasal medium with or without glutamate (5 μm or 
25 μm) and the culture was moved to a special incubator 
in which constant high pressures can be maintained. The 
RGCS were divided into the following groups: (1) normo-
baric group, 1.0 ata (atmosphere absolute), (2) hyperbaric 

group, 15 mmHg + 1.0 ata, (3) hyperbaric group, 30 mmHg 
+1.0 ata. After 72 hours, using the calcein-AM assay, the 
percentage of surviving RGCS was determined by com-
parison with the control group (normobaric group without 
glutamate). In addition, we also added MK801, an NMDA 
antagonist, or DNQX, an AMPA/KAINITE antagonist to the 
RGCS to evaluate its neuroprotective effect on glutamate-
induced neurotoxicity in RGCS under pressure. 
Results: Without glutamate addition, the viability percentage 
was 100.4% in the 15 mmHg group and 101.1% in the 30 
mmHg group. There was no meaningful difference of cell 
viabilities between the normobaric group and the hyperbar-
ic groups. With 5 μm glutamate addition, the viability was 
100.4% in the normobaric group, 97.2% in the 15 mmHg 
group and 73.3% in the 30 mmHg group. With 25 μm glu-
tamate addition, the viability was 69.1% in the normobar-
ic group, 55.7% in the 15 mmHg group and 54.5% in the 
30 mmHg group. 5 μm glutamate showed no neurotoxici-
ty under normobaric or 15 mmHg conditions, but could in-
duce RGC deaths in 30 mmHg conditions. With addition of 
25 μm glutamate, the viabilities of RGCS in both 15 mmHg 
and 30 mmHg pressure loading groups are lower than that 
in normobaric group. DNQX showed a stronger protective 
effect than MK801 in each pressure group (n=10). 
Conclusions: In purified RGCS, hyperbaric pressure load-
ing alone could not induce cell death, but exacerbated glu-
tamate-induced neurotoxicity. AMPA/KAINITE receptor may 
be related to the mechanism of glutamate-induced neuro-
toxicity in purified RGCS. 
References: 
1. Agar A, Li S, Agarwal N, Coroneo MT, Hill MA. Retinal 
ganglion cell line apoptosis induced by hydrostatic pres-
sure. Brain Res 2006; 1086: 191-200. 2. Kashiwagi K, Iizuka 
Y, Tanaka Y, Araie M, Suzuki Y, Tsukahara S. Molecular 
and cellular reactions of retinal ganglion cells and retinal 
glial cells under centrifugal force loading. IOVS 2004; 45: 
3778-3786. 3. Kim CI, Lee SH, Seong GJ, Kim YH, Lee 
MY. Nuclear translocation and overexpression of gapdh by 
the hyper-pressure in retinal ganglion cell. Biochem Bio-
phys Res Commun 2006; 341: 1237-1243. 4. Sappington 
RM, Chan M, Calkins DJ. Interleukin-6 protects retinal gan-
glion cells from pressure-induced death. IOVS 2006; 47: 
2932-2942. 5. Tezel G, Wax MB. Increased production of 
tumor necrosis factor-alpha by glial cells exposed to sim-
ulated ischemia or elevated hydrostatic pressure induces 
apoptosis in cocultured retinal ganglion cells. J Neurosci 
2000; 20: 8693-8700. 

P079 INHIBITORY EFFECT OF A GABA(A) RECEPTOR 
ANTAGONIST ON RETINAL GANGLION CELL DEATH 
INDUCED BY OXIDATIVE STRESS
H. Okumichi, M. Mizukami, T. Kanamoto, M. Takamatsu, 
Y. Kiuchi
Hiroshima University, HIROSHIMA, Japan

Purpose: Gaba(a) receptors (gabaars) highly expressed 
on retinal ganglion cells (RGCS) in retina of glutamate 
transporter-knockout mice. We investigate to clarify a role 
of gabaars in RGC death and an effect of gabaar antag-
onist bicuculline on RGC death induced by glutamate ex-
citotoxicity or oxidative stress. 
Methods: RGC-5 cells, an immortalized RGC line, were cul-
tured with gabaar agonist muscimol, glutamate, or H2O2 and 
cell viability was determined by MTS assay. The changes 
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of cell viability caused by bicuculline were observed. RGC-
5 cells were also immunostained with antibodies against 
nitrotyrosine, an oxidative stress marker. 
Results: RGC-5 cell death was induced by muscimol and 
it was dose-dependently inhibited by bicuculline. Although 
glutamate-induced RGC-5 cell death was not affected with 
bicuculline, bicuculline dose-dependently inhibited RGC-5 
cell death caused by H2O2 and also inhibited the expres-
sion of nitrotyrosine. 
Conclusions: These results suggest that gabaars may play 
a role in RGC death and bicuculline can function as one 
of neuroprotective agents against RGC death induced by 
oxidative stress. 
References:
1. Sieghart W. Structure and pharmacology of g-aminobutyr-
ic acid(a) receptor subtypes. Pharmacol Rev 1995;47:181-
234. 2. Krishnamoorthy RR, Agarwal P, Prasanna G, et al. 
Characterization of a transformed rat retinal ganglion cell 
line. Mol Brain Res 2001;86:1-12. 3. Maher P, Hanneken 
A. Flavonoids protect retinal ganglion cells from oxidative 
stress-induced death. IOVS 2005;46:4796-4803. 4. Cory 
AH, Owen TC, Barltrop JA, Cory JG. Use of an aqueous 
soluble tetrazolium/formazan assay for cell growth assays 
in culture. Cancer Commun 1991;3:207-212. 5. Maruyama 
W, Hashizume Y, Matsubara K, Naoi M. Identification of 
3-nitro-l-tyrosine, a product of nitric oxide and superoxide, 
as an indicator of oxidative stress in the human brain. J 
Bhromatogr B Biomed Appl 1996;676:153-158. 

P080 TGF-BETA2 AND TNF-ALPHA AQUEOUS HUMOR 
IN ACUTE PRIMARY ANGLE CLOSURE INDONESIAN 
EYES
A. Sumantri
University of Indonesia, JAKARTA, Indonesia

Objective: To measure the level of TGF-beta2 and TNF-
alpha in acute primary angle closure Indonesian eyes. 
Design: This study was a prospective pre-post test. Patients 
with acute primary angle closure less than one month and 
matching cataract patients were included in this study. First 
aqueous humor was taken through paracenteses on pa-
tients, who had been examined, to reduce their intraocular 
pressure. Then aqueous humor was taken during surgery. 
If the IOP was not reduced by paracentesis and iridecto-
my perifer laser, then trabeculectomy was done. While the 
IOP was normal, phacoemulsification was done. Aqueous 
humor was taken from the cataract patients during phaco-
emulsification. TGF-beta2 and TNF-alpha were measured 
by elisa. Statistics were used to calculate the results.
Results: Forty-five eyes of APAC patients underwent para-
centesis, then the IOPs were decreased by 49% despite 
the amount of perifer anterior sinechia. The TGF-beta2 
and TNF-alpha level was high compared to cataract eyes. 
After the IOP was reduced by paracentesis and IPL, the 
second TGF-beta2 and TNF2 level was decreased com-
pare to their first level. 
Conclusion: If the IOP was reduced, the TGF-beta2 and 
the TNF-alpha level were also decreased. 
References: 
1. Tripathi RC, Li J, Chan WFA. Aqueous humor in glau-
comatous eyes contains an increased level of TGF-beta2. 
Exp Eye Res 1994; 39:723. 2. Inatani M, Tanihara H. TGF-
beta2 levels in aqueous humor of glaucomatous eyes. 3. 

Tezel G. Increased production of TNF-alpha by glial cells 
exposed to stimulated ischaemia or elevated hydrostatic 
pressure. J Neurosciene 2000;20:86-93. 4. Franks WA et 
al. Cytokines in human intraokular inflamation. Curr Eye 
Res 1992; 187. 5. Lam DSC et al. Efficacy and safety of 
immediate anterior chamber paracentecis in treatment of 
APAC. Ophthalmology 2002;109:64.

P081 ANTI-PROLIFERATIVE EFFECT OF RETROVIRAL 
VECTOR-MEDIATED TRANSFER OF SUICIDE GENE ON 
HUMAN TENON CAPSULE FIBROBLASTS IN VITRO
J. Ge, J.B. Wang, B.Q. Liu, B. Huang, Y.T. Wei
Zhongshan Ophthalmic Center, GUANGZHOU, China

Objective: To observe the anti-proliferative effect of HSV-
tk/GCV and E.coli.cd/5-FC system on human Tenon cap-
sule fibroblasts (HTFs). 

Design: Experimental study. 

Methods: To construct a suicide gene transfer system 
pL(tk)SN and pL(cd)SN by using gene recombination meth-
ods. HTFs cells were infected with retrovirus which has 
been modified with ‘tk’ and ‘cd’ gene. RT-PCR was used 
to detect the MNRA expression of ‘cd’ and ‘tk’ gene, west-
ern blot to detect the protein expression of ‘tk’ gene and 
MTT method to observe the killing effects of HSV-tk/GCV 
and E.coli.cd/5-FU on HTFs-tk and HTFs-cd cells in various 
prodrug concentrations. Gap junctional intercellular commu-
nication (GJIC) was studied in HTFs-tk and HTFs cells by 
the scrape-loading lucifer yellow dye transfer method. The 
‘bystander effect’ of both genes was also studied. 
Results: Recombinant plasmid pL(tk)SN and pL(cd)SN 
were correctly constructed, which was confirmed by in-
cision enzyme. The HTFs were successfully infected with 
tk and cd gene modified retrovirus. The fragments of ‘cd’ 
and ‘tk’ gene were detected by RT-PCR, and ‘tk’ protein 
(41kd) was also detected by western blot. The killing ef-
fects of HSV-tk/GCV and E.coli.cd/5-FC on HTFs-tk and 
HTFs-cd cells were dosage-dependent, all cells had died 
after 5 days when 5 μg/ml GCV and 1500 μg/ml 5-FC 
had been used; IC50 was 0.6 μg/ml and 400 μg/ml re-
spectively. HTFs-tk and HTFs cells demonstrated strong 
GJIC. Bystander effects were observed in both kinds of 
suicide genes. The bystander effect of HSV-tk/GCV was 
stronger in the higher cell density group than in the low-
er cell density group. 
Conclusions: Retrovirus vector-mediated HSV-tk and E.coli.
cd gene transfer system could exert killing effects on HTFs. 
Cell apoptosis and necrosis could be the pathways of killing 
effects of the HSV-tk/GCV system on HTFs cells. These ef-
fects could be enhanced through bystander effects. One of 
the mechanisms of the bystander effect of HSV-tk/GCV on 
HTFs cells may be related to cx43-mediated GJIC. 
References: 
1. Cordeiro MF, Schultz GS, Ali RR, et al. Molecular thera-
py in ocular wound healing. Br J Ophthalmol 1999;83:1219-
1224. 2. Sakamoto T, Kimura H, Scuric Z, et al. Inhibition 
of experimental proliferative vitreoretinopathy by retroviral 
vector-mediated transfer of suicide gene. Ophthalmology 
1995;102:1417-1424. 3. Akimoto M, Miyahara T, Arai J, et 
al. A new delivery system for 5-fluorouracil using prodrug 
and converting enzyme. Br J Ophthalmol 2002;86:581-586. 
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therapy with herpes simplex virus thymidine kinase and gan-
ciclovir is enhanced with connexins to improve gap junctions 
and bystander effects. Histo Histopathol 2003;18:495-507. 5. 
Pope IM, Poston GJ, Kinsella AR. The role of the bystander 
effect in suicide gene therapy. Eur J Cancer 1997;33:1005-
1016. 6. Moyer KE, Davis A, Saggers GC. Wound healing: 
the role of gap junctional communication in rat granulation 
tissue maturation. Exp Mol Pathol 2002;72:10-16. 
7. Supported by grants from the Scientific ReseArch Foun-
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3.8. Laboratory methods: Pharma colo gy
P082 ALPHA-2 AGONIST INDUCED SIGNALLING MECH-
ANISMS AND NEURONAL SURVIVAL
A. Wheeler, C.J. Dong, M. Wijono, W.A. Hare
Allergan Inc., IRVINE, United States of America

Purpose: Alpha-2 agonist have different functions in the 
eye. In the anterior portion they cause a decrease IOP. 
In the retina and optic nerve alpha-2 agonists can protect 
against many types of neuronal injury (ocular hyperten-
sion, ischema, light toxicity, etc.). The experiments pre-
sented here were designed to understand the distribution 
of alpha-2 receptors in the retina and the role of these 
receptors in modulating intracellular CA2+ signaling and 
neuronal protection. 
Methods: Retinal sections were prepared from rat eyes. 
These sections were immunostained with antibodies against 
alpha-2a, 2b or 2c to map their location. In vitro studies used 
high speed confocal CA2+ imaging at the ipl of living rat 
retinal slices. The relative changes of cytosolic free CA2+ 
were monitored with the fluorescent CA2+ dye fluo-4. 
Results: Despite alpha-2a, 2b and 2c receptors being highly 
homologous they have very different distribution in the ret-
ina. Alpha-2a was present within the RGC (retinal gangli-
on cell) layer. Alpha-2b was more widely distributed while 
alpha-2c was present in the photoreceptor layer. At the 
IPL, the CA2+ signal was suppressed in a dose-depen-
dent manner by brimonidine and other alpha-2 receptor 
agonists. The suppressive action of brimonidine was com-
pletely blocked by classic alpha-2 receptor antagonists, such 
as yohimbine, rauwolscine, and atipamezole. 
Conclusions: These findings suggest that a physiolog-
ical function of the retinal alpha-2 system is the regula-
tion of synaptic transmission at IPL and that brimonidine 
and other alpha-2 agonists may protect RGCS under dis-
ease conditions by preventing abnormal elevation of cyto-
solic free CA2+ either in RGCS, in their presynaptic cells, 
or in both. 
References: 
1. Woldemussie E, Ruiz I, Wijono M, Wheeler L. Neuropro-
tection of retinal ganglion cells by brimonidine in rats with 
laser-induced chronic ocular hypertension. IOVS 2001; 42: 
2849-2855. 2. Wheeler LA., Woldemussie E, Gil D. Role of 
alpha2 adrenergic receptors in neuroprotection and glau-
coma. Survey Ophthalmol 2001; 45: 5290-5294. 3. Lai R, 
Chun T, Hasson D, Lee S, Mehrbod F, Wheeler LA. Al-
pha-2 adrenoceptor agonist protects retinal function after 

acute retinal ischemic injury in the rat. Vis Neurosci 2002; 
19: 175-185. 4. Dong CJ, Guo Y, Weeler LA. Hare WA. 
Alpha-2 adrenergic receptor modulation cytosolic ca2+ sig-
nals at the inner plexiform layer of the rat retina. J Phar-
macol Exp Ther 2007 (in press). 

P083 DECREASE IN REDUCING POWER OF AQUE-
OUS HUMOR ORIGINATING FROM GLAUCOMATOUS 
RABBITS
A. Solomon1, E. Beit-Yannai2, V. Trembovler3

1Tel Aviv University, RAMAT GAN, Israel, 2Ben Gurion Uni-
versity of the Negev, BEER SHEVA, Israel, 3Hebrew Uni-
versity, JERUSALEM, Israel

Purpose: To evaluate changes in the reducing power 
of aqueous humor (AH) with cyclic voltemetry (CV) and 
HPLC-EC. 
Methods: NZW albino rabbits exhibiting a sporadic muta-
tion causing bilaterally buphthalmus eyes were set for in-
tra ocular pressure (IOP) and eye size measurements. AH 
was obtained under deep anesthesia according to ARVO 
Rules for Animal Care. The study included 6 congenital 
born glaucomatous rabbits (CGR) and 6 normal rabbits 
(CON) age-matched. The AH samples were analysed by 
CV and HPLC-EC. 
Results: CGR IOP was found to be significantly higher 
than in CON ( 33.5+1.1 mmHg and 14.2+1.0 mmHg re-
spectively), the corneal diameter was 18.25 mm and 13.9 
mm respectively. 
CV analysis revealed two anodic currents representing 
two groups of low molecular weight antioxidant (LMWA).
The two anodic potentials were equal for the two tested 
groups,indicating the same components of LMWA.The first 
anodic current of CGR was only 30% of the CON rabbits 
(2.11 vs 7.17 MicA/mg protein, t-test: P<0.05).As the main 
hydrophilic components of the first anodic current are known 
to be uric acid (UA) and ascorbic acid (AA) , they were 
analysed for exact content by the HPLC-EC method. The 
levels of UA and AA were significantly lower in the CGR 
rabbits when compared to CON group. 
Conclusion: Changes in the reducing power, as indicated 
by CV analysis, of CGR AH, is probably a result of chron-
ic oxidative stress caused by the galucoma condition. The 
differences in the first anodic wave are mainly due to a fall 
in the concentartion of UA and AA. 
References: 
1. Kohen R, Nyska A. Oxidation of biological systems: oxi-
dative stress phenomena, antioxidants, redox reactions, and 
methods for their quantification. Toxicol Pathol 2002;30:620-
650. 2. Kohen R. The use of cyclic voltammetry for the 
evaluation of oxidative damage in biological samples. J 
Pharmacol Toxicol Methods 1993;29:185-193. 3. Geyer O, 
Wolman Y, Chemihovsky T, Iaina A, Lazar M, and Solomon 
AS. Elevated NO levels in buphthalmic glaucomatous rab-
bits eyes. IOVS 1996;37:S834. 4. Tytell M, Geyer O, Kent 
CR, Dean DO, Solomon AS. Retinal heat shock protein im-
munoreactivity in glaucoma. IOVS 1999;40:S265. 5. Izzotti 
A,Sacca SC, Cartigilia C, De Flora S. Oxidative deoxyri-
bonucleic acid damage in the eyes of glaucoma oatients. 
Am J Med 2003;114:638-646.
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3.11. Laboratory methods: Pharmaco-
gen etics
P084 THE ROLE OF PROSTANOID RECEPTOR (PTG-
FR) POLYMORPHISM IN THE EXPRESSION OF HLA-DR 
ON CONJUNCTIVAL EPITHELIAL CELLS IN PATIENTS 
TREATED WITH TOPICAL LATANOPROST AS ADJUNC-
TIVE THERAPY
A.T. Liza-Sharmini, M.T. Cheong, L.L. Chieng, M.Z. Nizam, 
B.P. Hoh, B.A. Zilfalil
Universiti Sains Malaysia, KOTA BHARU, Malaysia

Purpose: To compare the subclinical inflammation on the 
conjunctival surface epithelium in patients on topical latano-
prost 0.005% as an adjunctive treatment to timolol 0.5% 
with topical timolol 0.5% as monotherapy and to determine 
the role of polymorphism of PTGFR in subclinical inflam-
mation of conjunctival surface. 
Design: An observational prospective cohort study.
Participants: Fifty-five glaucoma patients; 30 receiving top-
ical latanoprost as adjunctive therapy and 25 on topical 
timolol as monotherapy.
Methods: POAG, NTG or OHT patients who were on top-
ical timolol was selected. Those who was found to have 
poor control of glaucoma were started on topical latano-
prost as adjunctive therapy (group l) and those with good 
control were continued with topical timolol (group t). Im-
pression cytology of the conjunctival was taken from both 
groups at baseline and 3 months of treatment. HLA-DR ex-
pression was studied using flow cytometry. We also ob-
tained 3cc of venous blood for PTGFR polymorphism using 
the DHPLC technique. 
Main outcome measures: Increased of subclinical inflam-
mation is defined as 10% increased of HLA-DR expres-
sion from baseline and the presence of novel SNP a-> t 
at flanking region of exon 3 of PTGFR gene. 
Results: There was significant increased in HLA-DR expres-
sion 3 months after adjunctive therapyin group l (p=0.00) 
and no significant changes in group t (p=0.14). There was 
no association between the novel SNP and subclinical in-
flammation. 
Conclusions: Latanoprost as adjunctive therapy to timo-
lol cause increased in subclinical inflammation. However, 
there was no role of the novel SNP of the PTGFR gene 
in the variation of sub-clinical inflammation.
References:
1. Baudoin C, Garcher C, Haouat N, et al. Expression of 
inflammatory markers by conjunctival cells in chronically 
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454-60. 2. Baudoin C, Fred-Reygrobellet D, Gastaud P, et 
al. HLA-DR and DQ distribution in normal human ocular 
structures. Curr Eye Res 1988; 7: 903-11. 3. Cvenkel B, Il-
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profile in Asian patients. Asian J Ophthalmol (in press). 5. 
Hoh BP, Nizam MZ, Liza-Sharmini AT et al. A novel single 
nucleotide polymorphism, ivs2-97a>t in the prostaglandin 
f2alpha receptor gene was identified among malaysian pa-
tients with glaucoma. Kobe J Med Sci (in press).

3.12. Laboratory methods: Proteomics
P085 PROTEOMIC ANALYSIS OF AQUEOUS HUMOUR 
FROM PATIENTS WITH PRIMARY OPEN ANGLE GLAU-
COMA
X. Duan1, Q. Lu1, Z. Dong1, P. Xue2, N. Wang1

1Beijing Tong Ren Hospital, BEIJING, China, 2Chinese Acad-
emy of Science, BEIJING, China

Purpose: Some aqueous humour (AH) proteins changed 
in primary open angle glaucoma (POAG) patients, which 
might play roles in the mechanisms of the disease. To iden-
tify the proteins in AH associated with the pathogenesis of 
POAG, we compared the basic proteomic composition of 
AH from patients with POAG (patients) with AH from pa-
tients with age-related cataract (controls). 
Design: Experimental study. 
Participants and controls: Five patients and 5 controls 
were enrolled in the study, who were exempted other oph-
thalmic diseases, systemic diseases, and intraocular sur-
gery history. 
Methods: Approximately 100~200μl AH was collected by 
a 26 gauge ophthalmic cannula under ophthalmic opera-
tion microscope before ocular incision for phacoemulsifica-
tion surgery or non-penentrate trabecular surgery. Aqueous 
humour was analyzed for total protein concentration using 
Bradford’s method and for protein composition using two-
dimensional gel electrophoresis (2-de). Compared the pa-
tients (figure 1) to the controls (figure 2), the spots with 
darkness changing over 2.0 of ratio in 2-de were selected 
to the mass spectrometry analysis. 
Main outcome measures: Each spot darkness was quan-
tified using the volume percentage of single spot to total 
spots volume (vol%). 
Results: Aqueous humour from patients contained signif-
icantly higher total protein concentration than did AH from 
controls. Nine spots with significant volume percentage ra-
tio changing in the patients’ samples were derived from 7 
proteins, including cystain c, caspase 14 precursor, albu-
min precursor, transthyretin, prostaglandin h2 d-isomerase 
(PGDS), THAP domain containing apoptosis associated 
protein and tranferrin. 
Conclusions: Some up-regulated AH proteins might play 
important roles in the pathogenesis of POAG by promot-
ing apoptosis of trabecular meshwork cells or amyloid ac-
cumulation in the trabecular meshwork. 
The study was supported by National Natural Science Foun-
dation grant (30471860 and Scientific Research Common 
Program of Beijing Municipal Commission of Education 
km200610025025). 
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taglandin d(2) and j(2) induce apoptosis in human leu-
kemia cells via activation of the caspase 3 cascade and 
production of reactive oxygen species. Biochim Biophys 
Acta 2005; 1743: 291-304. 

P086 PROTEOME ANALYSIS OF TENONS CAPSULE IN 
FITRATION BLEB AFTER TRABECULECTOMY
T. Kanamoto, H. Okumichi, M. Mizukami, Y. Kiuchi
Hiroshima University, HIROSHIMA, Japan

Purpose: Screening of protein organization of filtration bleb 
after trabeculectomy and investigation of function of pro-
teins in bleb fibrosis. 
Design: Case experimental study.
Methods: Samples of Tenon’s capsule were collected from 
patients in bleb-revision as second glaucoma operation and 
cataract-surgery as negative controls. 
Main outcome measures: Samples were lyzed with urea-
buffer, and loaded to two-dimensional electrophoresis. Elec-
trophoresis-gels were stained with silver and isolated protein 
spots were analyzed using pd-quest software (bio rad). 
Target protein spots, which were highly changed in pro-
tein expressions among samples, were selected and pro-
teins were identified by mass-spectrometry (maldi-tof-ms: 
Burker). Moreover, cellular and protein function of target 
proteins were analyzed by western blot and RNA knock 
down assay. 
Results: About five hundred protein spots were detect-
ed on electrophoresis gel. As changes of protein expres-
sions and their reproducibility, fifteen protein spots were 
finally selected. Identified proteins include extracellular ma-
trix proteins and intarcellular signaling proteins. Especially, 
we focus on rsk2 protein, which were highly expressed in 
Tenon tissue derived from bleb revision operation. Rsk2 
sirna induce the cell death on nih3t3 cells, fibroblast cell 
line, against FGF treatment. 
Conclusions: Rks2 protein from tennon tissue after trab-
eculectomy seems to activate the fibroblast cell line. The 
inhibitions of rks2 activity may be able to regulate the fi-
broblast in tennon tissue, and enhance the effect of tra-
beculectomy. 
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1. Chen HS, et al. Control of filtering bleb structure through 
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4. 2. Naruse S, et al. Apc0576 decreases production of pro-
inflammatory chemokine and extracellular matrix by human 
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3. Wimmer I. Control of wound healing after glaucoma sur-
gery. Effect and inhibition of the growth factor TGF-beta. 
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forming growth factor beta 2 levels in the aqueous humor 
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P087 ANALYSIS OF ANTIBODY PATTERNS IN GLAU-
COMA PATIENTS BY MEANS OF PROTEIN MICRO-AR-
RAYS
H. Grus, J. Storf, D. Wuenschig, S.C. Joachim, N. Pfei-
ffer
Experimental Ophthalmology, MAINZ, Germany

Purpose: In previous studies changes in the antibody pro-
files against ocular antigens have been shown in the sera 
of glaucoma patients and these findings suggest a role for 
autoimmune involvement in the pathogenesis of glauco-
ma in some patients. All studies could consistently dem-
onstrate up- and downregulations in immunoreactivities 
in glaucoma patients compared to controls. However, all 
these studies have in common that they used crude pro-
tein extracts from retina or optic nerve. It was the aim of 
this study to analyze the immunoreactivities in the sera of 
glaucoma patients against the most important purified an-
tigens identified in previous studies by customized pro-
tein micro-arrays. 
Materials and Methods: Sera of patients with primary open 
angle glaucoma (n=50) and healthy controls (n=50) were 
used. The protein arrays were prepared by spotting the an-
tigens onto special nitrocellulose-coated slides. Up to 80 
different antigens were used in each customized protein 
micro-array. The arrays were incubated overnight with the 
sera of patients (1:25) and the antibody-antigen-reactions 
were visualized by chloronaphthol staining. After digitizing, 
the spot intensities were compared and analyzed by mul-
tivariate statistical techniques. 
Results: Using protein micro-arrays, we were able to de-
tect immunoreactivities in the sera of patients and healthy 
controls against the purified antigens such GFAP, GST, 
HSP 27, HSP70, HSP60, alpha-fodrin, and α-crystallin. 
The statistical analysis revealed a significant difference 
(p<0.01) between the antibody reactivities of glaucoma pa-
tients and healthy subjects. Furthermore, we could confirm 
both up- and downregulations in the sera of glaucoma pa-
tients compared to healthy subjects as we could demon-
strate in our previous studies using antigen mixtures from 
retina and optic nerve. Based on these antibody reactivi-
ties, we were able to detect glaucoma patients with a sen-
sitivity and specificity of approx. 90%. 
Conclusions: In this first pilot study, we were able to mea-
sure significant changes in the immunoreactivities in the 
sera of glaucoma patients against purified antigens using 
protein micro-arrays. The use of purified antigens spotted 
onto protein micro-arrays might be an important step to-
wards a robust antibody profiling in glaucoma patients suit-
able to be used in clinical routine. 
Supported by DFG (Deutsche Forschungs Gemeinschaft) 
gr-1463-4-1 

3.13.1.1. Laboratory methods: In vivo 
imaging: Laser scanning: Confocal 
scanning Laser Ophthalmoscopy
P088 OPTIC DISC TOPOGRAPHIC PARAMETERS MEA-
SURED IN THE EXPERIMENTAL GLAUCOMA BY CON-
FOCAL SCANNING LASER TOMOGRAPHY
X. Sun, X. Jin, W. Guo, Y. Dai, X. Yu
EYE and ENT Hospital, Fudan University, SHANGHAI, 
China

Purpose: To investigate (1) the variability of HRT measure-
ments in normal and experimental glaucoma monkeys, (2) 
the correlations among HRT parameters, (3) the changes 
of HRT parameters in experimental glaucoma monkeys, 
(4) the relationship of HRT parameters to optic nerve fiber 
number in experimental glaucoma monkeys. 
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Methods: Four normal monkeys and 16 laser-induced glau-
coma monkeys were studied. Optic disc topography was 
measured in vivo with HRT three times. Coefficient of vari-
ance of each parameter was obtained from three measure-
ments. Correlations among the topographic parameters were 
analyzed. The difference of each parameter between nor-
mal and experimental glaucoma monkeys was analyzed. 
Finally 4 normal and 8 experimental glaucoma monkeys 
were sacrificed. The nerve fiber number of each optic nerve 
cross section was estimated. The relationship between the 
nerve fiber count and each HRT parameter measured be-
fore sacrifice were calculated. 
Results: The coefficients of variation for rim area, mean 
cup depth and maximum cup depth were less than 10% 
both in normal and glaucomatous monkeys. The rim area 
(CV: 6.9% in normal and 4.7% in glaucoma) was the most 
reproducible parameter. The correlations among the topo-
graphic parameters (cup area, cup/disk ratio, cup volume, 
mean cup depth and maximum cup depth) in normal and 
experimental glaucomatous monkeys were strong, which 
was similar to human. The difference of all HRT parame-
ters between normal and glaucomatous monkeys was dis-
tinguished except disk area. Rim area and cup/disk ratio 
were the most sensitive parameters. Cup/disk ratio, rim area, 
cup volume, disk volume, mean cup depth, maximum cup 
depth and cup shape measure correlate significantly to the 
optic nerve fiber number. Rim area (r=0.814), cup shape 
measure (r=-0.886) and cup/disk ratio (r=-0.833) showed 
strong correlation with the optic nerve fiber number. 
Conclusions: Rim area is a reproducible and useful param-
eter in experimental glaucomatous monkeys. The changes 
of optic nerve head in experimental glaucoma monkeys are 
similar to that of glaucoma patients. HRT could be used to 
evaluate optic nerve damage in glaucoma, and rim area 
is the best parameter. 

3.13.1.2. Laboratory methods: In vivo 
imag ing: Laser scanning: Confocal scan-
ning laser polarimetry 
P089 SPATIAL AND TEMPORAL ASSOCIATION BE-
TWEEN NEURORETINAL RIM LOSS AND RETINAL 
NERVE FIBRE LAYER THICKNESS MEASUREMENTS 
IN PATIENTS WITH OPTIC DISC HAEMORRHAGES
K. Nguyen1, N. Nguyen2, R. Laemmer3, F. Horn3, T. Tran1, 
C. Mardin3

1Eye Hospital of Ho Chi Minh City, HO CHI MINH CITY, 
Vietnam,2Department of Pathophysiology of Vision, TÜBIN-
GEN, Germany, 3Department of Ophthalmology, Universi-
ty, ERLANGEN, Germany

Purpose: Since ODH represent an acute event associ-
ated with well defined localized changes of the NRR and 
RNLF, the purpose of this study was to investigate the 
ability of scanning laser polarimetry (SLP) to detect thin-
ning of the RNLF after occurrence of ODH. Spatial and 
temporal association between RNLF and NRR loss have 
been evaluated. 
Design: Cohort study. 
Participants: Seventeen eyes of 15 patients with ODH. 
Method: All patients underwent annually complete stan-
dardized ophthalmologic examination including slit lamp 
biomicroscopy, ophthalmoscopy, gonioscopy, 24-h IOP 

measurement, standard static white on white perimetry as 
well as SLP and optic disc photographs. Patients had a 
minimum follow-up of at least 3 consecutive annual visits 
after the occurrence of ODH and at least one examina-
tion before. Average follow-up was 5.0 ± 1.4 years. ODH 
was defined as haemorrhage observed either on the op-
tic disc or the parapapillary retina extending to the NRR. 
Evaluation of ODH was performed using 15° stereograph-
ic slides of the optic disc. Locations of haemorrhage were 
defined according to the optic disc sectioning described 
by Jonas. Exclusion criteria were all eye diseases oth-
er than glaucoma, and all secondary causes of haemor-
rhage such as ischemic optic nerve neuropathy, papillitis, 
retinal vein occlusion, diabetic retinopathy, and posterior 
vitreous detachment. 
Main outcome measures: NRR change (planimetry): glob-
al measurements and sector analysis. RNLF change (SLP): 
standard GDX variables and sector analysis. Statistical anal-
ysis: non-parametric tests have been used (Wilcoxon test, 
Friedmann test, Spearman correlation coefficient) as ap-
propriate (SPSS for windows, version 14.0; SPSS, Chica-
go, IL, USA). 
Results: From all investigated parameters the number had 
the highest diagnostic power to detect progressive change 
after occurrence of ODH. Higher values were observed al-
ready at the time point at which the haemorrhage occurred 
but differences were statistically significant not before fol-
low-up of 2 years or more (38.12 ± 27.9 vs 43.76 ± 29.1, 
p=0.02). RNLF thickness decreased in the affected sec-
tor and differences were significant after 3 years follow-
up (p=0.04). NRR area globally and in the affected sector 
decreased (1.09 ± 0.39 vs 1.02 ± 0.37 mm2, p<0.01 and 
0.29 ± 0.11 vs 0.26 ± 0.10 mm2, p<0.01) and parapapil-
lary chorioretinal atrophy (0.34 ± 0.35 mm2 vs 0.53 ± 0.43 
mm2, p<0.01) increased during the follow-up period. Cor-
relation coefficient between nerve fibre and NRR loss over 
time was r=0.46, p=0.08. 
Conclusion: SLP might detect progressive morphologic 
glaucomatous changes following ODH. Long-term follow-
up as well as repeated measurements are necessary to 
detect localized RNLF changes after ODH. 
References: 
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P090

3.13.3. Laboratory methods: In vivo im-
aging: RGC imaging 
P091 LONGITUDINAL IN VIVO IMAGING OF RETINAL 
GANGLION CELLS DEGENERATION AFTER OPTIC 
NERVE CRUSH IN A TRANSGENIC MICE MODEL
C.K.S. Leung, J.D. Lindsey, R.N. Weinreb
Hamilton Glaucoma Center, LA JOLLA, United States of 
America
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Purpose: Expression of thy-1 by retinal ganglion cells 
(RGCS) is down-regulated following optic nerve crush and 
prior to RGC death. The present study investigated whether 
fluorescence loss in RGCS of transgenic mice expressing 
cyan fluorescent protein under control of the thy-1 pr omoter 
(thy1-CFP mice) could be followed in vivo using a modi-
fied confocal scanning laser ophthalmoscope. 
Design: Longitudinal study. 

Methods: Six thy1-CFP mice aged 3-6 months were imaged 
with a blue-light confocal scanning laser ophthalmoscope 
(BCSLO, modified Heidelberg Engineering HRA1 with 460 
nm excitation and 490 nm detection) before and weekly for 
3 weeks after optic nerve crush in one randomly selected 
eye. Sham procedure was performed in the opposite eye. 
The mice were held steady by an assistant during the im-
aging and no anesthesia was required. 
Main outcome measures: Corresponding retinal areas 
before and after optic nerve crush were compared and 
the fluorescent ganglion cell layer neurons were count-
ed manually. 
Results: Fluorescent points corresponding to CFP-express-
ing ganglion cell layer neurons were discernable with the 
BCSLO (figure 1a). A consistent and progressive loss of 
fluorescent points was found after optic nerve crush (fig-
ure 1b-d) with 34.6±8.9%, 16.0±4.2% and 11.6±6.0% of 
the fluorescent cells remaining 1, 2, and 3 weeks after the 
crush, respectively (n=6). No change in the fluorescent cell 
density was found in the opposite eyes in which the sham 
procedures were performed. 
Conclusions: The present results demonstrate that the 
BCSLO can readily image fluorescent ganglion cell layer 
neurons and provide a non-invasive approach to monitor 
the progressive loss of CFP expression in RGCS of trans-
genic thy1-CFP mice. The imaging of thy-1 promoter-driven 
CFP expression in these mice could serve as a sensitive 
indicator of the functional integrity of RGCS and offer a 
new model to study RGC degeneration in glaucoma and 
to study the effect of neuroprotective agents. 
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3.13.4. Laboratory methods: In vivo im-
aging: Other
P092

5. EXPERIMENTAL GLAUCOMA;
ANIMAL MODELS

P093 ASSOCIATION OF PI3K/AKT AND JAK/STAT PATH-
WAYS AND MACROPHAGES IN RETINAL GANGLION 
CELL VIABILITY AFTER ACUTE ELEVATION OF INTRA-
OCULAR PRESSURE
Y.Y. Huang1, L.P. Cen2, K.W. Choy2, N. van Rooijen3, N.L. 
Wang1, C.P. Pang2, Q. Cui2
1Beijing Tongren Eye Center, BEIJING, China, 2The Chinese 
Universiy of Hong Kong, HONG KONG, China, 3Faculty of 
Medicine, Vrije Universiteit, AMSTERDAM, Netherlands

Purpose: To investigate the roles of PI3/Akt and JAK/
STAT pathways in retinal ganglion cells (RGC) survival af-
ter acute intraocular pressure (IOP) elevation. 
Design: Experimental study. 
Participants: Sprague Dawley rats (200-250g).
Methods: Two inhibitors for each pathway were used. In-
travitreal injections of each inhibitor into the left eye were 
performed 3, 9, and 15 days after 2-hour IOP elevation at 
110 mmHg. Forty hours before animal sacrifice, fluorogold 
was applied to newly cut optic nerve (ON) stump to ret-
rogradely label surviving RGCS. The effects of IOP ele-
vation on the pathway activities and their locations in the 
retinas were examined by western blotting and immunohis-
tochemistry, respectively. Clodronate liposomes were used 
in the eye and intravenously to remove phagocytic cells 
and to examine the role of the inhibitors independent of 
macrophage/microglia in vivo. Retinal explant experiments 
were carried out to examine the effect of these inhibitors 
on RGC viability in vitro. 
Results: Sham IOP elevation procedure did not of itself 
affect RGC viability. Acute IOP elevation activated both 
pathways in the retina, and pathway activities were locat-
ed in the ganglion cell layer (GCL), and resulted in a grad-
ual loss of RGCS (27% by 2 weeks and 40% by 3 weeks 
after IOP elevation). Inhibition of these pathways resulted 
in macrophage invasion into the eye and decreased RGC 
viability. Removal of macrophages in the eye or by sys-
tematic application using clodronate liposomes reduced the 
inhibitors-induced RGC death. Similar observations were 
also obtained in retinal explants. 
Conclusions: Our data demonstrate that 1) acute IOP el-
evation activates PI3k/Akt and JAK/STAT pathways in gcl, 
2) PI3k/Akt and JAK/STAT pathways mediate RGC surviv-
al following acute IOP elevation, and 3) inhibition of these 
pathways activates macrophages in the eye and pathway 
inhibition-dependent macrophage activation is detrimental 
to RGCS. 
References:
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5.1. Experimental glaucoma; animal 
models: Rodents
P094 IMAGING RETINAL GANGLION CELLS AND THEIR 
LOSS IN THE LIVING MOUSE
M. Aihara1, H. Murata2, Y. Chen1, T. Ota1, J. Numaga2, 
M. Araie1

1University of Tokyo, TOKYO, Japan, 2Tokyo Metropolitan 
Geriatric Hospital, TOKYO, Japan

Purpose: To visualize retinal ganglion cells (RGCS) and 
their gradual loss in the living mouse. 
Design: Experimental study. 
Methods: We used b6.cg-tg(thy1-cfp)23jrs/j mice which 
express cyan fluorescent protein in RGCS. We used a 
commercially available mydriatic retinal camera attached 
with a 5-million pixel digital camera to visualize RGCS in 
vivo. We recorded fundus photographs longitudinally in the 
ischemia reperfusion model group, the optic nerve crush 
model group, and the untreated group to evaluate the lon-
gitudinal changes in the number of RGCS in experimen-
tal models. 
Main outcome measures: To detect the continuing loss 
of RGCS at the single-cell level in vivo. 
Results: We have devised an in vivo imaging technique 
using a conventional retinal camera and have visualized 
RGCS at the single-cell level. In the ischemia reperfusion 
model and the optic nerve crush model, a longitudinal re-
duction in the number of RGCS was demonstrated in each 
mouse eye. Age-related loss of RGCS was also demon-
strated in untreated normal eyes. 
Conclusions: This in vivo technique allows non-invasive, 
repeated and longitudinal evaluation of RGCS for investi-
gation of retinal neurodegenerative diseases and new ther-
apeutic modalities for them. 

P095 IOP-LOWERING EFFECT OF A RHO- ASSOCIATED 
COILED-COIL-FORMING KINASE INHIBITOR IN MOUSE 
EYE
T. Saeki1, H. Tsuruga1, M. Aihara1, M. Araie1, K. M izuno2, 
Y. Hattori2
1Tokyo University, TOKYO, Japan, 2Kowa Pharmaceutical, 
TOKYO, Japan

Purpose: Rho-associated coiled-coil-forming kinase (ROCK) 
inhibitors are reported to decrease intraocular pressure (IOP) 
in rabbit eyes and supposed to regulate IOP in monkey 
and human eyes through relaxation of trabecular mesh-
work and ciliary muscle. In this study, IOP-lowering effect 
of a ROCK inhibitor and its synergistic effect with latano-
prost are investigated using mouse eyes. 

Methods: A ROCK inhibitor (k115) was prepared as 0.5% 
solution. C57bl/6j mice were acclimatized under the 12-hour 
light-dark cycle (6:00 on 18:00 off) for at least 2 weeks be-
fore experiments. Three microliters of the solution was top-
ically applied once into one of two eyes in a blind manner 
at 18:00. The fellow eyes were untreated. IOP was mea-
sured by a microneedle method. At 0.5, 1, 2, and 4 hours 
after the administration, the IOP-lowering effect was cal-
culated as the difference between IOP in the treated eye 
and that in the contralateral untreated eye. (n=5-6 for each 
time point) 0.125, 0.25, and 0.5% k115 were used to exam-

ine dose-dependent response in IOP reduction. (n=7-10 for 
each dose) next, the additional iop-lowering effect of k115 
to latanoprost was examined. 0.25% k115 was applied 2 
hours after the administration of 0.005% latanoprost, then 
further 30 minutes later IOP was measured. (k115/latano-
prost group) as a control group, IOP was measured 2.5 
hours after the administration of 0.005% latanoprost with-
out k115. (latanoprost group) the IOP reductions in the two 
groups were compared. (n=6 for each group) 
Results: 0.5% k115 solution showed maximum IOP reduc-
tion by 29.6±4.3% in 30 minutes after the administration. 
0.125, 0.25, and 0.5% k115 revealed significant IOP reduc-
tion (p<0.01) in a dose-dependent manner by 17.9±6.7%, 
22.1±2.7% and 30.5±3.7%, respectively. IOP reduction in 
k115/latanoprost group (37.3±6.4%) was significantly higher 
than that in latanoprost group (24.8±4.1%) (p<0.01) 
Conclusions: A ROCK inhibitor (k115) significantly reduced 
mouse IOP and also showed a significant additive effect 
on latanoprost-induced IOP reduction. K115 may have a 
therapeutic potential for glaucoma. 

P096 THE NATURAL HISTORY OF RETINAL  GANGLION 
CELL DYSFUNCTION AND ITS RELATIONSHIP WITH 
IOP IN DBA2/J MICE
V.P. Porciatti, M. Saleh, M. Nagaraju
University of Miami Miller School of Medicine, MIAMI,  United 
States of America

Purpose: To characterize the natural history of retinal 
ganglion cell (RGC) dysfunction, as measured by pattern 
electroretinogram (PERG) and its relationship with IOP in 
glaucomatous DBA/2j mice. 
Methods: IOP and PERG were longitudinally recorded 
(one month steps) in anesthetized (Ketamine/ Xylazine) 
DBA 2/j mice (n=32, 64 eyes). IOP was measured with 
a rebound tonometer (Tonolab, Colonial Medical Supply). 
PERG was recorded in response to high contrast (95%) 
alternating (1 hz) gratings (0.05 cycles/deg, 50 x 56 deg 
field size). Diffuse light flashes on an adapting background 
(FERG) were also recorded as an index of outer retina ac-
tivity. After the follow up period, eyes were histologically 
processed to evaluate the thickness of the retinal nerve 
fiber layer (RNLF). 
Results: IOP increased moderately between 2 and 6 months 
with a progression of 0.92 mmHg/month. After 6 months 
the IOP displayed a steeper increase and tended to lev-
el off by 11 months. The PERG amplitude decreased pro-
gressively after 2 months of age to reach the noise level 
(85% amplitude loss) at about 10-11 months, at which age 
histological analysis showed a relatively minor loss of reti-
nal nerve fiber layer (RNLF) thickness (-39±18%). IOP and 
PERG changes with time were highly correlated (p<0.001). 
Between 2 and 11 months the cone-flash erg did not show 
significant changes. 
Conclusions: In DBA/2j mice inner retina function progres-
sively decreases after 2 months of age and it is virtually 
abolished by 10-11 months, while outer retina function is 
unchanged. In keeping with previous optic nerve histolo-
gy (Libby et al, Vis Neurosci 2005), at 10-11 months the 
RNLF thickness is relatively spared, thereby indicating that 
RGC dysfunction may precede RGC death. Progression 
of inner retina dysfunction is strongly associated with pro-
gressive IOP increase. 
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P097 POSTURAL CHANGES OF IOP AND PATTERN 
ERG IN DBA/2J MICE
V.P. Porciatti, M. Nagaraju, M. Saleh
University of Miami Miller School of Medicine, MIAMI, Unit-
ed States of America

Purpose: Head-down position causes a substantial IOP 
increase in mice (Aihara et al., Curr Eye Res 2003). Our 
purpose is to characterize the effect of postural IOP chang-
es on retinal ganglion cell function in the DBA/2j mouse 
model of glaucoma. 
Methods: Three groups of DBA/2j mice (3 month old, n=7; 
5 month old, n=7, 10 month old, n=7) were studied. Mice 
were anesthetized with 0.6 ml/kg of a mixture of Ketamine 
(42.8 mg/ml), Xylazine (8.5 mg/ml) and acepromazine (1.4 
mg/ml) delivered i.p. IOP and the pattern electroretinogram 
(PERG) were sequentially measured at 0°, 60° head-down 
position, and 0°. IOP was measured with a tonolab' rebound 
tonometer (Wan-Heng Wang et al., IOVS 2005). The PERG 
was recorded in response to high-contrast (95%), large-field 
(50 x 56 deg) horizontal gratings (0.05 cycles/deg spatial 
frequency) alternating at 1 hz. All procedures were per-
formed in compliance with the ARVO statement for use of 
animals in ophthalmic and vision research. 
Results: On average, 60º head-down induced significant, re-
versible IOP increases in all age groups (3 months: 13.3±0.4 
to 17.8±1.1 mmHg; 5 months: 14.6±1.2 to 20.0±1.8 mmHg; 
10 months: 20.0±1.3 to 26.2±1.3 mmHg). Head-down posi-
tion induced reductions of PERG amplitude in older (glau-
comatous) mice but not in young (pre-glaucomatous) mice 
(3 months: 10.8±1.3 to 10.8 ±0.9 μv; 5 months: 8.7±0.9 
to 4.5±0.5 μv; 10 months: 4.5±0.5 to 1.467±0.2 μv). IOP 
and PERG changes were negatively correlated (p<0.001) 
in 10 month old mice. 
Conclusions: Head-down (60º) position induces reversible 
IOP changes in DBA/2j mice. The impact of IOP elevation 
on RGC function is age-dependent. The amount of PERG 
reduction is more pronounced in older mice, in which the 
severity of disease is more advanced (Libby et al., Vis Neu-
rosci 2005). The combined evaluation of postural changes 
of IOP and PERG may represent a powerful, non invasive 
tool to evaluate IOP-dependent retinal ganglion cell vulner-
ability in mouse models of glaucoma. 

P098

5.2. Experimental glaucoma; animal 
models: Primates
P099 ASTROCYTE PROLIFERATION AND GDNF UP-
REGULATION IN THE LATERAL GENICULATE NUCLE-
US OF EXPERIMENTAL PRIMATE GLAUCOMA
Y. Dai1, X. Sun1, W. Guo1, X. Yu1, Y. Yang2, Q. Chen1, 
X. Jin1

1EYE and ENT Hospital, Fudan University, SHANGHAI, 
China, 2Dept of Experimental Animal Science, SHANG-
HAI, China

Purpose: To investigate the changes of astrocyte reactiv-
ity and glial cell line-derived neurotrophic factor (GDNF) 
expression in the lateral geniculate nucleus (LGN) follow-
ing experimental primate glaucoma. 
Methods: Five rhesus monkeys with monocular experi-

mental glaucoma and four control monkeys were studied. 
Brain sections containing the LGN were examined follow-
ing immunocytochemical staining with antibody to GFAP, 
s-100 and GDNF. Double immunolabelling of GDNF with 
GFAP and parvalbumin respectively were also studied in 
the LGN by confocal microscopy. Optic nerve fiber count 
was determined by light microscopy. 
Results: In the normal LGN, a few GFAP, s-100 and GDNF 
expression were observed across layer 1 to 6. GFAP and s-
100 positive glial cells were significantly increased in layers 
connected to the glaucomatous eye compared with those 
connected to the non-glaucomatous eye. Moreover, GFAP 
and s-100 expression were increased in layers connect-
ed to the non-glaucomatous eyes compared to the corre-
sponding layers in control group, which is more evident in 
severe glaucoma with 100% optic nerve fiber loss (image 
1,2). Expression of GDNF protein was also increased in 
layers connected to the glaucomatous eye. Double immu-
nostaining showed that the GDNF expression was main-
ly of glial origin. 
Conclusions: Experimental glaucoma induces astrocytes 
proliferation and GDNF up-regulation in the lateral genicu-
late nucleus. The findings may be relevant to understanding 
the role played by glial cells in the central visual system 
of glaucoma. 
References: 
1. Weber AJ, Chen H, Hubbard WC, et al. Experimental 
glaucoma and cell size, density, and number in the primate 
lateral geniculate nucleus. IOVS 2000;41:1370-1379. 2. Yu-
cel YH, Zhang Q, Weinreb RN, et al. Effects of retinal gan-
glion cell loss on magno-, parvo, koniocelluar pathways in 
the lateral geniculate nucleus ad visual cortex in glauco-
ma. Progr Ret Eye Res 2003;22:465-481. 3. Crawford ML, 
Harwerth RS, Smith EL, et al. Glaucoma in primates: syto-
chrome oxidase reactivity in parvo- and magnocellular path-
ways. IOVS 2000;41:1791-1802. 4. Gupta N, Ly T, Zhang 
Q, et al. Chronic ocular hypertension induces dendrite pa-
thology in the lateral geniculate nucleus of the brain. Exp 
Eye Res 2007; 84(1):176-84. 5. Yucel Y, Gupta N, Zhang 
Q, et al. Memantine protects neurons from shrinkage in 
the lateral geniculate nucleus in experimental glaucoma. 
Arch Ophthalmol 2006;124:217-25. 

5.3. Experimental glaucoma; animal 
models: Other
 
P100 TISSUE BIOENGINEERING FOR BLEB DEFECTS: 
AN ANIMAL STUDY 
W.C. Hsu1, R.R. Ritch2, T.K. Krupin3, H.S-L.C. Chen4

1Taipei Medical Hospital, TAIPEI, Taiwan, 2New York Eye & 
Ear Infirmary, NEW YORK, United States of America, 3North-
western University, CHICAGO, United States of  America, 
4Chang Gung Memorial Hospital, TAIPEI, Taiwan

Objective: Evaluation of IOP distribution in Egyptians above 
the age of forty. 
Design: Cross-sectional study. 
Participants: Individuals above the age of forty who en-
tered the ophthalmic clinics of ten of the members of the 
Egyptian Society for the Glaucomas (ESG) for any com-
plaint not related to glaucoma or elevated IOP. 
Methods: IOP was measured in both eyes using the stan-
dard Goldmann applanation tonometer. 
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Main outcome measures: 1,841 eyes belonging to 932 
individuals. The IOP ranged from 8 to 59 mmHg with a 
mean of 16.2 ± 4.6 mmHg. 
Results: Data were corrected by excluding IOP 2 SDs 
away from the mean. After correction, 1796 eyes belonging 
to 915 individuals were included of which 465 were males 
and 437 females, while the gender was not specified in 
13 individuals. The mean IOP was 15.7 ± 3.3 mmHg. Ta-
ble 1 shows the results of the data. Figure 1 shows the 
IOP distribution curve which is slightly skewed to the right 
as found in other studies. Considering the upper limit of 
normal IOP as the mean + 2 SD 1, ocular hypertension 
should be considered in 55 eyes (3%) where IOP is > 22 
mmHg. This coincides with IOP > 97.5th percentile (table 
2). The mean IOP in males (15.3 ± 3.3 mmHg) was sig-
nificantly (P = 0.0003) lower than IOP in females (15.9 ± 
3.3 mmHg) (figure 2). There was only a significant differ-
ence between the mean IOP in the age group from 61 to 
70 years and both the mean IOP in all individuals above 
the age of forty and the mean IOP in age group from 51 
to 60 years (Table 3). 
Conclusions: The mean IOP in Egyptians above the age 
of forty is 15.7 mmHg and ocular hypertension and glau-
coma suspect should be considered when IOP is > 22 
mmHg which satisfies both definitions of 2SD above the 
mean1 and > 97.5th percentile(3). Glaucoma should be 
considered when IOP is more than 26 mmHg which coin-
cides with the 99.5th percentile. The mean IOP was 15.4 
mmHg in males and 15.9 mmHg in females and increased 
to 16.1 mmHg in the 61-70 years age group. This sex and 
age difference is not consistent with other studies in dif-
ferent populations. 
References: 
1. Shiose Y, Kawase Y. A new approach to stratified nor-
mal intraocular pressure in a general population. Am J Oph-
thalmol 1986; 101: 714. 2. Hashemi H, Kashi AH, Fotouhi 
A, Mohammad K. Distribution of intraocular pressure in 
healthy Iranian individuals: the Tehran Eye Study. Br J Oph-
thalmol 2005; 89: 652. 3. Foster PJ, Buhrmann R, Quigley 
HA, Johnson GJ. The definition and classification of glau-
coma in prevalence surveys. Br J Ophthalmol 2002; 86: 
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intraocular pressure. Arch Ophthalmol, 2001; 119: 875. 5. 
Klein BE, Klein R, Linton KL. Intraocular pressure in an 
American community. The Beaver Dam Eye Study. IOVS 
1992; 33: 2224. 

6. CLINICAL EXAMINATION METHODS

6.1. Clinical examination methods: Intra-
ocular pressure measurement; factors 
affecting IOP 
P101 THE IOP DIURNAL FLUCTUATIONS IN PATIENTS 
WITH PSEUDOEXFOLIATIVE SYNDROME
I. Nenciu
CMDTA Acad. Stefan Milcu, BUCHAREST, Romania

Purpose: To analyze the IOP diurnal fluctuations in pa-

tients presenting pseudoexfoliative syndrome (PEX) com-
pared to those without PEX. 
Design: A clinical observational prospective study, one year. 
Participants and controls: Two groups of patients: group 
a (13 patients) with pseudoexfoliative syndrome (PEX) and 
group b, control, (11 patients) ' without PEX. The groups 
were homogeneous about the age and sex distribution.
Methods: At each visit 4 IOP measurements were taken 
using Goldmann aplanotonometry. 
Main outcome measures: 58% of PEX patients the IOP 
had greater than 6 mmHg diurnal fluctuations during the 
study period. In the control group, only one patient had 
the same fluctuations. 
Results: By comparing the two groups have been observed 
significant differences about the maximum IOP, the mean 
IOP and the diurnal fluctuations, also about the incidence 
of the complications. 
Conclusions: The IOP diurnal fluctuations in PEX patients 
are significantly greater than the physiological ones and 
therefore influence the therapeutic attitude and the prog-
nostic. The significant fluctuations in the IOP diurnal curve 
are an important predictive factor for the eyes that will de-
velop secondary glaucoma. The pseudoexfoliative syndrome 
is an independent risk factor for glaucoma in patients with 
intraocular hypertension. 
References: 
1. Mitchell P, Wang JJ, Hourihan F. The relationship be-
tween glaucoma and pseudoexfoliation: the blue moun-
tains eye study. Arch Ophthalmol 1999;117:1319-24. 2. 
Schulzer M, Drance SM, Douglas GR. A comparison of 
treated and untreated glaucoma suspects. Ophthalmology 
1991;98:301-7. 3. Ritch R. Exfoliation syndrome: more than 
meets the eye. Acta Ophthalmol Scand 2002;80:465-7. 4. 
Gordon MO, Beiser JA, Brandt JD, et al. Ocular Hyperten-
sion Treatment Study Group. The ocular hypertension treat-
ment study: baseline factors that predict the onset of primary 
open angle glaucoma. Arch Ophthalmol 2002;120:714-20. 
5. Høvding G, Aasved H. Prognostic factors in the devel-
opment of manifest open angle glaucoma: a long-term fol-
low-up study of hypertensive and normotensive eyes. Acta 
Ophthalmol 1986;64:601-8. 6. Robin AL, Frick KD, Katz J, 
et al. The ocular hypertension treatment study. Intraocular 
pressure lowering prevents the development of glaucoma, 
but does that mean we should treat before the onset of 
disease? Arch Ophthalmol 2004;122: 376-8. 

P102 RELATIONSHIP BETWEEN OCULAR PULSE AM-
PLITUDE EXAMINED BY DYNAMIC CONTOUR TONOM-
ETER AND INTRAOCULAR PRESSURE OR CENTRAL 
CORNEAL THICKNESS
K.I. Imai, K. Mori, T. Ikushima, Y. Ikeda, M. Takemura, 
S. Kinoshita
Kyoto Prefectural University of Medicine, KYOTO, Japan

Purpose: Ocular pulse amplitude (OPA) has been shown 
to have a significant correlation with intraocular pressure 
(IOP) and a negative correlation with axial length (AL). 
OPA has also been thought to rely on the elastic proper-
ties of the ocular shell. This study was conducted to evalu-
ate the differences between primary open angle glaucoma 
(POAG) and primary angle closure glaucoma (PACG) in 
the correlation between OPA and IOP (exp-1) or central 
corneal thickness (CCT) (exp-2) using a dynamic contour 
tonometer (DCT). 
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Design: Cross-sectional survey. 
Participants: In total, 318 eyes of 186 glaucoma patients 
(pts) (217 eyes / 130 pts, POAG; 101 eyes / 56 pts, PACG 
(mean age: 63.9±12.5 years) at the glaucoma clinic in Kyo-
to Prefectural University of Medicine. 
Methods: In exp-1, single regression analysis was per-
formed and compared between the POAG and PACG groups 
in the condition of IOP as x-axis and OPA as y-axis. Sev-
enteen patients from exp-1 were selected for exp-2, all pa-
tients matching the following inclusion criteria: both eyes 
were examined and received the same kind of eye drops, 
AL of each eye were matched within 0.6 mm, OPA had 
a difference of more than 0.5 mmHg between the right 
and left eyes. 
Main outcome measures: Associations between OPA and 
IOP in the two groups. In exp-2, mean IOP and CCT were cal -
|culated and compared between those eyes of higher OPA 
(OPAH) and lower OPA (OPAL) using the student’s t test. 
Results: There was a positive correlation between OPA 
and IOP in both groups (0.10 mmHg OPA / mmHg IOP, 
r=0.44, p<0.01 (POAG) and 0.16 / mmHg IOP, r=0.52, 
p<0.01 (PACG)), and the slope of PACG was significantly 
higher than that of POAG (p=0.028). Not only mean IOP, 
but also mean CCT of OPAH showed no significant dif-
ferences (p = 0.81 for IOP, 0.84 for CCT) from those of 
OPAL (OPAH: 18.4±3.1, OPAL: 18.1±3.4 mmHg for IOP, 
OPAH: 531±45.4, OPAL: 534±51.1 micrometer for CCT) 
among those eyes with matched AL. 
Conclusions: The OPA readings in both POAG and PACG 
examined by DCT showed a significant positive correlation 
with IOP, while a different trend was observed between the 
two types. CCT showed little contribution to the OPA dif-
ferences between the two eyes with matched AL. 
References:
1. James CB, et al. Graefe’s Arch Clin Exp Ophthalmol 
1991; 229: 341-44. 2. Schwenn O, et al. Br J Ophthalmol 
2002; 86: 981-84. 3. Kaufmann C, et al. IOVS 2004; 45: 
3118-21. 4. Schulthess SR, et al. Graefe’s Arch Clin Exp 
Oph thalmol 2006; 244: 46-51. 5. Kaufmann C, et al. Arch 
Ophthalmol 2006; 124: 1104-08. 

P103 OCULAR PULSE AMPLITUDE WITH NORMAL 
 TENSION GLAUCOMA IN JAPAN
K. Kawabata, T. Kimura, T. Fujimaki, K. Ono, A. Muraka-
mi
Juntendo University, TOKYO, Japan

Purpose: To investigate factors to affect ocular pulse am-
plitude (OPA) with NTG, using dynamic observing tonom-
etry (DOT; Ophthalmic Development Co). Knowing the 
OPA in NTG may be useful for the elucidation of pathol-
ogy in NTG. 
Design: Cross-sectional, case controlled study. 
Participants and controls: 60 NTG patients (mean 
61.3±13.5 y.o.) and 64 age matched healthy control (mean 
54.7±17.2 y.o.) were enrolled in this study. NTG; refrac-
tive error (mean2.3±3.03d). MD of Humphrey Field Analyz-
er (HFA) 30-2 (mean7.6±7.01db). Control; refractive error 
(mean1.01±2.7d). 
Methods: DOT was used to measure base line pressure 
(PO; dialated ocular pressure) and OPA in all participants 
by same examiner. Visual fields were measured by Hum-
phrey Field Analyzer (Zeiss, Dublin, CA). 

Main outcome measures: The followings were analyzed in 
NTG and control groups. I) comparison of OPA (student’s 
t-test). II) the correlation between OPA and following pa-
rameters (age, refractive error, applanation IOP, systolic 
blood pressure, diastolic blood pressure, average blood 
pressure, pulse pressure, ocular perfusion pressure, PO, 
MD of HFA 30-2) (Pearson’s correlation coefficient). III) 
the exploration of determinants to OPA (multiple regres-
sion analysis). 
Results: I) OPA in NTG (1.8±0.5mmHg), OPA in control 
(2.2±0.7mmHg) (p<0.05). II) in NTG, PO (r=0.34, p=0.005) 
and pulse pressure (r=0.34, p=0.0063 were significantly 
associated with OPA. In control, pulse pressure (r=0.46, 
p<0.0001), PO (r=0.41, p=0.005) and refraction (r=0.294, 
p=0.013) were associated with OPA. Iii) po (p=0.0165) and 
pulse pressure (p=0.0197) influenced OPA in NTG. Pulse 
pressure (p=0.0137), PO (p=0.002), and refractive error 
(p=0.0009) influenced OPA in controls (NTG; r2=0.19, con-
trol; r2=0.39). 
Conclusions: The OPA in NTG was significantly reduced 
(p<0.01) compared with control. Thus, measuring OPA may 
be useful in differential diagnosis of NTG. The correlation 
between OPA and pulse pressure was lower than control. 
Therefore, these results suggest that vascular deficiency 
may concern with the pathology of NTG. 
References: 
1. Hoffmann EM, et al. Intraocular pressure and ocular pulse 
amplitude using dynamic contour tonometry and contact 
lens tonometry. BMC Ophthalmol 2004; 4: 4. 2. Schmidt 
KG, et al. Ocular pulse amplitude in ocular hypertension 
and open-angle glaucoma. Ophthalmologica 1998; 212: 5-
10. 3. Schwenn O, et al. 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, et al. Reproducibility of measurement of ocu-
lar pulse amplitude and intraocular pressure using Smart-
lens. Ophthalmologe 2001; 98: 944-949. 5. Kaufmann C, 
et al. Intraocular pressure measurements using dynamic 
contour tonometry after laser in situ keratomileusis. IOVS 
2003; 44: 3790-3794. 

P104 HEAD-DOWN YOGA POSTURES AND INTRAOC-
ULAR PRESSURE PROFILES
M. Mani1, K. Raman2, R. Krishnakumar3, R.R. Mohan Ku-
mar1, L. Vijaya1, S.S. Badrinath1

1Sankara Nethralaya, CHENNAI, TN, India, 2Private Prac-
tice, CHENNAI, India, 3Elite School of Optometry, CHEN-
NAI, India

Objective: To analyse the intraocular profiles in head-down 
postures practised in yoga exercises. 
Design: Prospective case observational series. 
Participants: Trained yoga practitioners in an institution-
al set up. 
Methods: Sirsasana (1. Head-stand-n=74), Sarwangasana 
(2. Shoulder-stand-n=26) and Janu Sirsasana (3. Head to 
knee posture-n=12) were performed as per institutional pro-
tocol. Tonopen was used to measure the IOP before, during 
(0 and 2/5 minutes) and after the postures. Right eye data 
was compared using paired t-test for between groups and 
repeated measures anova for within groups’ analysis. 
Main outcome measures: Intraocular pressure within and 
between groups at various intervals. 
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Results: Baseline IOP between three postures was not sig-
nificant (1. 14 ± 2.9; 2. 15.7 ± 3.9; 3. 14.8 ± 3 mmHg). The 
three different postures showed significant raise in IOP with 
the postures with head-stand showing the maximum raise 
in IOP (29.3 ± 4.3 mmHg - 2 times) followed by shoulder-
stand (23.3 ± 3.5 mmHg - 1.5 times) and then by head 
to knee posture (20.7 ± 3.2 mmHg - 1.25 times); p<0.00. 
Between groups analysis showed significant differences in 
maximum IOP attained during the posture (p<0.0). 
Conclusion: All three head-down postures raise the IOP 
while head-stand and shoulder-stand raise the IOP be-
yond physiological limits and can be avoided in glaucoma 
patients. There is a need to study the long-term effects of 
yoga postures and the ocular health. 
References: 
1. Gallardo MJ, Aggarwal N, Cavanagh HD, Whitson JT. 
Progression of glaucoma associated with the Sirsasa-
na (headstand) yoga posture. Adv Ther 2006;23:921-5. 
2. Baskaran M, Raman K, Ramani KK, et al. Intraocular 
pressure changes and ocular biometry during Sirsasana 
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gy 2006;113:1327-32. Epub 2006 jun 27. 3. Friberg TR, 
Sanborn G. Optic nerve dysfunction during gravity inver-
sion. Pattern reversal visual evoked potentials. Arch Oph-
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P105 COMPARISON BETWEEN GOLDMANN APLANA-
TION TONOMETRY, PASCAL TONOMETRY AND TONOM-
ETRY CORNEA COMPESATED BY OCULAR RESPONSE 
ANALYZER (ORA)
M.A. Jaramillo, J.C. Rueda, J.C. Parra, R. Urrea, J.J. Rey, 
L.A. Rodriguez
Fundacion Oftalmologica de Santander, BUCARAMAN-
GA, Colombia

Objective: To evaluate the concordance level and the repro-
ducibility in the intraocular pressure (IOP) obtained through 
Goldmann’s applanation tonometer (GAT), the Pascal to-
nometer (PT) and the ocular response analyzer (ORA). 
Design: Transversal study, diagnostic technology evalu-
ation.
Group study: One hundred fifty-seven eyes of 80 patients. 
The IOP was measured by 2 evaluators in the following 
order: PT, GAT and ORA. The first eye was ramdomized 
for each evaluator, and all measures was taken the same 
day for all methods was a blind study. 
Main outcome measures: IOP was measured by GAT, 
PT and ORA. 
Results: The GAT, ORACC and PT have good correla-
tion and between the two observers. PT over estimate 
GAT in 1 mmHg aprox. and ORACC over estimate AGT 
in 4 mmHg approx. 
Conclusions: The tag is still a simple, accesible, useful 
and reproducible method to measure IOP. Still there are 
anatomical factors and/or functional different from the cor-
nea that may or may not affect the IOP. 
References:
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mechanical properties on intraocular pressure measure-
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LW. Measuring intraocular pressure-adjusments for cor-
neal thickness and new thecnologies. Current Opinion in 
Ophthalmology 2006; 17:115-119. 4. Medeiros FA, Wein-
reb RN. Evaluation of the influence of corneal biomechani-
cal properties on intraocular pressure measurements using 
the ocular response analyzer. Journal of glaucoma 2006; 
15:364-370. 5. Congdon NG, Broman MA, Banden-Roche 
K, Grover D, Quigley HA. Central corneal thickness and 
corneal hysteresis associated with glaucoma damage. Am J 
Ophthalmol 2006; 141:868-875. 6. Tonnu P-A, ho T, Shar-
ma K, White E, Bunce C, Garway-Heath D. A compari-
son of four methods of tonometry: method agreement and 
interobserver variability. Br J Ophthalmol 2005; 89:847-
850. 7. Damji KF, Munger R. Influence of central corneal 
thickness on applanation intraocular pressure. J Glauco-
ma 2000; 9:205-207. 

P106 OCULAR PULSE AMPLITUDE IS ASSOCIATED 
WITH SYSTEMIC VASCULAR DYSREGULATION
J.W. Choi1, J.E. Lee2, C.H. Lee2, M.C. Seong3, M.S. Kook2

1Hangil Eye Institute, INCHEON, South-Korea, 2Asan Med-
ical Center, SEOUL, South-Korea, 3Seoul National Univer-
sity Hospital, SEOUL, South-Korea

Purpose: Ocular pulse amplitude (OPA) may reflect the 
ocular hemodynamic status. We investigated the associ-
ation of OPA measured by dynamic contour tonometer 
(DCT; Pascal) with systemic condition that might affect 
ocular blood flow. 
Design: Cross-sectional study.
Participants: Two hundred and seven glaucoma suspects 
referred to a tertiary care glaucoma clinic were included. 
Methods: Each patient had Humphrey visual field 24-2 full 
threshold examination, OPA measurements by DCT, and 
completed a systematic questionnaire on systemic condi-
tion and previous medical history (i.e., hypertension, diabe-
tes mellitus, ischemic heart disease (IHD), cerebral infarct, 
dyslipidemia, migraine, and Raynaud’s phenomenon) that 
might compromise ocular hemodynamics. Eyes with intra-
ocular pressure (IOP) ≥ 22 mmHg were excluded from the 
analysis. The OPA was compared between the patients 
with and without glaucomatous VFD, and also compared 
between the patients with and without specific systemic 
condition or previous medical history on the questionnaire. 
We also investigated the association of OPA with visual 
field indices. 
Main outcome measures: Ocular pulse amplitude mea-
sured by DCT. 
Results: Sixty-one subjects were diagnosed as having 
glaucomatous VFD. There was no significant difference 
of OPA between the patients with and without glaucoma-
tous VFD. Subjects who had a previous history of IHD (p 
value = 0.041) and Raynaud’s phenomenon (p value = 
0.001) showed significantly higher OPA values than ones 
who did not. There was no significant difference of OPA 
based on the other items on the questionnaire. OPA was 
not correlated with visual field indices. 
Conclusions: OPA was increased in subjects with IHD 
or Raynaud’s phenomenon. These findings suggest that 
OPA may be associated with autonomic dysregulation of 
the ocular blood flow. 
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P107 RELATIONSHIP OF IOP MEASUREMENTS BY 
DYNAMIC CONTOUR TONOMETRY AND GOLDMANN 
APPLANATION TONOMETRY WITH FUNCTIONAL AND 
STRUCTURAL GLAUCOMATOUS DAMAGE IN THE EYES 
WITH OPEN-ANGLE GLAUCOMA
J.W. Choi1, J.E. Lee2, M.C. Seong3, C.H. Lee2, M.S. 
Kook2

1Hangil Eye Institute, INCHEON, South-Korea, 2Asan Med-
ical Center, SEOUL, South-Korea, 3Seoul National Univer-
sity Hospital, SEOUL, South-Korea

Purpose: To investigate the relationship between intraocular 
pressure (IOP) measurements by dynamic contour tonom-
etry (DCT) and by Goldmann applanation tonometry (GAT) 
and functional and structural glaucomatous damage.
Design: Cross-sectional study.
Participants: One hundred seventy-two glaucoma sus-
pected eyes with open angle were evaluated at their ini-
tial examination. 
Methods: IOP was measured by DCT and by GAT for each 
eye. Visual field was evaluated on the Humphrey field an-
alyzer (HFA). Retinal nerve fiber layer (RNLF) was evalu-
ated with scanning laser polarimetry with variable corneal 
compensation (SLP-VCC) and optical coherence tomogra-
phy (OCT). Linear regression analysis was performed be-
tween IOP measurements by DCT or GAT and functional 
and structural glaucomatous damage assessed by HVFA, 
SLP-VCC and OCT. We also compared the absolute val-
ues of residuals in each regression model to find out the 
difference between the association of IOP measured by 
each tonometer with glaucomatous damage. 
Main outcome measures: IOP was measured by DCT 
and by GAT.
Results: Five out of 10 regression models showed statistical 
significance for both DCT and GAT. IOP measurements by 
dct were significantly associated with mean deviation (MD), 
pattern standard deviation (PSD) among HVF indices, with 
inferior average among SLP-VCC parameters, and with in-
ferior average, average thickness among OCT parameters 
(p<0.05). IOP measurements by GAT were significantly as-
sociated with MD, PSD, and CPSD among HVF indices, 
and with inferior average, average thickness among oct pa-
rameters (p<0.05). There was no significant difference in 
the association of IOP measured by each tonometer with 
glaucomatous damage between each tonometer. 
Conclusions: IOP measurements by DCT showed as sim-
ilar degree of association with glaucomatous damage as 

that by GAT. DCT seems to be as effective as GAT in re-
vealing the pressure-dependent glaucomatous damage. 
References: 
1. Kaufmann C, Bachmann LM, Thiel MA. Intraocular pres-
sure measurements using dynamic contour tonometry af-
ter laser in situ keratomileusis. IOVS 2003;44:3790-3794. 
2. Kaufmann C, Bachmann LM, Thiel MA. Comparison of 
dynamic contour tonometry with Goldmann applanation to-
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6.1.1. Clinical examination methods: In-
tra ocular pressure measurement; factors 
affecting IOP: Devices, techniques
P108 NON-INVASIVE MEASUREMENT OF INTRAOC-
ULAR PRESSURE BY NEAR INFRARED SPECTROS-
COPY
B. Jonas1, B. Kamppeter1, J. Backhaus2

1Department of Ophthalmology, MANNHEIM, Germany, 
21Mannheim University of Applied Sciences, MANNHEIM, 
Germany

Purpose: To assess a new non-contact method for non-
invasive measurement of intraocular pressure (IOP) using 
near infrared spectroscopy. 
Design: Experimental study. 
Methods: Eleven porcine eyes were cannulated into the an-
terior chamber by a needle connected with a water column. 
Measuring the near infrared spectrum in diffuse reflectance 
out of the anterior chamber by near infrared spectrosco-
py, IOP was determined and compared with the height of 
the water column which was varied between 0 cm and 
100 cm. 
Results: In total 363 near infrared spectrometric measure-
ment values were obtained. Correlating the near infrared 
spectrometric measurements with the height of the wa-
ter column showed a relationship with a correlation co-
efficient of r2=0.858 and a steepness of the regression 
line of 0.96. 
Conclusions: The results of the present pilot study sug-
gest that near infrared spectrometric tonometry may pres-
ent a new technology for non-invasive and non-contact 
intraocular pressure measurement. 
1. Goldmann H, Schmidt T. Über Applanationstonomet-
rie. Ophthalmologica 1957; 134: 221-242. 2. Molckovsky 
A, Song LM, Shim MG, Marcon NE, Wilson BC. Diagnos-
tic potential of near-infrared raman spectroscopy in the co-
lon: differentiating adenomatous from hyperplastic polyps. 
Gastrointest Endosc 2003; 57: 396-402. 3. Silveira L Jr, 
Sathaiah S, Zangaro RA, Pacheco MT, Chavantes MC, 
Pasqualucci CA. Near-infrared raman spectroscopy of hu-
man coronary arteries: histopathological classification based 
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203-208. 4. Schrader B. Raman spectroscopy in the near 
infrared a most capable method of vibrational spectrosco-
py. Anal Bioanal Chem 1996; 355: 233-239. 5. Barton FE. 
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Spectroscopy 2002; 14: 12-18. 

P109 COMPARISON OF TONO-PEN AND PERKINS TO-
NOMETERS IN THE MEASUREMENT OF INTRAOCULAR 
PRESSURE IN CHILDREN UNDERGOING PEDIATRIC 
CATARACT SURGERY.
B. Acharya1, S. Guha2, S.N. Agarakar2

1Sankara Nethralaya, CHENNAI, India

Objective: 1.To estimate the agreement in measurements 
of intraocular pressure (IOP), obtained by the tono-pen and 
Perkins tonometers in children. 2.To measure the central 
corneal thickness (CCT) and to correlate this measurement 
with ocular biometric data and other variables. 
Design: Prospective, comparative case series. 
Participants: One hundred four consecutive children who 
underwent surgery for congenital cataract between April 
2006 and January 2007. 
Method: Baseline data were collected for children under-
going surgery for congenital cataract that will be followed 
up for a minimum of 5 years to assess the incidence and 
risk factors of glaucoma in these eyes. Measurements were 
obtained under general anesthesia after intubation. Chil-
dren with traumatic, steroid induced, complicated cataracts; 
those with preexisting glaucoma defined as IOP>25 mmHg 
associated with disc changes and those undergoing addi-
tional surgical procedures were excluded. 
Main outcome measures: 1. Agreement between the mea-
surements obtained with the two instruments. 2.Correlation 
of CCT with IOP measured with the Perkins tonometer and 
other variables. 
Results: Mean difference between the Tono-pen IOP and 
Perkins tonometer was 4.49 mmHg for the right eyes (95%c.
i:3.66 to 5.32). The intraclass correlation coefficient was 
0.42 (95%c.i:-0.41-0.691). Pearsons correlation coefficient 
was 0.637 (p=0.001). Results were similar in the left eyes 
the Tono-pen significantly overestimated the IOP in the en-
tire range of IOPs obtained. CCT did not correlate with IOP 
measured with the Perkins tonometer (p=0.3), axial length 
(p=0.07), horizontal corneal diameter (p=0.45), corneal cur-
vature (p=0.863), age (p=0.82) or gender (p=1). 
Conclusions: Measurement with the Tono-pen consistently 
overestimated intraocular pressure in these children. Mea-
surements of CCT did not correlate with IOP, ocular bio-
metric measurements and other variables. 
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ular pressure in patients with glaucoma. Clin Experimental 
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determination and correlates in Singaporean school chil-
dren. IOVS 2004:45;4004-4009. 

P110 EVALUATION OF THE ELECTRONIC TONOME-
TERS PASCAL, OCUTON A, ICARE AND TGDC-01: IS 
THE INTERNATIONAL STANDARD FOR TONOMETERS, 
ISO NORM 8612, AN ADEQUATE TOOL?
C. Ruokonen1, T. Schwenteck2, M. Galanski3, J.P. Harnisch3, 
J. Draeger4

1Charité University, BERLIN, Germany, 2Physikalisch Tech-
nische Bundesanstalt, BERLIN, Germany, 3Sankt-Ger-
trauden, BERLIN, Germany, 4Dept. of Ophthalmology, UKE, 
HAMBURG, Germany

Purpose: We evaluated four modern electronic tonome-
ters (Ocuton a, Pascal dynamic contour tonometer (DCT), 
Icare rebound tonometer, transpalpebrale TGDC-01 PRA 
tonometer) according to the international standard for to-
nometers iso 8612. 
Design: Non-randomized clinical trial. 
Participants: Eight hundred sixty-three eyes of 471 pa-
tients without corneal pathology were examined. 
Methods: The requirements for ocular tonometers are stan-
dardized in the international standard iso 8612, which is 
used to certify tonometers for clinical use. The certifica-
tion requires comparative measurements between the test 
and the Goldmann applanation tonometer (GAT) as refer-
ence tonometer on at least 150 eyes. The mean value and 
standard deviation were calculated for each set of mea-
surements for each tonometer and were used in the data 
analysis by means of difference method and total meth-
od of least squares. 
Main outcome measures: Intraocular pressure. 
Results: The correlation coefficient with respect to applana-
tion tonometry was 0.96 for Ocuton a, 0.94 for DCT, 0.81 for 
TGDC-01 and 0.95 for Icare. The average deviation to GAT 
was 1.1 for Ocuton a, 2.1 for DCT, 3.1 mmHg for TGDC-
01 and 2.5 mmHg for Icare. The mean standard deviation 
of individual measurements in each eye was 0.54 for the 
Goldmann tonometer, 0.70 for DCT, 2.24 for the TGDC-01 
and 1.58 for the Icare tonometer. By means of difference 
method and total method of least squares, only the Ocuton 
a tonometer fulfilled the requirements of iso 8612. 
Conclusions: The results of all new tonometers showed 
a good correlation with the reference applanation tonomet-
ric method. However, the strict requirements of iso 8612 
are only fulfilled by the Ocuton a tonometer, which is an 
applanation tonometer, functioning according to the Gold-
mann principle. When judging the results of studies such 
as the present one, it needs to be taken into account, that 
the iso norm 8612 is based on a reference device that is 
itself not free of bias. To minimize the error of the refer-
ence tonometer, further parameters, like central corneal 
thickness or corneal curvature, should be considered. A 
new iso norm should be developed. 
References:
1. International standard for tonometers ISO 8612 'Oph-
thalmic Instruments - Tonometers'; Berlin: Beuth-Verlag, 
May 2001. 2. C Elster, T Schwenteck, J Tilgner, J Draeger. 
Evaluating clinical comparisions for human eye tonometers. 
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of tonometric correction factors. J Glaucoma 2005;14:337-
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ocular pressure. Exp Eye Res 1975;20:179. 5. Hansen FK, 
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P111 COMPARISON OF INTRAOCULAR PRESSURE 
MEASUREMENT BY GOLDMANN APPLANATION TO-
NOMETER, OCULAR RESPONSE ANALYZER, AND DY-
NAMIC CONTOUR TONOMETER
D. Shiba1, A. Oura2, H. Morifuji2, K. Yuki1, A. Nakada2, T. 
Yamaya2, A. Yoshida2, K. Kano2, Y. Kuwayama2

1Keio University, TOKYO, Japan, 2Osaka Koseinenkin Hos-
pital, OSAKA, Japan

Purpose: Ocular response analyzer (ORA) and Pascal dy-
namic contour tonometers (DCT) are new tonometers being 
considered to be less influenced by corneal properties than 
Goldmann applanation tonometer (GAT). Our aim of this 
study was to compare corneal effect in intra ocular pres-
sure (IOP) measurement among these tonometers. 
Design: Prospective clinical trial. 
Participants: One hundred ninety-six eyes of glaucoma, 
ocular hypertension and healthy subjects. 
Methods: After autokeratometry and autorefractometry, 
IOP and corneal resistance factor (CRF) was measured 
by ORA, IOP by GAT, and IOP and ocular palsative ampli-
tude (OPA) by DCT. Then central corneal thickness (CCT) 
was measured by ultrasonic pachymeter. 
Main outcome measures: IOP, corneal thickness and cur-
vature. 
Results: IOP of each tonometry had no relation to corne-
al curvature (GAT: p=0.40, ORA p=0.15, DCT: p=0.97). 
IOP of GAT and IOP of ORA were significantly affected 
by CCT (GAT: p=0.0051, ORA: p=0.034). However, there 
was no significant statistical correlation between IOP of 
DCT and CCT (p=0.28). 
Conclusion: DCT is less affected by corneal properties 
than other tonometers including ORA. 
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P112 THE AGREEMENT BETWEEN DIFFERENT TO-
NOMETERS
B. Oncel, F. Orge, I. Yalvaç, M. Oncel
Yeditepe University Eye Hospital, ISTANBUL, Turkey

Purpose: To assess the agreement between ocular re-
sponse analyzer (ORA, Reichert), Goldmann applanation 
tonometer (GAT), non-contact tonometer (NCT, Topcon ct 

80) and pascal dynamic contour tonometer (DCTt) and to 
determine the effects of central corneal thickness (CCT) 
on IOP measurements with these devices. 
Setting: Yeditepe University Eye Hospital, Istanbul, Turkey. 
Methods: Thirty-one right eyes and 30 left eyes of 32 
normal volunteers were recruited. Twelve of the subjects 
were women, 20 were men. The mean age was 40.5±15.5 
years. The average of GAT, ORA, DCT, NCT levels were 
compared and the devices were examined with respect to 
CCT (<520, 520-550, >550 μm). Pearson correlation test 
was used for statistical analysis. 
Results: The mean CCT in the right eyes was 540.13±32.6 
μm (range 480-597 μm) in the left eyes was 535.54±27.26 
μm (range 483-589 μm). The mean IOPCC (corneal compan-
sated) and IOPG (Goldmann corraleted) values with ORA in 
the right eyes were 15.55±3.09 mmHg and 15.05±3.2 mmHg. 
The mean values of IOP in the right eyes with DCT, NCT 
and GAT were 16.51±3.1 mmHg, 14.89±3.29 mmHg and 
14.94±3.3 mmHg respectively. The mean IOPCC and IOPG 
values with ORA in the left eyes were 16.05±2.6 mmHg 
and 15.39 ±2.69 mmHg respectively. The mean values of 
IOP in the left eyes with DCT, NCT, GAT were 16.33±2.6 
mmHg, 14.89±2.68 mmHg and 15.03±3.11 mmHg respec-
tively. The highest correlation was found between IOPG 
and GAT (r=0.939), IOPG and IOPCC (r=0.919) and DCT 
and IOPCC (r=0.910) in the right eyes. The highest corre-
lation was also found between IOPG and GAT (r=0.905), 
IOPG and IOPCC (r=0.903) and DCT and IOPCC (r=0.906) 
in the left eyes. The highest correlation between all these 
devices was in the eyes with CCT between 520-550 μm 
and the lowest correlation was in the eyes with CCT low-
er than 520 μm. 
Conclusions: DCT values are found to be higher than the 
other devices. In eyes with CCT of greater than 550 μm 
and lower than 520 μm, the correlation between these de-
vices is found to be decreased. 

P113 FOURIER ANALYSIS OF OCULAR PULSE AMPLI-
TUDE IN GLAUCOMA PATIENTS AND HEALTHY SUB-
JECTS
E.M. Hoffmann, S. Munkwitz, N. Pfeiffer, A. Woltmann, 
F.H. Grus
University of Mainz, MAINZ, Germany

Purpose: To evaluate the spectral profile of ocular pulse 
amplitude measurements using dynamic contour tonome-
try (DCT) in order to differentiate glaucoma patients from 
healthy subjects.
Design: Prospective cross sectional study.
Participants: Glaucoma patients and health controls.
Methods: Twenty glaucoma patients, defined by abnormal 
optic disc based on clinical exam and 10 healthy subjects 
(normal optic nerve head, normal visual field on standard 
automated perimetry, SAP, and intraocular pressure < 21 
mmHg) were prospectively recruited. Each patient under-
went 3 OPA measurements using DCT on one randomly 
selected eye. OPA was continuously recorded for at least 
10 seconds. For each of the OPA recordings, a fourier 
analysis was performed. Each fourier analysis was sub-
sequently analyzed with multivariate analysis of discrim-
inance and artificial neural network. 
Main outcome measures: Ability of OPA to discriminate 
between glaucoma and healthy eyes. 
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Results: There was no significant difference in age, re-
fraction, or gender between glaucoma patients and healthy 
subjects. There was a significant difference in the fourier 
analyses between the two clinical groups (wilks lambda 
= 0.669, p < 0.008). It was possible to detect glaucoma 
based on the fourier analysis of the OPA with a sensitivi-
ty of 80 % at a specificity of 80% and an area under the 
curve (AUROC) of 0.9. 
Conclusion: The fourier analysis was able to detect differ-
ences in the OPA pattern between glaucoma patients and 
healthy subjects. It seems useful to evaluate the spectral 
distribution of the OPA to examine if opa is important in 
the pathogenesis of glaucoma. 
References: 
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for detection of localised nerve fibre layer defects using 
scanning laser polarimetry. Br J Ophthalmol 2003;87:413-
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P114 CLINICAL COMPARISON OF DYNAMIC CONTOUR 
TONOMETRY WITH GOLDMANN APPLANATION TONOM-
ETRY ON THE BASIS OF INTERNATIONAL STANDARD 
ISO 8612
M. Galanski1, J.P. Harnisch1, J. Draeger2, T. Schwenteck3

1Sankt Gertrauden, BERLIN, Germany, 2Universitätsklinikum 
Hamburg-Eppendorf, HAMBURG, Germany, 3Physikalisch-
Technische Bundesanstalt (P, BERLIN, Germany

Purpose: Comparison of intraocular pressure (IOP) measure-
ments obtained by using the Pascal dynamic contour tono-
meter and Goldmann applanation tonometer according to 
international standard for human eye tonometers iso 8612. 
Design: Clinical comparison measurements on 250 eyes 
of 127 patients were performed by two ophthalmologists 
according to the methods and criteria of iso 8612. A cal-
ibrated at 870 from the Haag-Streit Company served as 
reference tonometer. The measurements were splitted into 
three groups according to their IOP determined by the ref-
erence tonometer, each included a minimum of 30 eyes. 
Central corneal thickness was measured but not consid-
ered in this investigation. 
Results: The measurements of intraocular pressure by the 
Pascal tonometer show an excessively high number of outli-
ers per group, which do not correspond to the requirements 
of the international standard for tonometers iso 8612. 
Conclusions: According to our results the measurements 
with the Pascal dynamic contour tonometer are not con-

form to the international standard iso 8612. Recent liter-
ature has shown that measurements with the Goldmann 
tonometer seems to be influenced by central corneal thick-
ness. It has to be investigated if the Goldmann tonometer 
is suitable to serve as reference tonometer. 
References:
1. Schneider E, Grehn F. Intraocular pressure measure-
ment-comparison of dynamic contour tonometry and Gold-
mann applanation tonometry. J Glaucoma 2006;15:2-6. 2. 
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international standard for human eye tonometers iso 8612]. 
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presentation of a new tonometer. J Glaucoma 2005;14:344-
50. 4. Francis BA, Hsieh A, lai MY, Chopra V, Pena F, 
Azen S, Varma R; Los Angeles Latino Eye Study Group. 
Effects of corneal thickness, corneal curvature, and intraoc-
ular pressure level On Goldmann applanation tonometry and 
dynamic contour tonometry. Ophthalmology 2007;114:20-6. 
Epub 2006 oct 27. 5. Kniestedt C, Lin S, Choe J, Bostrom 
A, Nee M, Stamper RL. Clinical comparison of contour and 
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6.1.2. Clinical examination methods: In-
traocular pressure measurement; factors 
affecting IOP: Fluctuation, circadian 
rhythms
P115 PROGRESSION OF CHRONIC OPEN-ANGLE GLAU-
COMA AND DIURNAL INTRAOCULAR PRESSURE FLUC-
TUATIONS
B. Jonas1, W. Budde1, A. Stroux2, I. Oberacher-Velten1, 
A. Junemann1

1Department of Ophthalmology, MANNHEIM, Germany, 
2Dept. of Biometry and Clinical Epidemiol, BERLIN, Germany

Purpose: To evaluate whether the amplitude of day-and-
night intraocular pressure (IOP) profiles influences the rate 
of progression of chronic open-angle glaucoma. 
Design: Hospital-based clinical observational study. 
Methods: The study included day-and-night profiles of IOP 
measurements performed on 458 patients (855 eyes) with 
chronic open-angle glaucoma or ocular hypertension. The 
24-hour pressure profiles obtained by Goldmann applana-
tion tonometry contained measurements at 7 a.m., noon, 
5 p.m., 9 p.m., and midnight. 
Results: In the whole study population, IOP amplitude 
was significantly (p<0.001) and positively associated with 
the mean (r=0.26), minimal (r=-0.23) and maximal (r=0.59) 
IOP values. Taking the whole study population, glaucoma 
progression was not associated with the IOP amplitude 
(p=0.09). After adjustment for age, neuroretinal rim area and 
the other intraocular pressure measurements, age (p<0.001) 
and neuroretinal rim area (p=0.05) remained as significant 
predictive factors in the selected Cox model. In the normal-
pressure glaucoma group (n=174 eyes), progression was 
significantly positive associated with the minimal intraocu-
lar pressure value (p<0.001), the mean of the intraocular 
pressure values (p=0.024), and, less significantly (p=0.037) 
and negatively, with the pressure profile amplitudes. In the 
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high-pressure glaucoma group (n=681 eyes), rate of glau-
coma progression was not associated with the IOP ampli-
tude (p=0.734) or the other IOP parameters. 
Conclusions: Taking into account the highly significant as-
sociations between the intraocular pressure amplitude and 
the mean, minimal and maximal intraocular pressure val-
ues suggests that it is the intraocular pressure itself, and 
less the pressure amplitude, which has the main influence 
on the rate of the glaucoma progression. 
References:
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720. 3. Konstas AG, Mantziris DA, Stewart WC. Diurnal 
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185. 4. Asrani S, Zeimer R, Wilensky J, Gieser 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. Wilensky JT, 
Gieser DK, Dietsche ML, Mori MT, Zeimer R. Individual 
variability in the diurnal intraocular pressure curve. Oph-
thalmology 1993; 100: 940-944. 

P116 24-HOUR FLUCTUATIONS OF INTRAOCULAR 
PRESSURE AND BLOOD PRESSURE IN TREATED AND 
UNTREATED GLAUCOMATOUS PATIENTS COMPARED 
WITH NORMALS
D. Chiselita, I. Motoc, C. Danielescu
University of Medicine and Pharmacy, IASI, Romania

Purpose: To study 24-hour fluctuations of intraocular pres-
sure (IOP) and blood pressure (BP) in treated or untreat-
ed eyes with ocular hypertension (OHT) or primary open 
angle glaucoma (POAG). 
Design: Cross-sectional study.
Participants: One hundred eighty-two eyes (91 patients) 
were separated in four groups: group 1 (44 normal eyes), 
group 2 (34 eyes with untreated OHT or POAG), group 3 
(80 eyes with OHT or POAG with a satisfactory diurnal 
therapeutic control of IOP daytime IOP ≤21 mmHg) and 
group 4 (24 eyes with POAG uncontrolled under maximal 
tolerated medication daytime IOP >21 mmHg). 
Method: Applanation IOP and bp were measured every 2 
hours by one observer for 24 hours in the sitting position 
(wake period) and in the supine position (sleep period). 
Main outcome measures: The 24-hour fluctuation of IOP 
and BP in normal and glaucomatous eyes. 
Results: The eyes in groups 1 and 3 had similar mean 
IOP (16.01±2.18 mmHg and 16.44 ± 2.85 mmHg), but the 
IOP fluctuations were larger in group 3 (4.27±1.86 mmHg 
compared to 3.5±0.76 mmHg, p<0.001). The fluctuations in 
group 2 were larger than in group 3 (5.79±1.62 mmHg vs. 
4.27±1.86 mmHg, p<0.001). In groups 1 and 2 most eyes 
had the peak IOP in the morning (59.09% and 61.76%); 
in groups 3 and 4 a greater number of eyes had the peak 
IOP during the night (41.66% at 0-2 am in group 4). In all 

groups there was a trough of both systolic and diastolic 
bp around 2-4 am. 
Conclusions: IOP fluctuations in POAG, whether untreat-
ed or with a satisfactory diurnal therapeutic control, are 
greater than in non-glaucoma eyes. In many treated eyes 
the peak IOP appears during the night. 
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P117 REPRODUCIBILITY OF THE MODIFIED DIURNAL 
TENSION CURVE AND THE WATER DRINKING TEST
M. Hatanaka, M. Babik, L. Alencar, R. Susanna-Jr.
Univ of Sao Paulo School of Medicine, SAO PAULO, Bra-
zil

Purpose: To verify the reproducibility of the water drinking 
test (wdt) response and the intraocular pressure (IOP) mea-
surements during the modified daily tension curve (MDTC) 
in patients with ocular hypertension (OH) or open-angle 
glaucoma (OAG). 
Design: Prospective study. 
Participants: Eighty-eight patients with diagnosis of ocu-
lar hypertension or open angle glaucoma were enrolled. 
For statistical analysis, one eye was randomly selected 
from each patient. 
Intervention: Patients were submitted to a MDTC fol-
lowed by the WDT in two consecutive days by the same 
investigators. IOP was measured with the same calibrat-
ed Goldmann´s applanation tonometer. 
Main outcome measures: For the MDTC, IOP measure-
ments were performed at 8:00 am, 11:00 am, 14:00 pm 
and 16:00 pm. IOP at 16:00pm was considered as the 
WDT baseline IOP. Afted water ingestion, IOP was mea-
sured three times with 15 minutes intervals (16:15 pm, 
16:30 pm, 16:45 pm). 
Results: Intraclass correlation coefficient (ICC) values for 
MDTC measurements at 8:00 am, 11:00 am, 14:00 pm 
and 16:00 pm were 0.80, 0.82, 0.83 and 0.76, respectively. 
Maximum IOP, minimum IOP and fluctuation during MDTC 
presented ICC values of 0.85, 0.83 and 0.60, respective-
ly. IOP peak and IOP fluctuation during WDT presented 
ICC values of 0.79 and 0.37, respectively. Diurnal fluctu-
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ation, calculated as the difference between maximum IOP 
obtained with the WDT minus the minimum IOP obtained 
during the mdtc presented an ICC value of 0.84 (all ICC 
values, p<0.001). 
Conclusion: IOP measurements during each time point 
of the MDTC presented excellent reproducibility as well as 
minimum IOP values detected by the MDTC and IOP peak 
during the WDT. The diurnal fluctuation calculated as IOP 
peak detected by the WDT and minimum IOP detected by 
the MDTC, also provided excellent reproducibility. 
References: 
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P118 INTRA OCULAR PRESSURE PEAKS AND FLUC-
TUATION IN GLAUCOMATOUS PATIENTS WITH VISU-
AL FIELD PROGRESSION
M. Babic, C.G. Vasconcelos-Moraes, M. Hatanaka, M. Ves-
sani, R. Susanna
University of Sao Paulo, SAO PAULO, Brazil

Purpose: To evaluate intra ocular pressure (IOP) peaks and 
fluctuation during office hours and after water-drinking test 
in glaucomatous patients with visual field progression.
Design: Retrospective analysis.
Participants: Eighty-one glaucoma patients with document-
ed visual field progression 
Methods: Retrospective analysis of 81 glaucoma patients 
with documented visual field progression according to an-
derson’s criteria. These patients were divided into 3 groups, 
according to visual field damage classification: a- mild (30 
eyes) , b- moderate (29) and c- severe (22) .all patients 
were treated with topical medication, and should have at 
least 4 office hour IOP measures within 6 months, under 
the same medication. Water-drinking test was performed in 
every patient to access IOP peak and fluctuation, defined 
as maximum IOP (detected in the WDT) - minimum IOP 
(detected in office hour measures). Data related to visual 
field mean deviation (MD), follow up time and number of 
topic medication were also recorded. For statistical analy-
sis, anova post hoc multiple comparison test was used. 
Results: Mean office hour IOPs in groups a, b, and c were 
16.375 ± 2.41, 15.01 ± 2.67 and 13.51 ± 2.48 mmHg re-
spectively ( a vs b, p= 0.0431; b vs c, p=0.0408; a vs c, 
p=0.002). WDT peak pressures were 19.66 ± 3.72, 20.0 ± 
4.1 and 19.38 ± 3.30 mmHg respectively (a vs b, p= 0.729; 
b vs c, p=0.562 and a vs c, p=0.791). IOP fluctuation in 

each group was 5.03 ± 3.03, 6.51 ± 3.24 and 7.18 ± 2.88 
mmHg respectively (a vs b, p=0.069; b vs c, p=0.443 and 
a vs c, p=0.015). 
Conclusions: Mean IOP measured in office hours in glau-
coma patients with visual field progression are higher in the 
mild group compared to the severe group. Despite this fact, 
advanced glaucomatous eyes show similar IOP peaks and 
higher IOP fluctuation in the WDT. This finding suggests 
that eyes with advanced glaucomatous damage have low-
er ability to deal with transient IOP elevation. 
References:
1. Fechtner RD, Weinreb RN. Mechanisms of optic nerve 
damage in primary open angle glaucoma. Surv Ophthal-
mol 1994;39:23-42. 2. Drance SM. Diurnal variation of in-
traocular pressure in treated glaucoma. Arch ophthalmol 
1963; 70:302-311. 3. Zeimer RC, Wilensky JT, Gieser DR, 
et al. Association between intraocular pressure peaks and 
progression of visual field loss. Ophthalmology 1991;89:64-
69. 4. Susanna R, Medeiros FA, Vessani RM. Correlation 
between intraocular pressure peaks in the diurnal tension 
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P119 FLUCTUATIONS OF IOP IN MEDICALLY CON-
TROLLED VERSUS SURGICALLY CONTROLLED GLAU-
COMATOUS PATIENTS: A PROSPECTIVE TRIAL
K. Mansouri1, S. Orgul2, A. Mermoud3, I. Haefliger2, J. Flam-
mer2, E. Ravinet3, T. Shaarawy4

1University of Geneva, Ophthalmology, GENEVA, Switzer-
land, 2Ophthalmology Clinic, University of Basel, BASEL, 
Switzerland, 3Jules Gonin Eye Hospital, LAUSANNE, Swit-
zerland, 4University of Geneva, Ophthalmology, GENEVA, 
Switzerland

Purpose: To compare the IOP fluctuations of glaucoma 
patients treated with latanoprost 0.005% once a day to pa-
tients with controlled IOP after deep sclerectomy or trab-
eculectomy. 
Methods: The trial included 60 patients with POAG. The 
medical group consisted of 20 patients using latanoprost 
0.005% monotherapy and with no history of previous intra-
ocular surgery or argon laser trabeculoplasty; the surgical 
groups included 20 patients controlled after trabeculecto-
my (TE), and 20 patients controlled after deep sclerectomy 
with collagen implant (DSCI). The patients in the surgical 
groups had a controlled IOP (<18 mmHg) without any oc-
ular hypotensive medications. All patients underwent a di-
urnal tension curve (8.00 ' 17.00/3-hour intervals), followed 
by a water-drinking test (WDT) with the last measurement 
taken at 21.00. The between-group differences were tested 
for significance by means of analysis of variance. 
Main outcome measures: IOP fluctuations.
Results: Baseline IOP was significantly different between 
the TE group (11.4 ± 4.4 mmHg), the DSCI group (13.3 ± 
3.4 mmHg) and the latanoprost group (14.8 ± 2.3 mmHg) 
(p=0.006). Following the WDT, IOP significantly higher 
among patients treated with latanoprost (p = 0.003). 
Conclusion: No wider variation in diurnal tension curve with 
latanoprost compared to the surgical procedures was found. 
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However, IOP increase during WDT was most marked in 
patients under latanoprost therapy. 

6.1.3. Clinical examination methods: Intra -
ocular pressure measurement; factors 
affecting IOP
P120 THE EFFECT OF PROSTAGLANDIN ANALOGUES 
ON CENTRAL CORNEAL THICKNESS OF PATIENTS 
WITH CHRONIC OPEN ANGLE GLAUCOMA AND PSEU-
DOEXFOLIATIVE GLAUCOMA. A TWO YEARS' STUDY 
ON 208 EYES
D. Bafa1, E. Stavrakas1, G. Georgopoulos2, K. Michas1, D. 
Papakonstantinou2, P. Stavrakas1, I. Vergados3

1Thriassio General Hospital-Athens Greece, ATHENS, 
Greece, 21st University Ophthalmology clinic Athe, ATH-
ENS, Greece, 32ND University Ophthalmology Clinic, ATH-
ENS, Greece

Purpose: To evaluate the effect of latanoprost, travoprost 
and bimatoprost on the central corneal thickness (CCT) of 
patients with chronic open angle glaucoma (COAG) and 
pseudoexfoliative glaucoma (PXFG). 
Design: Non-randomized, cross sectional study. 
Participants and controls: A total of 104 patients (208 
eyes) participated in the study. Eighty patients (160 eyes) 
were treated with prostaglandin analogues while 24 patients 
(48 eyes) treated with b-blockers, were used as controls. 
Methods: Patients with no previous glaucoma treatment, 
ocular surgery, diabetes mellitus or corneal anomaly were 
treated for coag or PXFG. Central corneal thickness was 
measured using ultrasound pachymetry, as the average of 
10 measurements with a sd <5 μm before treatment (point 
0), and on 1st, 3rd, 6th, 9th, 12th, 18th and 24th month. 
Depending on the topical treatment patients were classi-
fied in two groups. (a): prostaglandin analogues (3 sub-
groups) 160 eyes, (b): b-blocker group (48 eyes). Students; 
t-test and paired samples t-test were used for the statisti-
cal analysis of the study. 
Main outcome measures: Change in central corneal thick-
ness. 
Results: There was a significant difference between point 
0 and 3rd month (549,8±47,9 versus 536,2±42,4 p=0,007). 
In the 6th month no significant difference was found 
(549,8±47,9 versus 547±47 p=0,602), while in the 18th 
month the mean CCT had significantly increased since the 
3rd month (547±47 versus 565,4±21,1 p=0,026), but this re-
garded a rather small sample. In the PGF2-group, in com-
parison with the b-blocker group, no correlation was found 
between CCT and diagnosis (POAG or PXFG). 
Conclusions: Application of prostaglandin analogues re-
sults in a slight but statistical significant CCT reduction on 
the 3rd month of treatment, similar in latanoprost, travo-
prost and bimatoprost. The possibility of cornea thickening 
under long, local PGF2 treatment has to be furtherly inves-
tigated. However, in clinical practice CCT changes might 
sometimes significantly influence the intraocular pressure 
measurement. 
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P121 VARIATION OF IOP ACCORDING TO PACHYM-
ETRY COMPARING GOLDMANN APPLANATION VS. 
SCHIOTZ TONOMETRY
C. Hartleben, P. Ulaje, A. Concepción
Instituto de Oftalmologia, MEXICO CITY, Mexico

Objective: Comparison of Goldmann applanation tonome-
try (GAT) IOP, corneal central thickness (CCT) corrected 
GAT IOP and Schiotz IOP. To show how frequently Schio-
tz tonometry underestimates IOP. 
Design: Prospective, comparative observational study. 
Participants: Two hundred sixteen patients were studied 
(427 eyes), 89 (176 eyes) normals, 96 (190 eyes) POAG, 
19 (38 eyes) patients with suspicious cupping and 12 (23 
eyes) ocular hypertensives (OH). 
Methods of testing: After a complete ocular exam in-
cluding visual fields and Heidelberg Retinal Tomography, 
patients were classified into four categories: normal, glau-
coma OH and suspicious optic nerve. We performed GAT, 
pachymetry with the Heidelberg pachymeter with IOP cor-
rection, followed by Schiotz tonometry with 5.5 and 10 g. 
Patients with significant scleral rigidity factor were exclud-
ed in this study. Statistical analysis was done by student’s 
t test, Anova, Duncan’s multiple comparisons. 
Main outcome measures: Two main outcome measures 
were the GAT IOP corrected CCTin comparison with Schio-
tz IOP measurements as well as CCT measured in the dif-
ferent groups. 
Results: Mean CCT was 540 μ ± 37.6 μ among normals, 
520 μ ± 33.25 μ in glaucoma patients. Among OH it was 
542 μ ± 35.49 μ and among suspicious cupping, 530 μ± 
30.6 μ, with a significant (p<0.05) difference among the 
groups using the Anova analysis. When analyzing all the 
patients, we found mean GAT IOP was 14.27 mmHg, CCT-
GAT corrected values were 14.84 mmHg, while Schiotz with 
5.5 g mean IOP was 13.36 mmHg, and with 10 g, 12.67 
mmHg with a statistical difference of p<0.05. There was 
a significant change of GAT values after CCT correction. 
Among normal patients, a +0.2 mmHg GAT-CCT correction 
was found, and an even bigger difference among glauco-
ma patients, +1.1 mmHg, where 50% of patients had thin 
corneas. Comparing CCT corrected GAT with Schiotz with 
5.5 g weight, there is a significant 2.1 mmHg difference, 
and 2.6 mmHg with 10 g weight. 
Conclusions: This study confirms yet again that CCT must 
always be taken into account when doing GAT IOP, and 
CCT corrected iops reflect the real IOP, which will usually 
be higher by 0.6 mm in all the patients. Schiotz tonometry 
significantly (p<0.05) subestimates real IOP by <2 mmHg, 
especially with the 10g weight. CCT is important to be in-
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corporated in gat IOP study, since in our glaucoma group, 
50% of patients had thin corneas. 
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P122 INTRAOCULAR PRESSURE MODELING USING 
AGE, GENDER, AND CENTRAL CORNEAL THICK-
NESS MATCHED CURVES: THE SINGAPORE MALAY 
EYE STUDY (SIMES)
I. Sliesoraityte1, T.Y. Wong2, M.S. Seang3, T. Aung4
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Purpose: To model intraocular pressure (IOP) based on 
age, gender and central corneal thickness (CCT) in healthy 
subjects. 
Design: population-based, cross-sectional study. 
Participants: Nine hundred fourteen men and women, aged 
40-79 years, without diabetes or hypertension. 
Methods: A population-based, age-stratified random sam-
pling approach was used to select participants. Participants 
underwent standardized examination, including Goldmann 
tonometry and ultrasonic pachymetry. Statistica version 6.0 
and Matlab version 6.5 were used for modeling. For nu-
merical modeling the two-layer perception was introduced. 
Optimizing the distribution among the classes the fitting of 
radial basis function network was applied. Right eye data 
were used for analysis. 
Main outcome measures: IOP fitting for age and CCT 
per gender. 
Results: Recorded mean of measured IOP was 14.4±3.7 
and 14.9±3.3 mmHg in men and women, respectively and 
mean CCT was 544.4±32.5 and 541.2±32.9 microns for 
men and women, respectively. Measured IOP varied by 
0.2±0.04 mmHg per 10 microns increase in CCT (p<0.001). 
Mean CCT decrease by 7±0.01microns per 10 year age 
increments for both genders (p<0.001). Experimentally de-
rived IOP fitting curves modeling for CCT per gender and 
10 year age groups were statistically significant (p<0.05), 
and showed different slopes for men and women. Optimiz-
ing the distinction among classes (i.e., dominance of IOP 
error and the absence for healthy subjects), the fitting of 
artificial neural networks was provided and the minimal er-
ror of the networks was obtained. 
Conclusions: IOP measurements in healthy subjects should 
be corrected for central corneal thickness separately for 
men and women of different ages. 
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P123 RELATIONSHIP BETWEEN BODY MASS INDEX 
AND WATER DRINKING TEST RESULTS
M. Hatanaka, R.M. Vessani, R. Suzuki, R. Susanna-Jr.
Univ of Sao Paulo School of Medicine, SAO PAULO, Bra-
zil

Purpose: To verify whether the water drinking test (WDT) 
results can be influenced by body mass index (BMI). 
Design: Cross-sectional study. 
Participants: Sixty-three randomly selected eyes from 63 
patients with open angle glaucoma. 
Methods: Patients were submitted to a modified diurnal 
tension curve (IOP measurements performed at 8:00 am, 
10:30 am, 14:00 am and 16:00 pm) followed by the WDT. 
Basal WDT IOP was considered as the mean ± SD IOP 
at 16:00 pm. Diurnal fluctuation was considered the differ-
ence between the highest IOP level detected by the WDT 
and the lowest IOP value detected by the modified diurnal 
tension curve. BMI was calculated as weight/height2. For 
the statistical analysis, paired t test and Pearson´s corre-
lation analysis were used. 
Main outcome measures: BMI, IOP peak and IOP fluc-
tuation. 
Results: Mean ± SD BMI value was 26.42±4.02 (20.15-
36.22). Mean basal±SD IOP was 24.0±3.8 mmHg. After 
water ingestion, mean±SD IOP peak was 29.3±4.9 mmHg 
(p<0.001), with a mean diurnal fluctuation of 5.3+2.4 mmHg. 
In the analysis of BMI vs WDT peak and BMI vs WDT fluc-
tuation, r2 values were 0.097 (p=0.01) and 0.003 (p=0.65, 
ns). 
Conclusion: In this study, no relationship between BMI 
and WDT results was found. 
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P124

6.3. Clinical examination methods: Biomi-
cro scopy (slitlamp)
P125 DECREASED FMRI SIGNAL CHANGES IN MT OF 
GLAUCOMA PATIENTS: A PRELIMINARY STUDY
S.D. Zhang, G.P. Qing, N.L. Wang
Beijing Tongren Hospital, BEIJING, China

Purpose: To investigate the functional changes in the mid-
dle temporal area (MT) in glaucoma patients. 
Design: Case series. 
Participants: Two optic nerve head, RNLF, and visual field 
convinced glaucoma patients with asymmetric visual field 
defect were enrolled in this study (excluded other eye dis-
eases that may affect the outcome of FMRI, and the contra-
dictions of MRI examination, such as psychological disease, 
pace maker and any metal material in vivo). One of them 
was primary angle closure glaucoma (PACG), the other was 
a secondary glaucoma patient (trauma induced). 
Methods: The information of visual acuity, intraocular pres-
sure (IOP), refraction, slit lamp examination, fundus exami-
nation, and Humphrey Visual Field (SITA-standard 30-2 and 
10-2 threshold test) of these two patients were recorded. 
Then, FMRI (Functional Magnetic Resonance Imaging, 3 
tesla, Siemens) was performed using alternative expand-
ing and contracting rings as stimulus. Both full screen and 
central 10 degree (within the normal visual field area of 
the patients) stimuli were presented to the patients. FMRI 
signal changes in bilateral MT evoked by each eye were 
compared. 
Main outcome measures: The percentage of FMRI sig-
nal changes in MT. 
Results: Either in condition of full screen stimulus or cen-
tral 10 degree stimulus, FMRI signal changes evoked by 
the more affected eye was less prominent than that of 
the fellow eye. In both eyes, the central stimulus led to a 
more significant FMRI signal change in MT than the full 
field stimulus. 
Conclusions: FMRI signal evoked by the affected eye 
was decreased in MT in glaucoma patients. There maybe 
a functional change in the motion processing in glaucoma 
patients, even at the area of visual field classified as nor-
mal by Humphrey perimetry. 
References: 
1. Duncan RO, Sample PA, Weinreb RN, et al. Retinotopic 
organization of primary visual cortex in glaucoma: compar-
ing fmri measurements of cortical function with visual field 
loss. Prog Retin Eye Res 2007; 26 :38-56. 2. Duncan RO, 
Sample PA, Weinreb RN, et al. Retinotopic organization of 
primary visual cortex in glaucoma: a method for comparing 

cortical function with damage to the optic disk. IOVS 2007; 
48:733-44. 3. McKendrick AM, Badcock DR, Morgan WH. 
The detection of both global motion and global form is dis-
rupted in glaucoma. IOVS 2005; 46: 3693-701. 4. Sack AT, 
Kohler A, Linden DE, et al. The temporal characteristics of 
motion processing in hmt/v5+: combining FMRI and neu-
ronavigated TMS. Neuroimage 2006 15; 29: 1326-35. 5. 
Stiers P, Peeters R, Lagae L, et al. Mapping multiple vi-
sual areas in the human brain with a short fmri sequence. 
Neuroimage 2006; 29:74-89. 

6.3.1. Clinical examination methods: Bio-
  microscopy (slitlamp): Anterior seg ment

P126 GENDER DIFFERENCES OF ANTERIOR SEG-
MENT MORPHOLOGY IN JAPANESE NORMAL SUB-
JECTS EVALUATED BY A ROTATING SCHEIMPFLUG 
CAMERA
Y. Ikeda, K. Mori, T. Ikushima, L. Kobayashi, K. Imai, 
S. Kino shita
Kyoto Prefectural University of Medicine, KYOTO, Japan

Purpose: To evaluate the gender differences in the an-
terior segment morphology in Japanese normal subjects 
measured by a rotating Scheimpflug camera (Pentacam; 
Oculus Inc., Lynnwood, WA, USA). 
Methods: A total of 501 normal subjects (222 females and 
279 males; mean age: 47.9 ± 14.3 years) who visited Kyoto 
Prefectural University of Medicine from March 2005 to Oc-
tober 2006 were enrolled. All the subjects were confirmed 
to be normal by glaucoma specialists, using FDT screen-
ing n-30 (Carl Zeiss Meditec, Inc.) and non-mydriatic op-
tic disc photographs. After measuring with the Pentacam, 
the right eyes were chosen for the further statistical anal-
ysis (Mann-Whitney u test, Spearman’s correlation coeffi-
cient by rank test). Mean central corneal thickness (CCT), 
anterior chamber volume (ACV), anterior chamber depth 
(ACD), and anterior chamber angle (ACA) were calculated 
and compared between females and males. The relationship 
between the age and each value obtained by the Pentacam 
was also evaluated by linear regression analysis. 
Results: There were no significant differences in age be-
tween the two groups. Mean CCT, ACV, ACD, and ACA in 
female vs. male group were 542.1 ± 32.1 vs. 550.0±32.6 
micrometer, 157.8±52.8 vs. 181.5±50.2 mm2, 2.8±0.4 vs. 
3.1±0.6 mm, 34.8±7.4 vs. 37.8±6.4 degree, respective-
ly. All the measured values (CCT, ACV, ACD, and ACA) 
showed a significant difference between the female and 
male groups, showing that the female group displays much 
thinner corneas and narrower angles than the male group. 
CCT showed no changes with age in both groups. Anterior 
segments of the female eyes showed much larger chang-
es with age than those of the male eyes. 
Conclusions: There were significant differences between 
genders in relation to anterior segment morphology in Jap-
anese normal subjects. 
References:
1. Rabsilber TM, et al. J Cataract Refract Surg 2006; 32: 
456-9. 2. Barkana Y, et al. J Cataract Refract Surg 2005; 
31: 1729-35. 3. O'Donnell C, et al. Cornea 2005; 24: 920-4. 
4. Ramani K, et al. J Glaucoma 2007; 16 122-8. 5. Lack-
ner B, et al. Optom Vis Sci 2005; 82: 858-61.
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6.3.2. Clinical exmination methods: Bio -
micro scopy (slitlamp): Posterior segment
P127 OPTIC DISC DAMAGE STAGING SYSTEM 
(ODDS)
M. Zeppieri, P. Brusini, M.L. Salvetat, C. Tosoni, L. Pa-
risi
S. Maria della Misericordia Hospital, UDINE, Italy

Purpose: To evaluate the optic disk damage staging sys-
tem (ODDS), a new clinical method designed to classify 
glaucomatous optic disc (OD) severity based on OD size, 
entity of rim loss and cup shape. The accuracy, reproduc-
ibility and reliability was studied in a population sample of 
normal and open angle glaucoma (POAG) subjects. 
Design: Consecutive observational case series. 
Methods: Sixty eyes from 60 patients (comprised of nor-
mal and POAG subjects varying in defect severity) were 
included in the study. Slitlamp optic disc examination with 
a 78-diopters lens were performed by three ophthalmolo-
gists (glaucoma specialists with varying experience) to pro-
vide independently masked ODDS scores. This new method 
classifies the clinical aspect of the OD based on OD size 
(small, medium, large), entity of neural rim loss (divided 
in 6 stages of severity), and localization of the rim loss (4 
types). In 30 eyes, repeat masked scores were obtained in 
the same fashion after a one-month period. Masked HRT II 
examinations by an experienced ophthalmic technician were 
preformed in all eyes. Sensitivity and specificity of ODDS 
in discriminating between normal and POAG patients was 
determined. Intra- and interobserver variability in ODDS 
scores and agreement with HRT II results were assessed 
using intraclass correlation coefficient (ICC). 
Results: Specificity was 93% and sensitivity was 83%. In-
traobserver ICC ranged from 0.7 to 1.0. Interobserver ICC 
ranged from 0.93 and 1.0 for optic disc size; 0.88 to 0.97 
for entity of rim loss; and, 0.65 to 0.90 for cup shape. The 
agreement between ODDS scores (senior specialist) and 
HRT II ranged from 0.66 to 0.76. 
Conclusions: This preliminary study shows that ODDS 
scores were quite comparable to HRT II.
Results: ODDS is easy to use in a clinical setting and pro-
vides good accuracy, reproducibility and reliability with cur-
rent existing methods of evaluating the optic disc. 

6.4. Clinical examination methods: Gonio-
scopy
P128 GONIOSCOPIC FEATURES OF EYES UNDERGO-
ING SURGERY FOR CONGENITAL CATARACT 
B. Acharya
Sankara Nethralaya, CHENNAI, India

Objective: To describe the pre-operative gonioscopic fea-
tures of eyes undergoing surgery for congenital cataract 
and to correlate the findings with ocular biometry and oth-
er variables. 
Design: Prospective, longitudinal cohort study. 
Participants: One hundred four consecutive children who 
underwent cataract surgery between April 2006 to Janu-
ary 2007. 

Methods: Baseline data was collected for 104 children, 
during an examination under anesthesia (EUA) prior to 
surgery for congenital cataract, who are being followed up 
for a minimum of 5 years to assess the incidence and risk 
factors for glaucoma following surgery for congenital cata-
ract. Children with traumatic, steroid induced and complicat-
ed cataracts, pre-existing glaucoma and those undergoing 
additional surgical procedures were excluded. 
Gonioscopy was performed using Koeppe lenses. 
Main outcome measures: Gonioscopic features were iden-
tified and were correlated to ocular biometric and other 
variables measured during the EUA. 
Results: Analysis was performed for right eyes only in 
those undergoing bilateral surgery. Gonioscopic features 
were identified in 103 patients; it was not possible in one 
patient. Open angles were identified in 94: anterior iris in-
sertion in 9.anterior iris insertion was more common in eyes 
with a horizontal corneal diameter<10mms (p=0.002),axial 
length <18mms (p=0.001) and age <12 months (p=0.029). 
Other variables such as gender,presence of other ocular 
anomalies, central corneal thickness, vertical cup:disc ra-
tio and type of cataract had no significant gonioscopic as-
sociations. Pre-operative IOP (Perkin’s tonometry) was of 
borderline significance (p=0.054). 
Conclusion: Open angles were seen in a majority of these 
eyes.anterior iris insertion was more common in younger 
patients with smaller eyes. 
References:
1. Hoskins, et al. Developmental glaucomas:diagnosis and 
classification. In: Symposium on Glaucoma: Transactions of 
the New Orleans Academy of Ophthalmology. St.  Louis: C.V. 
Mosby 1981: pp 172-90. 2. Phelps CD. Open-angle glauco-
ma following surgery for congenital cataracts. Arch Ophthal-
mol 1977;95:1985-87. 3.Egbert JE.A prospective study of 
ocular hypertension and glaucoma after pediatric Cataract 
surgery.Ophthalmology1995:102:1098-1101. 4. Rabiah P. 
Frequency and predictors of glaucoma after pediatric cat-
aract surgery: AJO 2004;137:30-37. 5. Koc F. The etiology 
in paediatric aphakic glaucoma. Eye 2006:20:1360-65. 

P129 DOUBLE HUMP SIGN IS USEFUL TO DETECT PLA-
TEAU IRIS SYNDROME EVEN BEFORE IRIDOTOMY
Y. Kiuchi, T. Kanamoto, H. Okumichi, M. Takamatsu
Hiroshima University, HIROSHIMA, Japan

Purpose: Plateau iris is one clinical form of angle closure 
glaucoma. The examination by ultrasound biomicroscope 
(UBM) is necessary to diagnose plateau iris configuration 
in patients without iridotomy, because many cases are as-
sociated with pupillary block. The double hump sign dur-
ing indentation gonioscopy also indicate the existence of 
plateau iris configuration. We evaluate the usefulness of 
double hump sing to detect plateau iris syndrome in pa-
tients without laser iridotomy. 
Design: Prospective nonrandomized clinical study. 
Participants: Consecutive patients who underwent inden-
tation gonioscopy. 
Methods: Consecutive patients without patent iridotomy 
and who showed the double hump sign during indention 
gonioscopy were examined their shape of chamber angle 
and iris process using UBM. 
Main outcome: Observation of anatomical structure in the 
angle and ciliary process. 
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Results: Eight patients who showed double hump sing (3 
males and 5 females; mean age 73 years) were included 
in this study. UBM showed short iris root and the iris root 
was inserted anterior on the ciliary face, typical anatomi-
cal structure of plateau iris, in all the patients. 
Conclusions: UBM confirmed all patients who show double 
hump sing had plateau iris configuration. We may be able 
to diagnose plateau iris configuration without using UBM. 
References:
1. Etter JR, et al. High prevalence of plateau iris configu-
ration in family members of patients with plateau iris syn-
drome. J Glaucoma 2006;15:394-8. 2. Polikkof LA, et al. 
The effect of laser iridotomy on the anterior segment anat-
omy of patients with plateau iris configuration. J Glaucoma 
2005;14:109-13. 3. Matsunaga K, et al. Evaluation and com-
parison of indentation ultrasound biomicroscopy goniosco-
py in relative pupillary block, peripheral anterior synechia, 
and plateau iris configuration. J Glaucoma 2004;13:516-
9. 4. Li PS, et al. Anterior chamber depth in plateau iris 
syndrome and pupillary block as measured by ultrasound 
biomicroscopy. Am J Ophthalmol 2004;137:1169. 5. Tran 
HV, et al. An ultrasound biomicroscopic study of the an-
terior segment in Indian eyes with primary angle-closure 
glaucoma. J Glaucoma 2002;11:502-7. 

P130 AGREEMENT OF SCANNING PERIPHERAL AN-
TERIOR CHAMBER DEPTH ANALYSIS (SPAC) AND 
TEMPORAL ANGLE GONIOSCOPY IN THAI POPULA-
TION-BASED SURVEY
P. Chalermphanich1, P. RojanaPongpun1, V. Tantisevi1, P. 
Suramethakul1, Y. Supattanawong1, W. Jenchitr2

1King Chulalongkorn Memorial Hospital, BANGKOK, Thai-
land, 2Priest Hospital, BANGKOK, Thailand

Objective: To determine the correlation of scanning periph-
eral anterior chamber depth analysis (SPAC) and temporal 
angle gonioscopy for detection of occludable angle. 
Design: Population-based, cross-sectional study. 
Participants: Four hundred twenty-six adult people of over 
40 years old examined during a Thai population-based 
glaucoma survey (year 2006-2007) in two rural districts 
of Thailand.
Methods: After collection of the demographic data, sub-
jects were examined by spac followed by conventional 
gonioscopy. Glaucoma was diagnosed using ISGEO (In-
ternational Society of Geographical and Epidemiological 
Ophthalmology) classification scheme. The SPAC results 
were automatically calculated and graded from 1 to 12. 
Each examination process was done by different investi-
gator and the results were masked. 
Main outcome measures: SPAC grading from 1 to 12, 
modified Shaffer’s classification followed ISGEO criteria, 
demographic data.
Results: Eight hundred forty-five eyes of 426 people were 
examined, consisted of 157 men (36.9%) and 269 women 
(63.1%). The mean age is 57.2 (± 11.8) years old. 127/845 
eyes (12%) were diagnosed as angle-closure eyes (Shaf-
fer’s classification: grade 0 or 1). Among angle-closure 
eyes, 36/127 eyes were men (28.3%) and 91/127 eyes 
were women (71.7%). The percentage of angle-closure 
eyes increased with ages, and higher in women. The cor-
relation coefficient of SPAC and temporal angle is 0.395 
(p < 0.001). 

Conclusions: The correlation of spac and temporal angle 
is low in this study possibly due to two major confounding 
factors, age and sex. Because spac is designed based on 
Japanese-population gonioscopy, its grading-database such 
as ages, sex, gonioscopic characters may be different from 
other population. This study indicated that SPAC grading 
should be adjusted among different study population. 
References: 
1. Kashiwagi K, Kashiwagi F, Hiejima Y, Tsukahara S. Find-
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ing the Van Herick technique and angle width evaluation 
using the Shaffer system in Japanese. Jpn J Ophthalmol 
2005;49:134-6. 5. Aung T, Nolan WP, Machin D, Seah SK, 
Baasanhu J, Khaw PT, et al. Anterior chamber depth and 
the risk of primary angle closure in two east Asian pop-
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P131 AGREEMENT OF TEMPORAL ANGLE GONIO-
SCOPY AND THE WHOLE GONIOSCOPIC FINDINGS 
OF THE EYE IN A POPULATION-BASED SURVEY 
P. Suramethakul1, P. RojanaPongpun1, V. Tantisevi1, Y. Su-
pattanawong1, P. Chalermphanich1, W. Jenchitr2

1Chulalongkorn Hospital, BANGKOK, Thailand, 2Priest Hos-
pital, BANGKOK, Thailand

Objective: To evaluate whether temporal angle gonioscopy 
can represent the whole gonioscopic findings of the eye in 
detecting angle closure and anatomical narrow angle. 
Design: Population-based, cross-sectional study.
Participants: Eight hundred twenty-eight eyes from 419 
subjects with age ≥ 40 years in 2 provinces of Thailand.
Methods: Subjects from glaucoma population-based sur-
vey underwent detail eye examination including goniosco-
py. Whole eye’s gonioscopic findings were classified into 3 
groups; angle closure, anatomical narrow angle and open 
angle. Angle closure was labeled when trabecular mesh-
work (TM) was not visible ≥180° or an evidence of pe-
ripheral anterior synechiae. Anatomical narrow angle was 
defined when there was barely visible tm ≥180° without ev-
idence of angle closure. Open angle was defined in eyes 
without angle closure or anatomical narrow angle. Weight-
ed-kappa was used to calculate the agreement of tempo-
ral angle gonioscopy and the whole gonioscopic findings 
of the eye. 
Main outcome measures: Agreement between temporal 
angle and results of whole-eye gonioscopic findings. 
Results: Data from 828 eyes were included into the study. 
There were 155 male (36.99%) and 264 female (63.01%). 
Average age (mean ± SD) was 57.23 ± 11.80 years old. 
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One hundred twenty-six eyes had temporal angle grade 0-
1 (modified Shaffer’s grading). Of those, 87.30% (110/126) 
were angle closure and 12.70% (16/126) were anatomical 
narrow angle. In eyes with temporal angle grade 2, angle 
closure was identified in 6.96% (11/158), whereas 85.44% 
(135/158) were anatomical narrow angle. The agreement 
of temporal angle gonioscopy and the whole-eye gonio-
scopic findings was 0.871. 
Conclusions: Temporal angle gonioscopy has strong agree-
ment with the whole gonioscopic findings of the eye and 
is useful in detecting angle closure and anatomical nar-
row angle people. 
References: 
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of Singapore: potential screening tests. Am J Ophthalmol 
2006;141:896-901. 2. Foster PJ, Aung T, Nolan WP et al. 
Defining 'occludable' angles in population surveys: drainage 
angle width, peripheral anterior synechiae, and glaucoma-
tous optic neuropathy in east Asian people. Br J Oph-
thalmol 2004;88:486-90. 3. Narayanaswamy A, Vijaya L, 
Shantha B et al. Anterior chamber angle assessment us-
ing gonioscopy and ultrasound biomicroscopy. Jpn J Oph-
thalmol 2004;48:44-9. 4. Foster PJ, Devereux JG, Alsbirk 
PH et al. Detection of gonioscopically occludable angles 
and primary angle closure glaucoma by estimation of lim-
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Br J Ophthalmol 2000;84:186-92. 5. Thomas R, George 
T, Braganza A, Muliyil J. The flashlight test and Van Her-
ick's test are poor predictors for occludable angles. Aust 
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6.6.2. Clinical examination methods: 
Visual field examination and other visual 
function tests: Automated
P132 DOES AUTOMATED PERIMETRY IN  GLAUCOMA 
PATIENTS OVER 80 YEARS ADD ANY VALUE TO 
THE MANAGEMENT OF GLAUCOMA IN THIS AGE 
GROUP?
G. Das-Bhaumik, T. Verhamme, C. Thomas, T. Richardson
Mayday University Hospital, STOPSLEY, United Kingdom

Objective: To ascertain whether automated perimetry is 
essential in the management of established glaucoma in 
those patients over 80. 
Design: Cross-sectional study. 
Participants: All patients age 80 or over with an estab-
lished diagnosis of glaucoma attending glaucoma follow up 
clinic over a 3-month period were recruited. In all 60 pa-
tient episodes were analysed. 
Method: Humprey 24-2 automated visual field perimetry 
was performed in all patients aged 80 years or older at-
tending the glaucoma follow up clinic. A standardized ques-
tionnaire was administered to the patient enquiring about 
various aspects of the visual field test including: comfort 
during test, stress associated with testing, whether patients 
would prefer not to have field test. The visual field was as-
sessed and given score of reliability of good, average, poor 
or very poor based on the reliability indices (false posive/
negative rate, fixation losses). 

Main outcome measures: Each patient episode was an-
alysed with regard to whether the visual field altered or 
influenced the management of the patient. Scores were 
collected of reliability and an overall assessment was made 
by three independent doctors as to whether management 
decisions/treatment change was made based on the field 
test outcome and a usefulness score generated. 
Results: The majority of patients found performing the 
automated perimetry difficult. The fields themselves were 
found to be unreliable. The performance of the visual field 
did not alter or influence the management of the the pa-
tient in the vast majority of cases. 
Conclusion: Our standard clinical protocol of an automated 
visual field test in all patients once every year may need not 
be followed so strictly in patients with established glaucoma 
aged 80 and above. Fields do not contribute significantly to 
management and patients prefer not to do them. 
References: 
1. Fingeret M. Clinical alternative for reducing the time need-
ed to perform automated threshold perimetry. J Am Otom 
Assoc 1995; 66: 699-705. 2. Anderson DR. Standard pe-
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nosis. Curr Opin Ophthalmol 1995; 6: 46-51. Review. 6. 
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P133 COMPARISON OF REPRODUCIBILITY OF FAST-
PAC AND SITA SHORT-WAVELENGTH AUTOMATED 
PERIMETRY (SWAP)
Y. Yamazaki, Y. Okajima
Nihon University, TOKYO, Japan

Purpose: To compare the reproducibility of short-wave-
length automated perimetry (SWAP) between fastpac al-
gorithm (fastpac SWAP) and Swedish interactive threshold 
algorithm (SITA SWAP). 
Design: Cross-sectional clinical trial.
Participants: Twenty normal subjects. 
Methods: One eye of each subject was tested by both fast-
pac SWAP and SITA SWAP using the 24-2 program of hum-
phrey field analyzer. Each subject underwent two separate 
sessions with the same protocol during two weeks. 
Main outcome measures: Mean deviation (MD), pattern 
standard deviation (PSD), and retinal threshold of each 
tested point, test time, and reliable indices, including fixa-
tion loss rate, false negative rate, and false positive rate, 
were compared. 
Results: Test time of SITA SWAP was significantly shorter 
than that of fastpac SWAP (185±19 sec vs. 386±40 sec, 
p<0.01). There was no difference in MD, PSD, and reli-
able indices between both algorithms. SITA SWAP showed 
significantly higher retinal threshold at every tested point 
compared with fastpac SWAP (p<0.05). 
Conclusion: The reliability of SITA SWAP was similar with 
that of fastpac SWAP. In consideration of test time, SITA 
SWAP might be useful than fastpac SWAP to detect glau-
comatous visual field defects. 
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Reference: 
1. Bengtsson B, Heijl A, Normal intersubjects threshold 
variability and normal limits of the SITA and full threshold 
SWAP perimetric programs. IVOS 2003; 44: 5029-5034, 2. 
Bengtsson B, Heijl A, Diagnostic sensitivity of fast blue-yel-
low and standard automated perimetry in early glaucoma. 
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P134 COMPARISON OF SHORT-TERM FLUCTUATION 
(SF) BETWEEN TENDENCY-ORIENTED PERIMETRY 
(TOP) STRATEGY AND THE NORMAL THRESHOLD 
STRATEGY
L. Li1, W. Wang2, S. Sun3, W. Wang1

1Beijing Tongren Hospital, BEIJING, China, 2Affiliated Hos-
pital of Qingdao Univ., QINGDAO, China, 3Affiliated Hospi-
tal of Wenzhou Med.Sc., WEN ZHOU, China

Purpose: To investigate the reproducibility of the tendency-
oriented perimetry known as the most time-efficient strat-
egy by comparison of SF between top and the normal 
threshold strategy. 
Design: Cross-sectional, comparative study. 
Participants: Seventy-one eyes of 50 cases who need to 
test the visual field were enrolled in this study. 
Methods: All subjects were received 2 phases normal g2 
program test first and had a 30 minutes break, then re-
ceived top g2 program test for 2 times with 15 minutes 
break between the two examination. 
Main outcome measures: Short-term fluctuation (SF). 
Results: Staging the standard normal g2 strategy visual 
field results according to the method introduced by Brusi-
ni. Among all subjects 30 eyes were normal, and SF of the 
top and the normal strategy were 1.6410±0.4203 db and 
1.7867±0.4925 db respectively (p=0.041); 27 eyes were ear-
ly defects, and SF of the 2 strategy were 2.5856±1.1343 db 
and 2.0185±0.5691 db respectively (p=0.020); 14 eyes were 
moderate or severe defects, and sf of the 2 strategy were 
4.1457±1.0298 db and 2.6929±0.9376 db (p=0.002). 
Conclusion: SF of top strategy is larger than results of the 
normal strategy, which suggest the lower reproducibility of 
top than the normal strategy. Optimal strategy for diagnosis 
and follow-up of glaucoma is still the normal strategy. 
References: 
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J Fr Ophtalmol 1998;21:180-4. 7. Brusini P, Tosoni C. J 
Glaucoma 2003;12:417-26. 

P135 SENSITIVITY AND SPECIFICITY OF THE AN-
DERSONS CRITERIA IN DETECTING EARLY GLAU-
COMATOUS VISUAL FIELD DEFECTS APPLYING THE 
SITA-STANDARD
H. Suzumura1, K. Yoshikawa2, T. Kimura3

1Nakano General Hospital, TOKYO, Japan, 2Yoshikawa Eye 
Clinic, TOKYO, Japan, 3Ueno Eye Clinic, TOKYO, Japan

Purpose: To determine the sensitivity and the specificity 
of the Anderson’s criteria in detecting early glaucomatous 
visual field defects applying the SITA-standard (SITA-S). 
Design: Prospective, observational case series. 
Participants: One hundred forty-nine automated perimetry 
experienced primary open angle glaucoma and glaucoma 
suspected patients seen between August and November 
2006. 
Methods: All individuals underwent the Humphrey Field 
Analyzer 30-2 program using the SITA-S and disk photo-
graphs. Glaucoma or non-glaucoma was judged by disk 
photograph findings. 
Main outcome measures: Sensitivity and specificity of the 
Anderson’s criteria in one eye of each individuals. 
Results: The sensitivity of anderson’s criteria in detecting 
early visual field defects overall was 78.1% (95% ci;69.9 ~ 
86.4%) and the specificity was 35.3% (19.2~51.4%). In each 
criteria, sensitivity and specificity were 77.1% (68.7~85.5%), 
52.9% (36.2~69.7%) in the pattern deviation map (PD map), 
63.5% (53.9~73.2%) , 58.8% (42.3~75.4) % in the pattern 
standard deviation (PSD) and 62.5 (52.8~72.2 %), 61.8 
% (45.4~78.1%) in the glaucoma hemi-field test (GHT), 
respectively. 
Conclusions: The most effective criteria for detecting early 
glaucoma visual field defects was the PD map, and the sen-
sitivity of the Anderson’s criteria overall was satisfactory. 
References: 
1. Anderson DR et al. Automated static perimetry 2nd 
ed, Mosby, 1999. 2. Budenz DL, et al. Arch Ophthalmol 
120:1136, 2002. 3. Artes PH, et al. IOVS. 43: 2654, 2002. 4. 
Sharma AK, et al. J Glaucoma 9:20, 2000. 5. Inazumi K, et 
al. Nippon Ganka Gakkai Zasshi. 102: 667, 1998. 6. Bengts-
son B, et al. Acta Ophthalmol Scand 76:165, 1998. 

P136 VISUAL FIELD ABNORMALITIES DETECTION BY 
FREQUENCY DOUBLING PERIMETRY VERSUS HUM-
PHREY FIELD ANALYZER IN PRIMARY OPEN ANGLE 
GLAUCOMA
B. Shaharuddin, A.J. NorFadzillah Abd Jalil, W.H. Wan 
Hazabbah Wan Hitam
Hospital Universiti Sains Malaysia, KOTA BHARU, Malay-
sia

Objectives: To determine the sensitivity and specificity of 
frequency doubling perimetry (FDP) and the agreement be-
tween fdp and Humphrey visual field (HVF) analyzer in de-
tecting visual field abnormalities in POAG patients. 
Design: Prospective, comparative, cross sectional study. 
Participants: There were 150 POAG patients involved in 
the study. 
Methods: All patients underwent both FDP in screening 
and threshold modes 30-2 and HVF 30-2 test. Patients 
underwent comprehensive ophthalmology assessment in-
cluding visual acuity, IOP, cup-disc-ratio measurement and 
anterior chamber angle assessment. 
Main outcome measures: Glaucoma staging system 2 
(GSS2) for HVF and frequency doubling technology stag-
ing system 2 (FDT SS2) were used to classify character-
istics and severity of glaucoma. 
Results: Data from129 out of150 POAG patients were se-
lected and analyzed following inclusion, exclusion criteria 
and reliability of the visual field testing. For FDP in screen-
ing mode, when 'at least 1 missed point' was used as the 
definition forabnormal FDP, the sensitivity was high be-
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tween 92.2% to 96.2% and specificity was between 36.7% 
to 54.2%. When 2 or more missed points, was used as def-
inition for abnormal visual field, the sensitivity was 89.5% 
to 95.0% and specificity between 45.2% to 62.5% was 
achieved. For FDP in threshold mode when tabulated against 
various definitions for abnormal visual field on HVF, the 
sensitivity was between 83.5% to 100% and specificity be-
tween 22.4% to 75.9% were recorded. Kappa value for 
FDP and HVF was between 0.264 to 0.536 which showed 
slight to fair agreement. 
Conclusion: In this study, FDP showed high sensitivity but 
low specificity in the detection of visual field abnormalities. 
The new classification for severity of glaucoma with glau-
coma scoring system 2 (GSS2) and frequency doubling 
technology scoring system 2 (FDT SS2) was able to pro-
vide immediate and reliable classification for both severity 
and characteristic of VF defect. Kappa value of slight to fair 
agreement was obtained between FDP and HVF. 
References:
1. Maddess T, Henry G. Performance of nonlinear visu-
al units in ocular hypertension and glaucoma. Clinical Vis 
Sci 1992; 7: 371-383. 2. Brusini P, Filacorda S. Enhanced 
glaucoma staging system (GSS2) for classifying function-
al damage in glaucoma. J Glaucoma 2006; 15: 40-46. 3. 
Brusini P. Frequency doubling technology staging system 
2. J Glaucoma 2006;15: 315-320. 4. Cello K, Nelson-Quigg 
J, Johnson C. Frequency doubling technology perimetry for 
detection of glaucomatous visual field loss. Am J Ophthal-
mol 2000; 129: 314-322. 5. Casson R, James B, Rubin-
stein A, Ali H. Clinical comparison of frequency doubling 
technology perimetry and humphrey perimetry. Br J Oph-
thalmol 2001; 85: 360-362. 6. Johnson CA, Takahashi G, 
Demiral S. The ability of frequency doubling technology 
(fdt) perimetry to predict the onset of glaucomatous visu-
al field loss for standard automated perimetry (SAP). J Vi-
sion 2002; 2: 100. 

P137

6.6.3. Clinical examination methods: 
Visual field examination and other visual 
function tests: Special methods (e.g., 
color, contrast, SWAP, etc.)
P138 SIMULTANEOUS PUPILLOGRAPHIC MULTIFOCAL 
VISUAL FIELD ASSESSMENT OF BOTH EYES
T. Maddess, A.C. James
Australian National University, CANBERRA, ACT, Australia

Purpose: To investigate the sensitivity and specificity of 
10 variants of multifocal pupillographic perimetry in the di-
agnosis of open angle glaucoma. 
Design: Experimental design. 
Participants: Ten stimulus protocols were examined in 
two blocks of experiments. Block one contained 22 nor-
mal and 23 glaucoma subjects; block two: 20 normal and 
20 glaucoma subjects. Disease state or status as a nor-
mal subject was confirmed by examining all subjects with 
HFA achromatic, SWAP and matrix 24-2 perimetry, stra-
tus oct, slit lamp and tonometry. Informed written consent 
was obtained from all subjects under ANU ethics approv-
al 238/04. 

Methods: In all ten protocols independent multifocal stimuli 
were presented concurrently to both eyes with a dartboard 
layout, having 24 independent test regions/eye extending 
to 30 deg eccentricity. The test recording duration for each 
of the 10 protocols was 4 minutes, divided into 8 segments 
of 30 s each. Stimuli in each protocol could differ in the 
presentation rate per dartboard region (0.25, 1, 4 presen-
tations/s), stimulus duration/presentation (66, 133 or 266 
ms), flicker rate on each presentation (0, 15, or 30 hz) or 
luminosity (80, 150 and 290 cd/m²). Background luminance 
was 10 cd/m². Since both pupils responded to stimuli from 
both eyes, 48 responses/eye were obtained giving 96 con-
traction amplitude and 96 delays each 4 min test. 
Main outcome measures: The relative diagnostic accura-
cies of the 10 protocols were examined using sensitivities 
and specificities derived from receiver operator plots. The 
simultaneously highest sensitivities and specificities, often 
called the accuracies, are presented in this abstract. 
Results: The table gives percent accuracies (right 2 col-
umns) illustrating that the best performance was obtained at, 
shorter presentation durations, and the highest presentation 
rates, flicker rates and luminances. The right-most column 
labelled amplitude + delay shows accuracies for a linear 
discriminant model combining these measures from each 
visual field region. The top two table rows show outcomes 
for the best non-flickered and flicked stimuli from the first 
block of 6 protocols (table row 2). The bottom 4 rows of the 
table show outcomes for the 4 protocols of block 2. 
Conclusions: In agreement with a previous study on 20 
normal and 26 glaucoma subjects reported at this meet-
ing, flickering stimuli could achieve quite high sensitivities 
and specificities. This study indicates higher presentation 
and flicker rates combined with higher luminance stimuli 
can yield sensitivities and specificities around 95% for test 
durations equivalent to 2 min/eye. Our recent advance in 
multifocal methods permit these short test durations. 
References: 
1. James AC, Maddess T, et al. Visual Neurosci 2005; 
22, 45-54. 

P139 CONCURRENT BINOCULAR MULTIFOCAL PUPIL-
LOGRAPHIC FIELD TESTING
A.C. James, T. Maddess
Australian National University, CANBERRA, Australia

Purpose: This study was a preliminary investigation of a 
means of concurrently assessing the visual fields of both 
eyes by recording the responses of both pupils to indepen-
dent stereoscopically presented multifocal stimuli, to inves-
tigate the sensitivity and specificity of this as a method for 
objective perimetry for glaucoma. 
Design: Experimental design. 
Participants: The 20 normal subjects were given a thor-
ough eye exam including HFA achromatic 24-2 fields (SITA) 
and fundus photography assessed by a single skilled ob-
server. The 26 open angle glaucoma patients had stable, 
moderate to severe, HFA fields. Subjects were age and 
sex matched. All subjects gave written consent in accor-
dance with the helsinki declaration and anu human eth-
ics protocol 238/04. 
Methods: Dichoptic stimulation was provided via a pair of 
stereoscopically arranged lcd displays. The subject thus 
saw a single cyclopean stimulus. Each display presented 
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a circular dart-board-like array of 24 stimulus regions ex-
tending to 30 deg eccentricity. Each region in each eye re-
ceived independent stimulus presentations at a mean rate 
of 1/s. Four stimulus presentation conditions were tested: 
each stimulus region containing either a single or a 2x2 
array of patches, being presented either steady for 133ms 
or flickered half-on half-off at 15 hz for 266ms. For each 
of the 4 tests the recording duration was 4 minutes, divid-
ed into 8 segments, or 2 minutes per eye. 
Main outcome measures: Sensitivities and specificities 
for each of the 4 stimulus protocols as obtained from re-
ceiver operator plots. 
Results: Both pupils were recorded with 24 regions mapped 
in each eye, giving a total of 96 responses/subject from each 
4 minute record. The regressive analysis method meant 
that about 10% of each record could be lost due to blinks 
etc. Without affecting accuracy. The median peak pupil 
contraction amplitudes expressed as z-scores for the 4 
conditions were 4.1, 3.3, 3.2 and 2.3. The best diagnostic 
performance was obtained by taking the mean of the 10 
worst deviations from the normal profile across the visual 
field regions, providing a joint sensitivity and specificity of 
85% for the flickered single patch condition. 
Conclusions: The pupillographic multifocal method provid-
ed diagnostic accuracy that approached that of standard 
perimetry even though the raw test time was equivalent to 
2 min per eye. Measuring the visual fields of the two eyes 
concurrently has statistical advantages for comparing the 
two eyes. Unlike perimetry the method provides both sen-
sitivity and temporal dynamics for each visual field region. 
Unlike evoked potential based multifocal methods pupillog-
raphy requires no additional setup time for electrode place-
ment. Further experiments also presented at this meeting 
indicate that with modification of the stimulus parameters 
can improve sensitivity and specificity. 
References: 
1. James AC, Maddess T, et al. Visual Neurosci 2005; 22, 
45-54. 2. James AC. IOVS 2003; 44, 879-90. 

P140 DETECTING EARLY GLAUCOMA WITH 24-2 PAT-
TERN FREQUENCY DOUBLING TECHNOLOGY PERIM-
ETRY: COMPARISON WITH THE N-30 THRESHOLD 
TEST
S. Shimizu, A. Hosoda, R. Nishihara, Y. Suzuki
Teikyo University School of Medicine, TOKYO, Japan

Purpose: First-generation frequency doubling technology 
(FDT) perimetry reportedly detects glaucomatous visual field 
abnormalities earlier in the disease process than standard 
automated perimetry (SAP). Second-generation FDT pe-
rimetry, Humphrey matrix, made it possible to test a visu-
al field using smaller stimuli than those of first-generation 
FDT perimetry. This enables us to examine the visual field 
using a pattern the 24-2 pattern similar to that of the Hum-
phrey field analyzer (HFA). The sensitivity and specificity 
in detecting early glaucoma are reported to be better with 
second-generation FDTt perimetry than with SAP, although 
whether small stimuli of second-generation FDT perimetry 
improve sensitivity and specificity in detecting glaucoma has 
not been fully evaluated. The purpose of this study was 
to investigate whether the smaller stimuli of the 24-2 pat-
tern FDT improved the ability to detect glaucoma at early 
stages. We compared the 24-2 FDT threshold test (FDT 

24-2) with the n-30-f threshold test (n-30), which is a pro-
gram included in first-generation FDT perimetry. 
Design: Prospective, nonrandomized clinical trial. 
Participants: Seventeen-one eyes of 43 patients with 
early stage or suspected glaucoma were included in this 
study. 
Methods: Upper and lower hemifields of the participants 
were analyzed separately. The discriminatory capability of 
n-30 and fdt 24-2 was assessed based on the results of 
hfa 24-2 Swedish Interactive Thresholding Algorithm Stan-
dard Test. 
Main outcome measures: Visual fields measured by FDT 
and HFA, test duration, and sensitivity and specificity of 
n-30 and FDT 24-2 to detect early glaucomatous visu-
al field loss. 
Results: FDT 24-2 took a significantly longer time to ad-
minister than n-30. The sensitivities in 35 HFA-defective 
hemifields with corresponding optic disc change were 86% 
for FDT 24-2 and 71% to 89% for n-30. The specificities 
in 55 HFA-intact hemifields without glaucomatous change 
in the corresponding half of the optic disc were 92% for 
FDT 24-2 and 62% to 93% for n-30. Of the 40 HFA-intact 
hemifields with glaucomatous change in the corresponding 
half of the optic disc, 43% were abnormal for FDT 24-2, 
and 33% to 73% were judged abnormal for n-30. 
Conclusions: FDT 24-2 is a useful method to evaluate 
glaucomatous visual field loss in patients with early-peri-
metric and pre-sap glaucoma, although it takes more time 
to administer than n-30. 
References: 
1. Johnson CA, Samuels SJ. Screening for glaucomatous 
visual field loss with frequency-doubling perimetry. IOVS 
1997; 38: 413-25. 2. Medeiros FA, Sample PA, Weinreb 
RN. Frequency doubling technology perimetry abnormali-
ties as predictors of glaucomatous visual field loss. Am J 
Ophthalmol 2004; 137: 863-71. 3. Johnson CA, Cioffi GA, 
Van Buskirk EM. Frequency doubling technology perime-
try using a 24-2 stimulus presentation pattern. Optom Vis 
Sci 1999; 76: 571-81. 4. Brusini P, Salvetat ML, Zeppieri 
M, Parisi L. Frequency doubling technology perimetry with 
the Humphrey matrix 30-2 test. Journal Glaucoma 2006; 
15: 77-83. 5. Spry PG, Hussin HM, Sparrow JM. Clinical 
evaluation of frequency doubling technology perimetry us-
ing the humphrey matrix 24-2 threshold strategy. Br J Oph-
thalmol 2005; 89: 1031-35. 

P141 FLICKER PERIMETERY IN DIAGNOSIS GLAUCOMA 
WITH COEXISTING LENS OPACITIES
R. Leszczynski, K. Trzciakowski, H. Wykrota, R. Kinasz
Silesian School of Medicine, KATOWICE, Poland

Purpose: To evaluate the effectiveness of critical fusion 
frequency (CFF) perimetry in diagnosis of patients with 
glaucoma neuropathy and lens opacities. 
Design: Prospective, one-centre clinical study.
Participants and control: Fifty eyes of fifty patients with 
glaucoma and cataract, before cataract surgery. Each pa-
tient underwent CFF and W/W perimetry examination be-
fore and 1 month after cataract surgery. 
Methods: The single instrument Octopus 301, the same test 
locations and the same strategy (program g1, top strategy) 
were applied, before and 1 month after surgery. 
Main outcome measures: The best spectacle-corrected vi-
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sual acuity (BSCVA) on the Snellen chart, Goldmann appla-
nation tonometry and mean defect (MD) and loss variance 
(LV) indices for CFF and W/W perimetry were analyzed. 
Results: The mean value of visual acuity has increased by 
5 lines on the Snellen chart after surgery. The mean val-
ue of IOP decreased from 17.0±1.31 mmhg to 11.5±1.85 
mmhg after the operation (p=0,000). Before surgery the MD 
for CFF was 13,83±8,73 hz, and 16,98±5,02 DB for W/W 
perimetry, and after surgery 12,86±7,06 hz (p=0,058) and 
14,06±7,3 DB (p=0,045) respectively. Before surgery the 
LV for CFF was 80,8±54,03 hz, and 38,5±20,57 DB for W/
W perimetry and one month after surgery was 81,2±58 hz 
(p=0,97) and 48,9±29,87 DB (p=0,0482). 
Conclusion: CFF perimetry allows evaluating the func-
tion of the retina in patients with glaucoma neuropathy 
and lens opacity. 
Reference:
1. Ellemberg D, Lewis T, Maurer D, Brent HP. Influence 
of monocular deprivation during infancy on the later de-
velopment of spatial and temporal vision. Vision Research 
2000;40:3283-3295. 2. Ellenberg D, Lewis T, Maurer D, Lui 
CH, Brent HP. Spatial and temporal vision in patients treated 
for bilateral congenital cataract. Vision Res 1999;39:3480-
3489. 3. Gonzales M, Rodriguez M. Flicker-top perimetry in 
normal, ocular hypertensive and early glaucoma patients. 
6th International Octopus Users Visual Field Symposium, 
Switzerland,1998. 4. Juneman AG, Horn FK, Martus P, 
Korth M. The full-field temporal contrast sensitivity test for 
glaucoma: influence of cataract. Graefe’s Arch Clin Exper 
Ophthalmol 2000;238:427-432. 5. Lachenmayr BJ, Drance 
SM, Chauhan BC, House PM, Lalani S. Diffuse and lo-
calized glaucomatous visual field changes in light sense, 
flicker and visual acuity perimetry. Evidence of pressure 
damage. Fortschritte der Ophthalmologie, Zeitschrift der 
Deutschen Ophthalmologischen Gesellschaft 1991;88:530-
537. 6. Lachenmayr BJ, Drance SM, Douglas GR, Mikel-
berg FS. Light-sense, flicker and resolution perimetry in 
glaucoma: a comparative study. Graefe’s Arch Clin Exper 
Ophtalmol 1991;229:246-251. 7. Lachenmayr BJ, Kojetinsky 
S, Ostermaier N, Angstwurm K, Vivell PM, Schaumberg-
er M. The different effects of aging in normal sensitivity 
in flicker and light-sense perimetry. IOVS 1994;35:2741-
2748. 8. Lachenmayr BJ, Gleissner M, Rothbacher H. Au-
tomated flicker perimetry. Fortschritte der Ophthalmologie, 
Zeitschrift der Deutschen Ophthalmologischen Gesellschaft 
1989;86:695-701. 

P142 CORRELATION OF STRUCTURE AND FUNCTION 
OF THE OPTIC NERVE USING HUMPHREY MATRIX 24-
2 PERIMETRY, STANDARD AUTOMATED PERIMETRY 
AND NERVE FIBER LAYER ANALYSIS WITH GDXVCC 
IN PRIMARY OPEN ANGLE GLAUCOMA
T. Dada, S. Kumar, R. Gadia, A. Aggarwal, A. Sharma, 
V. Gupta, R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEWDELHI, 
India

Purpose: To study the correlation between humphrey ma-
trix 24-2 threshold strategy (matrix), standard automated 
perimetry 24-2 sita-strategy (SAP) and nerve fiber layer 
thickness parameters using scanning laser polarimetry with 
variable corneal compensation (GDXVCC). 
Design: Cross-sectional observational study.

Participants: In this study 60 eyes with POAG suspect 
(suspicious disc, normal fields SAP) and 25 eyes with 
early POAG (glaucomatous disc changes and visual field 
defects on SAP and matrix) were included. All eyes had 
visual acuity better than 6/9 with correction, refractive er-
ror of less than ±5d sphere and ±3d cylinder with no me-
dia opacities. 
Methods: All subjects underwent 24-2 sap, matrix 24-2 
visual fields along with other detailed evaluation including 
gonioscopy, applanation diurnal IOP recording and GDX-
VCC. 
Main outcome measures: Time duration and global indi-
ces (MD, PSD) of visual fields. TSNIT average thickness 
and NFI on GDXVCC were assessed. 
Results: Mean age of patients was 55.6 ± 7.3 yrs and 58.6 
± 6.4 yrs in POAG suspect and early POAG respectively. 
Mean time taken for each visual field was 5.76 and 5.20 
minutes in matrix and SAP. In POAG suspect, mean MD 
and PSD by SAP vs matrix were 2.58±1.89 vs 3.48±3.50 
and 2.02±1.05 vs3.28±0.75 respectively. There was a sta-
tistically significant difference in both MD and PSD of SAP 
and matrix (p<0.001, (p=0.047). In early POAG group, mean 
MD and PSD by SAP vs. matrix were 7.31 ± 4.29 vs 7.73 
± 3.76 and 6.28 ± 4.26 vs 5.65 ± 2.63 respectively. In this 
group there was no significant difference in the MD and 
PSD using any of the two techniques. By GDXVCC, mean 
NFI of POAG suspect and early POAG were 23.89± 12.68 
and 40.35 ± 19.22 with a significant difference between NFI 
and TSNIT average between two groups (p=0.001). There 
was a significant negative correlation in early POAG pa-
tients between MD of both SAP and matrix with NFI (p= 
0.01 and 0.005 respectively) in POAG suspect group, ma-
trix showed field defects in 24 eyes, whereas only 16 eyes 
had NFI >30. 
Conclusions: There is a good correlation between hum-
phrey matrix perimetry, standard achromatic perimetry and 
scanning laser polarimetry. POAG suspects may be moni-
tored using humphrey matrix perimetry and GDXVCC. 
References:
1. Kim SH, Hong H, Koo HJ, Yang SJ, et al. Correlation 
between frequency doubling technology perimetry and scan-
ning laser polarimetry in glaucoma suspects and glaucoma-
tous eyes. Korean J Ophthalmol 2004; 18:89-99. 2. Spry PG, 
Hussin HM, Sparrow JM. Clinical evaluation of frequency 
doubling technology perimetry using the humphery matrix 
24-2 threshhold strategy. Br J Ophthal 2005; 89: 1031-1035. 
3. Cello KE, Nelson JM, Johnson CA. Frequency doubling 
technology perimetry for detection of glaucomatous visual 
field loss. Am J Ophthalmol 2000;129:314-22. 4. Casson 
R, James B, Rubinstein A. Clinical comparison of frequen-
cy doubling technology perimetry and humphrey perimetry. 
Br J Ophthalmol 2001; 85: 360-2. 5. Johnson CA, Samuels 
SJ. Screening for glaucomatous visual field loss with fre-
quency-doubling perimetry. IOVS 1997; 38: 413-25. 

P143 FREQUENCY DOUBLING PERIMETRY IN PREDICT-
ING GLAUCOMA IN A POPULATION-BASED STUDY: 
THE BEIJING EYE STUDY
Y. Wang1, L. Xu1, R. Zhang1, J. Jonas2

1Beijing Tongren Hospital, BEIJING, China, 2University of 
Heidelberg, MANNHEIM, Germany

Objective: To determine the predictive value of frequen-
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cy doubling threshold perimetry (FDT) for glaucoma in a 
population-based study. 
Design: Population-based cross-sectional study. 
Participants: The study population consisted of 4439 sub-
jects aged 40+ years in rural and urban areas of Beijing. 
The present investigation consisted of 8617 eyes of 4350 
(98.0% of the original study population) subjects (2434 
women) for whom readable photographs and reliable FDT 
results were available. 
Methods: All participants underwent an ophthalmological 
examination including an ophthalmic examination with fun-
dus photography and FDT. 
Main outcome measures: Glaucoma was defined by a 
glaucomatous optic disc appearance. FDT c-20-1 program 
was applied. Reliable results of FDT were defined as false 
positive rate and fixation loss not more than 1/3. More than 
1 grid abnormality of FDT was defined as perimetric de-
fect. Sensitivity and specificity were used to measure the 
value of FDT to detect glaucoma. 
Results: Among 214 (2.5%) glaucomatous eyes, 79 (36.9%) 
eyes did not show any FDT abnormality, suggesting a di-
agnostic sensitivity of 63.1%. In the total study population, 
a visual field defect was found for 906 (10.5%) eyes. In 
135 (14.9%) of these eyes, a glaucomatous appearance 
of the optic disc was detected, and 771 (85.1%) eyes had 
a non-glaucomatous optic disc appearance (either normal 
or non-glaucomatous optic nerve damage, retinal disease, 
corneal disease or cataract). For 452 (49.8%) eyes with a 
visual field defect, a cause for the perimetric defect was 
not detected. 
Conclusions: In a population-based study, FDT has a sen-
sitivity of about 63% to detect glaucoma. If FDT is abnor-
mal, probability for glaucoma is about 15%. In case of an 
abnormal frequency doubling perimetry, a cause for the 
visual field defect may not be detectable in 50% of the 
subjects. 
References:
1. Wang Y, Xu L, Jonas JB. Prevalence and causes of vi-
sual field loss as determined by frequency doubling perim-
etry in urban and rural adult Chinese. Am J Ophthalmol 
2006; 141:1078-1086. 2. Robin TA, Muller A, Rait J, Keef-
fe JE, Taylor HR, Mukesh BN. Performance of commu-
nity-based glaucoma screening using frequency doubling 
technology and Heidelberg Retinal Tomography. Ophthal-
mic Epidemiology 2005; 12: 167-178. 3. Mansberger S, 
Johnson C, Cioffi G, et al. Predictive value of frequency 
doubling technology perimetry for detecting glaucoma in a 
developing country. J Glaucoma 2005; 14:128-134. 4. De-
try-Morel, Zeyen T, Kestelyn P, Collignon J, Goethals M. 
Screening for glaucoma in a general population with the 
non-mydriatic fundus camera and the frequency doubling 
perimeter. Eur J Ophthalmol 2004, 14: 387-393. 5. Bowd 
C, Zangwil LM, Berry CC, et al. Detecting early glaucoma 
by assessment of retinal nerve fiber layer thickness and 
visual function. IOVS 2001; 42:1993-2003. 

P144 CHARACTERISTICS OF FREQUENCY DOUBLING 
PERIMETRY TESTING IN GLAUCOMA DIAGNOSIS IN 
A POPULATION BASE STUDY: THE BEIJING EYE 
STUDY
Y. Wang1, L. Xu1, J. Jonas2, J. Li1, H. Yang1

1Beijing Tongren Hospital, BEIJING, China, 2University of 
Heidelberg, MANNHEIM, Germany

Objective: To find the characteristics of visual field ab-
normality of FDT in glaucomatous and non-glaucomatous 
eyes and a more effective evaluation modula using FDT 
in glaucoma screening. 
Design: Population-based cross-sectional study. 
Participants: The study population consisted of 4439 sub-
jects aged 40+ years in rural and urban areas of Beijing. 
The present investigation consisted of 8617 eyes of 4350 
(98.0% of the original study population) subjects (2434 
women) for whom readable photographs and reliable FDT 
results were available. 
Methods: All participants underwent an ophthalmological 
examination including an ophthalmic examination with fun-
dus photography and FDT. 
Main outcome measures: Glaucoma was defined by a 
glaucomatous optic disc appearance. Reliable results of 
FDT were defined as false positive rate and fixation loss 
not more than 1/3. Percentage of abnormality and its corre-
lation with glaucoma in any location of the 17 FDT testing 
grids were analyzed separately grid by grid. Hierarchical 
clustering and discriminate analysis were applied. 
Results: 4350 (98.0%) subjects (8617 eyes) provided mea-
surement data by frequency doubling perimetry. 8617 eyes 
provided reliable FDT results, in which 905 eyes showed 
abnormal FDT results and 205 eyes were diagnosed as 
glaucoma. The positive percentage of each testing loca-
tion ranged from 1.8% to 5.1%. According to our number-
ing rule, grid 1, 2, 4, 5, 12, 13 had positive judging power 
and grid 0, 11 had negative in glaucoma prediction. The 3 
grids in nasal inferior were strongly related with glaucoma. 
After using the algorithm to detect glaucoma in population, 
the falsely classification percentage was 4.5%. 
Conclusions: Each testing location of FDT had ranging 
contributions to glaucoma predicting. Nasal inferior grids 
showed a more convincing value in glaucoma screening, 
while the central 2 locations had negative predictive value. 
We conducted a discriminate algorithm whose accuracy to 
predict glaucoma in populations increased from 90.2% to 
95.5%, which showed a more promising judging power. 
References:
1. Jonas JB, Budde WM, Panda-Jonas S. Ophthalmoscopic 
evaluation of the optic nerve head. Surv Ophthalmol 1999; 
43:293-320. 2. Wang Y, Xu L, Zhang R, Jonas JB. The 
role of frequency doubling perimetry in predicting glauco-
ma in a population-based study. The Beijing Eye Study. 
Arch Ophthalmol; 2007; (in publication). 3. Wang Y, Xu L, 
Jonas JB. Prevalence and causes of visual field loss as 
determined by frequency doubling perimetry in urban and 
rural adult Chinese. Am J Ophthalmol 2006; 141:1078-
1086. 4. Mansberger S, Johnson C, Cioffi G, et al. Pre-
dictive value of frequency doubling technology perimetry 
for detecting glaucoma in a developing country. J Glauco-
ma 2005; 14:128-134. 5. Detry-Morel, Zeyen T, Kestelyn 
P, Collignon J, Goethals M. Screening for glaucoma in a 
general population with the non-mydriatic fundus camera 
and the frequency doubling perimeter. Eur J Ophthalmol 
2004, 14: 387-393. 

P145 RAREBIT PERIMETRY IN NORMALS: TEST-RE-
TEST VARIABILITY, LEARNING EFFECT, NORMATA-
TIVE RANGE, INFLUENCE OF OPTICAL DEFOCUS AND 
CATARACT EXTRACTION.
M. Zeppieri, M.L. Salvetat, L. Parisi, P. Brusini
S. Maria della Misericordia Hospital, UDINE, Italy
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Purpose: To study the normative range, reproducibility, 
learning effect and influence of optical defocus and cata-
ract extraction with rarebit perimetry (RBP). 
Methods: Sixty-four normals underwent visual field (VF) 
testing with standard automated perimetry (SAP) and RBP. 
Normative ranges were determined for all RBP parameters. 
RBP learning effect and test-retest variability (TRV) deter-
minations (mean of the differences between paired tests) 
were based on 4 repeated measures within 3 months in 18 
normal subjects. Optical defocus was studied in 13 normals 
that each underwent consecutive blurred RBP tests with 
spherical (SF) lenses (from 1.00d to 6.00d SF). The effect 
of cataract extraction was studied in a separate group of 23 
patients scheduled for cataract surgery (RBP testing a week 
before and a month after surgery). Mean hit rate (MHR), 
standard deviation (MHR-SD), mean miss rate (MMR), num-
ber of tested areas with hit-rate <90% (#hr<90%), and test 
duration were analyzed. 
Results: Mean MHR was 925.4% (range 80-99%); MHR-
SD was 8.43.3% (range 3.4-15.2%); mean #HR<90% was 
4.33.9% (range 0-18%); MMR for single areas ranged from 
2.9-11.0%. MHR significantly decreased (mean 0.23%/year) 
as age increased. Mean RBP test time was 25726.4 s. 
No significant learning effect was observed. TRV ranged 
from: 03.6% for MHR,0.013.5% for MHR-SD,0.022.5 for 
#HR<90% and 0.011.1% MMR for individual areas. MHR 
and MHR-SD increased with the refractive blur (significantly 
for lenses=+3d). Tests after cataract surgery showed sig-
nificant increases in MHR and decreases in MHR-SD. The 
effect of optical defocus and cataract extraction was sig-
nificantly higher in the 4 central VF areas. 
Conclusions: The RBP is a rapid and easily accessible VF 
test. RBP testing did not show a learning effect, however, 
inter- and intra-subjects variability was high. Blur and media 
opacities may give false positive results in RBP, especially 
in the central VF, and should thus be considered. 

P146 ACQUIRED COLOUR DEFICIENCIES IN GLAU-
COMA
M. Nassar
Menofyia University, CAIRO, Egypt

Purpose: Visual perception consists of three components; 
light, form and color sense. Most previous glaucoma in-
vestigations depend on light and form senses. The present 
study deals with the effect of glaucomatous optic neurop-
athy on colour sense. 
Design: Prospective and comparative case series. 
Participants: Study includes 13 controls age-matched sub-
jects and 21 patients with ocular hypertension (OH), nor-
mal tensive glaucoma (NTG), primary open angle glaucoma 
(POAG), and chronic narrow angle glaucoma (CNAG), aged 
between 20 to 58 years. 
Methods: Both control subjects and glaucoma patients were 
subjected to the new pseudo-isochromatic colour testing 
plates (Nassar Colour Testing Plates). These plates can 
deal with protanomal, deuternomal and tritanomal chang-
es, in order to detect early-acquired colour vision deficien-
cies (CVD) in different types of glaucomas. 
Main outcome measure: The incidence of blue-yellow de-
ficiencies was significantly high in POAG and CNAG ver-
sus OH and NTG. Red-green deficiencies were noticed in 
later stages of glaucoma.

Results: The group of patients, who manifested CVD in 
the glaucoma group, was below the extreme limits of the 
control ones. The tritanomal portion was prominent and in-
creased with the increased severity of the visual field de-
fects in glaucoma patients.
Conclusion: Colour sense is an important component in 
visual perception and can be used as an indicator to the 
amount of damage in glaucomatous optic neuropathy. Trit-
anomal colour plates can predict the existence of glau-
coma. 
References:: 
1. Lakowski R, Kinnear PR, et al. Colour vision in diabet-
ic retinopathy and colour vision. Preprint # 48, Vis Lab. 
Univ. Edinburgh, 1969. 2. Adams A, Zisman Function, Rod-
ic R, Cavender J: Chromaticity and luminosity changes in 
glaucoma and diabetes. In: Verriest G (ed) Documenta 
Ophthalmologica Proceedings Series. Boston: Junk Pub-
lishers, 1982; 33, pp 413-418. 3. Berton M, Krupin T. Age 
C Variance between 100-hue colour scores and quantita-
tive perimetry in primary open angle glaucoma. Arch Oph-
thalmol 1987; 105:642-645. 4. Adams AJ, Rodic R, Husted 
R, Stamper R. Spectral sensitivity and colour discrimina-
tion changes in glaucoma and glaucoma suspect patients. 
IOVS 1982; 23:516- 524. 5. Nuzzi R, Bellan A and Care-
nini BB: Glaucoma, lighting and colour vision. An investi-
gation into their interrelationship. Ophthalmologica 1997; 
211:25-31. 6. Nassar MK. Modified set of threshold colour 
testing plates (Nassar Colour Testing Plates). Bull Ophthal-
mol Oc Egypt 1997; 90:647 -652. 7. Trick GL. Pattern re-
versal retinal potenrtial in ocular hypertension at high and 
low risk developing glaucoma. Doc Ophthalmol 1987; 82-
86. 8. Drance SM, Lakowski R, Schuler M, et al. Acquired 
color vision changes in glaucoma: Use of 100-hue test and 
Pickford anomaloscope as predictors of glaucomatous field 
change. Arch Ophthalmol 1981; 99:829-831. 9. Lakowski R 
Drance SM. Acquired Dyschromatopsia: The earliest func-
tional loss on glaucoma. Doc Ophthalmol Proc Ser 1979; 
19:159-168. 10. Drance SM, Lakowski R. Color vision in 
glaucoma. In: Krieglstein GK, Leydhecker W (eds) Glau-
coma update II. Berlin: Springer-Verlag 1983; pp 117-122. 
11. Derington AM, Krauskof J, Lennie P. Chromatic mech-
anisms in lateral geniculate nucleus of macaque. J Physi-
ol 1984; 357: 241-265. 

P147 RESURRECTION OF AMSLER CHART, IS IT STILL 
VALID?
M. Nassar
Menofyia University, CAIRO, Egypt

Purpose: To reintroduce (primary introduced since 947) the 
ability of Amsler chart to diagnose and properly locate any 
lesion within the precious central 10° of the retina. 
Design: Prospective comparative case series. 
Participants and controls: A total number of 143 eyes 
(104 patients) with different types of retinal, choroidal or 
optic nerve affection 
Methods: the patients were subjected to full Amsler grid 
testing and compared to other diagnostic investigative in-
struments to each patient. 
Main outcome measures: Amsler chart may predict lesions 
ahead 2-6 months before other diagnostic tools. 
Results: Amsler grid testing corresponded with the diagno-
sis achieved by other types of investigations in 123 (86%) 
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eyes and predicted the lesion ahead by 2-6 months in 20 
(14%) eyes by other diagnostic investigative instruments. 
Conclusion: Amsler chart is a simple, inexpensive, accurate 
tool and of mass screening ability that easily and precise-
ly detects different lesions. The predictability of threshold 
Amsler grid testing in diagnosis of different types of dis-
eases can properly guide other sophisticated diagnostic 
investigations to proper diagnosis. 
References:
1. Amsler M. L’examen qualitatif de la fonction maculaire. 
Ophthalmologica 1947; 114-261. 2. Amsler M. Quantita-
tive and qualitative vision. Trans Ophthamol Soc UK; 1949; 
69: 397-410. 3. Amsler M. Earliest sympotoms of diseas-
es of the macula. Brit J Ophthal 37, 521. 4. Wall M, Su-
dan AA. Threshold Amsler Grid testing , cross-polarizing 
lenses enhance field. Arch Ophthamol 1986; 104:520-23. 
5. Nassar KM. Threshold Amsler Grid to detect reserving 
power of the macula and optic nerve. 

6.7. Clinical examination methods: Electro-
ophthalmodiagnosis
P148 SIMULTANEOUS BINOCULAR STIMULATION IM-
PROVES GLAUCOMA DETECTION WITH MULTIFOCAL 
VISUAL EVOKED POTENTIALS 
H. Arvind, A.I. Klistorner, S.L. Graham, A. Klistorner, J.R. 
Grigg, I. Goldberg, F. Billson
University of Sydney, SYDNEY, Australia

Objective: To determine if simultaneous binocular stimu-
lation for multifocal visual evoked potentials (MFVEP) (a) 
detects glaucomatous field loss and (b) improves inter-eye 
asymmetry analysis.
Design: Cross-sectional study.
Participants: Twenty-eight glaucomatous persons; 30 nor-
mals. Excluded: Cataract, non-repeatable fields.
Methods: All participants underwent MFVEP on monocular 
and binocular stimulation. Binocular: Simultaneous binocu-
lar stimulation was presented using virtual reality goggles 
(figure 1) display to each eye was a 56-segment cortical-
ly scaled dartboard. Pattern-onset stimulation was used. 
Three runs, lasting 139 seconds each, were recorded. Mon-
ocular: Monocular MFVEPs were recorded sequentially for 
each eye using accumap™ v2.0. Five runs, lasting 56 sec-
onds each, were recorded for each eye. 
Outcome measures: a)Detection of scotomata by binocular 
and monocular MFVEP and correspondence with HVF. b) 
Inter-eye asymmetry: relative asymmetry co-efficient (RAC) 
was calculated as (difference in amplitudes)/ (sum of am-
plitudes) for binocular and monocular MFVEP. 
Results: Normals: Comparison of mean RAC on monocu-
lar and binocular MFVEP revealed significantly lower RAC 
on binocular (0.003±0.03) compared to monocular testing 
(0.02±0.04) (p=0.002). Glaucoma: In all 28 patients, bin-
ocular MFVEP identified defects, all of which correspond-
ed topographically to HVF defects. Of 56 hemifields (of 
28 eyes) examined, 33 (28 eyes) had HVF scotomata, all 
of which were detected by binocular MFVEP, including 2 
misses on monocular MFVEP. Among 23 hemifields (of 23 
eyes) with no HVF defects, 2 were abnormal on monocular 
and binocular MFVEP. Additionally 5 hemifields (5 patients, 
17.9% of patients ) that were normal on HVF and monoc-
ular MFVEP were abnormal on binocular MFVEP. In all 5 

patients, corresponding rim changes were appreciated on 
disc photographs . Four of the 5 patients were identified 
by asymmetry analysis. Mean RAC of glaucomatous eyes 
was significantly higher on binocular (0.283±0.18) compared 
to monocular (0.199±0.12) tests (p=0.0006). When hemi-
fields with and without HVF defects were examined sep-
arately, difference in mean hemifield RAC between tests 
was significant for affected (binocular RAC 0.443±0.20, 
monocular RAC 0.328±0.16; p<0.0001) but not unaffect-
ed hemifields. (binocular rac 0.09 ± 0.08, monocular RAC 
0.075 ± 0.06; p=0.5).
Conclusion: Binocular MFVEP not only detects HVF loss-
es, but also identifies early defects in areas unaffected on 
HVF and monocular MFVEP. Asymmetry is tighter among 
normals but wider in glaucoma on simultaneous binocu-
lar stimulation, a potential new tool in early glaucoma de-
tection. 
References:
1. Arvind H, Klistorner AI, Graham SL, Grigg JR. Multifo-
cal visual evoked responses to dichoptic stimulation using 
virtual reality goggles. Doc Ophthalmol 2006; 112:189-99. 
2. James AC. The pattern pulse multifocal visual evoked 
potential. IOVS 2003; 44:879-890. 3. Goldberg I, Graham 
SL, Klistorner AI. Multifocal objective perimetry in the de-
tection of glaucomatous field loss. AJO 2002;133:29-39. 
4. Graham SL, Klistorner A, Goldberg I. Clinical applica-
tion of objective perimetry using multifocal VEP in glauco-
ma practice. Arch Ophthalmol 2005;123:729-39. 5. Graham 
SL, Klistorner AI, Grigg JR, Billson FA. Objective VEP pe-
rimetry in glaucoma: asymmetry analysis to identify early 
deficits. J Glaucoma 2000; 9:10-19.
 
P149 RATES OF VISUAL FIELD AND PERG CHANGES 
OVER 4 YEARS IN EARLY GLAUCOMA
L.M.V. Ventura
U Miami Miller School of Medicine, MIAMI, United States 
of America

Purpose: To compare changes of visual sensitivity and 
retinal ganglion cell (RGC) activity over time in patients 
with early glaucoma. 
Methods: Ninety-six patients (mean age 60.3 ± 11.6 years, 
128 eyes) with normal corrected visual acuity (≥20/20) and 
free from retinal diseases, but with either suspicion of glau-
coma (GS) or early manifest glaucoma (EMG) were repeat-
edly (n > 6 times) tested over 4.1 ± 0.6 years with both 
standard automated perimetry (SAP) and PERG (Porciatti 
and Ventura, Ophthalmology 2004). GS patients had optic 
disc abnormalities and one or more risk factors for glauco-
ma. EMG patients had either repeatable mild to moderate 
SAP defects or signs of progressive disc changes. Mean 
intraocular pressure was 15.9 ± 4.3 mmHg, and mean verti-
cal cup-to-disc (c/d) ratio was 0.54 ± 0.18. PERG amplitude 
and phase were expressed as db deviations from age-pre-
dicted values. Mean PERG and SAP deviations for the 4-
year observation period, as well as rates of change (linear 
regressions in db/year) were calculated and compared. 
Results: Mean deviations were: SAP MD1.28 ± 1.77 db; 
PERG amplitude1.26 ± 1.55 db; PERG phase 0.19 ± 0.33 
db. SAP and PERG amplitude mds were weakly correlat-
ed (r=0.35). PERG amplitude and phase MDs were not 
correlated. The number of significant (p<0.05) abnormal-
ities depended on the different tolerance intervals (TI) of 
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the normal population for different measures. Assuming 
a3 db lower 95% TI for SAP md, and2db and0.38 db for 
PERG amplitude and phase, respectively (Porciatti and 
Ventura, Ophthalmology 2004), the percent of eyes with 
abnormal deviations were: SAP MD: 12%, PERG ampli-
tude MD: 31%; PERG phase: 24%. Mean rates of change 
were: SAP:0.09 ± 0.54 db/year (not significantly different 
from zero), PERG amplitude: 0.28 ± 0.38 db/year (differ-
ent from zero, p<0.001); PERG phase:0.03 ± 0.07 db/year 
(different from zero, p<0.001). The percent of eyes with 
significant (p<0.001) regressions were: SAP 1%; PERG 
amplitude: 6%; PERG phase: 5%. 
Conclusions: While SAP and PERG amplitude display sim-
ilar average MDS, there is a greater percentage of eyes 
with abnormal deviations for PERG amplitude and phase 
than SAP. Compared to SAP, the rate of change for PERG 
amplitude and phase is more skewed towards negative val-
ues, which reaches statistical significance in a substantial 
percent of eyes. The PERG offers promise to signal RGC 
dysfunction and its progression in early glaucoma. It re-
mains to be established if progressive PERG changes pre-
dict future SAP changes in early glaucoma. 

P150 MULTIFOKAL VEP IN ELDERLY GLAUCOMA 
 PATIENTS WITH NASAL VISUAL DEFECTS
J. Waga, L. Gränse, M. Löwestam-Adrian, A. Bergström, 
S. Andreasson
University Hospital, LUND, Sweden

Purpose: To evaluate if MF-VEP is useful as a comple-
ment test to Humphrey visual field test. 
Design and Participants: Eighteen glaucoma patients, aged 
78 MD (54-88 range) years, with known nasal visual field 
defects were included. Twenty-five age matched healthy 
controls underwent equal examination as did a group of 
twenty (aged 40 years MD). Younger healthy subjects. The 
patients underwent two MF-VEP examinations where the 
uncrossed visual pathways to the visual cortex were an-
alyzed. The response from these pathways are known to 
give the highest amplitudes in healthy subjects. 
Methods: All participants had the electrodes placed later-
ally. MF-VEP were recorded using veris 4.3 system. The 
visual stimuli were displayed on a screen in an IR camera 
which was simultaneously used as a fixation control. The 
amplitudes in certain squares of the nasal field were com-
pared between the included patients and the age matched 
controls. A further comparison was made between the aged 
matched controls and the younger group. 
Main outcome and Results: Patients with severe defects 
in the nasal field on the Humphrey visual field (MD12-20) 
showed lower amplitudes in the corresponding area of the 
MFVEP, p= 0.001-0.009 compared to the healthy aged 
matched group. There was also a difference between young-
er and older healthy subjects p= 0.018. On average. 
Conclusion: MFVEP can be used to monitor visual field 
defects and might be useful in certain groups of patients. 
References:
1. Hood, Zhang. Multifocal ERG and VEP responses and 
visual fields: comparing disease-related changes. Doc Oph-
thalmol 2000;100:115-137. 2. Hood, et al. Multifocal VEP 
and ganglion cell damage applicatons and limitations for 
the study of glaucoma. Prog Retinal Eye Res 2003;22:201-
251. 3. Zhang, et al. A signal-to-noise analysis of multifo-

cal VEP responses: an objective definition for poor records. 
Doc Ophthalmol 2002;104:287-302. 4. Bengtsson B, et al. 
Multifocal visual evoked potentials - a method study of re-
sponses from small sectors of visual field. Clin Neurophysi-
ol 2005;116:1975-1983. 5. Gränse, et al. Interpretation of 
the cortical responses from the visual pathway examined 
with multifocal visual evoked potential (MF-VEP). Disser-
tation 2006. Evaluation of the visual pathway with ERG, 
MERG, and MF-VEP in inherited eye disorders. 

6.8. Clinical examination methods: Photo-
graphy
P151 QUANTIFICATION OF OPTIC DISC MO RPHOLOGY 
ON STEREOSCOPIC PHOTOGRAPHS
H. Saito1, T. Tsutsumi2, A. Iwase1, A. Tomidokoro2, M. 
Araie2

1Tajimi Municipal Hospital, TAJIMI, GIFU, Japan, 2Depart-
ment of Ophthalmology, Universi, TOKYO, Japan

Objective: Optic disc screening by photographs has been 
routinely included in population-based glaucoma surveys 
for glaucoma. Although novel digital imaging technologies 
are now capable of fairly accurate optic disc assessment, 
stereoscopic evaluation by experienced examiners still re-
mains to be the optimum method and population-based 
screening requires stereoscopic photography without pupil 
dilation. We recently developed a new method to quantita-
tively assess optic disc morphology on stereoscopic pho-
tographs taken by a nonmydriatic fundus camera. Using 
the system, the disc and cup contours can be traced on 
the photographs to determine the vertical and horizontal 
cup disc ratio and rim/disc diameter ratio at an arbitrary 
axis which are indispensable for glaucoma screening in a 
population-based study, and disc area and cup/disc area 
ratio. The aim of this study is to evaluate intra-examiner 
and inter-examiner reproducibility of those parameters in 
normal and glaucomatous eyes. 
Design: A cross-sectional study. 
Participants: Seventeen normal eyes of 10 normal sub-
jects and 69 glaucomatous eyes of 52 open-angle glauco-
ma patients were included in the study. 
Methods: Stereoscopic photographs of the optic disc were 
taken by a nonmydriatic fundus camera (topcon, trc-nw7sf). 
Using the originally developed stereoscopic viewer, one ex-
aminer traced the disc and cup contour upon the stereo-
graphic image three times for each eye. Next, the same 
photographs were traced by two other examiners. 
Main outcome measures: Interclass correlation coeffi-
cients (ICC) and coefficient of variance (CV) were calcu-
lated for the repeated traces by the same examiner, and 
for the traces by three different examiners. 
Results: Within the same examiner, ICCS for disc area, 
cup/disc area ratio, and horizontal and vertical cup disc ra-
tios were between 0.93-0.99 (p<0.001) and CV was between 
1.5 and 3.1%. ICCS for rim/disc diameter ratios were be-
tween 0.92 and 0.96 (p<0.001) and CV was between 3.4 
and 7.2%. Among the three examiners, ICC ranged be-
tween 0.63 and 0.78 for the same parameters (p<0.001) 
and CV was between 4.5 and 12.9%. 
Conclusion: Using the newly developed method, the optic 
disc configuration can be quantitatively and easily evaluated 
on stereoscopic photographs with good intra-examiner and 
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inter-examiner reproducibility. The current method should 
be useful in a population-based glaucoma screening. 
References:
1. Iwase, et al. The prevalence of primary open-angle 
glaucoma in Japanese: the Tajimi study. Ophthalmology 
2004;111:1641-8. 2. Reus NJ, et al. Relationships between 
standard automated perimetry, HRT confocal scanning laser 
ophthalmoscopy, and GDX VCC scanning laser polarime-
try. IOVS 2005;46:4182-8. 3. Ajtony C, et al. Relationship 
between visual field sensitivity and retinal nerve fiber layer 
thickness as measured by optical coherence tomography. 
IOVS 2007;48:258-63. 4.Deleon-Ortega JE, et al. Discrim-
ination between glaucomatous and nonglaucomatous eyes 
using quantitative imaging devices and subjective optic nerve 
head assessment. IOVS 2006;47:3374-80. 5. Foster P, et 
al. The definition and classification of glaucoma in preva-
lence surveys. Br J Ophthalmol 2002; 238-42. 

6.8.1. Clinical examination methods: Pho-
to graphy: Anterior segment
P152 GONIO-IMAGING USING THE CGAL CONTACT 
LENS
T. Shaarawy1, S. Thomson2

1Geneva University Hospital, GENEVA, Switzerland, 2Haag-
Streit, BERN, Switzerland

Objective: Gonio-imaging is one of the most challenging 
missions in ophthalmic photography. The Goldmann 3-mirror 
lens was designed for general use in ophthalmic examina-
tion and many skilled photographers have produced good 
quality images of the anterior eye and iridiocorneal angle. 
The CGAL (Roussel and Fankhouser) was conceived pri-
marily to enhance laser treatment in the anterior chamber 
but many of the design features also improve its imaging 
ability over that of the 3-mirror. The poster will highlight the 
differences between the CGAL and the Goldmann 3-mirror 
lens. The advantages of the cgal will be explained and sam-
ples of the image quality achievable will be included. 

6.9. Clinical examination methods: Com-
puterized image analysis
P153 COMPARISON OF ANTERIOR CHAMBER DEPTH 
MEASUREMENTS USING THE IOLMASTER, SCANNING 
PERIPHERAL ANTERIOR CHAMBER DEPTH ANALYS-
ER AND ANTERIOR SEGMENT OPTICAL COHERENCE 
TOMOGRAPHY
L. Teo1, R. Lavanya1, H.T. Aung2, M. Baskaran2, H.T. Gao3, 
T. Alfred3, S. Seah1, T. Aung1

1Singapore National Eye Centre, SINGAPORE, Singapore, 
2SIngapore Eye Research Institute, SINGAPORE, Singa-
pore, 3Clinical Trials and Epidemiological Rese, SINGA-
PORE, Singapore

Objective: To compare anterior chamber depth (ACD) mea-
surement by three non-contact devices, the iolmaster, scan-
ning peripheral anterior chamber depth analyser (SPAC) 
and visante anterior segment optical coherence tomogra-
phy (AS-OCT).
Design: Prospective, cross-sectional study. 
Participants: Four hundred ninety-five phakic subjects 

above the age of 50, attending a community clinic in Sin-
gapore. 
Methods: ACD of right eye in subjects was measured using 
iolmaster, SPAC and AS-OCT by the same investigator. 
Main outcome measures: The ACD was measured from 
the corneal epithelium to the anterior lens surface, and 
acd measurements were compared using Bland-Altman 
analysis. 
Results: A total of 232 men and 265 women were exam-
ined, with a mean age of 63.4 ± 7.9 (SD) years. The mean 
ACD was 3.08 ± 0.36 mm with iolmaster, 3.10 ± 0.44 with 
SPAC and 3.14 ± 0.34 with AS-OCT. A significant differ-
ence was noted between the acd measurements recorded 
by the three devices (p <0.0001) with AS-OCT measure-
ments being deeper than iolmaster and SPAC. The mean 
difference between AS-OCT and iolmaster measurements 
was 0.062 ± 0.007 mm (p<0.0001, 95% limits of agree-
ment (LOA): 0.37 mm to 0.25 mm); between AS-OCT and 
SPAC was 0.035 ± 0.011 (p=0.0001, 95% LOA:0.44mm to 
0.51mm) and between SPAC and iolmaster was 0.027 ± 
0.012 (p=0.027, 95% LOA: 0.57 mm to 0.50 mm). 
Conclusions: AS-OCT measurements of ACD are deep-
er than those with SPAC and iolmaster. However, as the 
differences found were small, they are unlikely to be clin-
ically important. 
References: 
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chamber depth measurement as a screening tool for pri-
mary angle-closure glaucoma in an East Asian population. 
Arch Ophthalmol 2000;118:257-263. 2. Drexler W, Findl O, 
Menapace R. Partial coherence interferometry: a novel ap-
proach to biometry in cataract surgery. Am J Ophthalmol 
1998; 126: 524-534. 3. Santodomingo-Rubido J, Mallen EA, 
Gilmartin B, Wolffsohn JS. A new non-contact optical de-
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biometry of pseudophakic eyes using partial coherence in-
terferometry. J Cataract Refract Surg 1998; 24: 1087-1093. 
5. Radhakrishnan S, Rollins AM, Roth JE, et al. Real time 
optical coherence tomography of the anterior segment at 
1310 nm. Arch Ophthalmol 2001; 119,1179-85. 6. Baikoff 
G, Lutun E, Ferraz C, Wei J. Static and dynamic analysis 
of the anterior segment with optical coherence tomography. 
J Cataract Refract Surg 2004;30:1843-1850. 7. Nolan W, 
See J, Chew PTK, et al. Detection of primary angle-closure 
using anterior segment optical coherence tomography in 
asian eyes. Ophthalmology 2007; 114: 33-9. 8. Kashiwagi 
K, Kashiwagi F, Toda Y et al. A newly developed peripheral 
anterior chamber depth analysis system: principle, accura-
cy, and reproducibility. Br J Ophthalmol 2004; 88:1030-5. 9. 
Kashiwagi K, Kashiwagi F, Hiejima Y et al. Finding cases 
of angle-closure glaucoma in clinic setting using a newly 
developed instrument. Eye 2005 advance online publica-
tion, 8 april 2005; doi: 10.1038/sj.eye.6701869. 
 
P154 COMPARISON OF THE DIAGNOSTIC CAPABILITY 
OF STRATUS OCT 3, GDX VCC AND HRT II FOR EAR-
LY GLAUCOMA IN INDIAN EYES
R. Parikh, R. Parikh, G. Chandra Sekhar, R. Thomas
L. V. Prasad Eye Institute, HYDERABAD, India

Purpose: The aim of the present study was to compare 
diagnostic capability of the optical coherence tomography 
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(Stratus OCT 3), scanning laser polarimetry (GDX VCC) 
and confocal scanning laser tomography (HRT2) for early 
glaucoma in Asian Indian eyes. 
Design: Cross-sectional observational study. 
Participants and/or controls: Two groups of patients (ear-
ly glaucoma and normal) who satisfied the inclusion and 
exclusion criteria were included. Early glaucoma was di-
agnosed in presence of open angles, characteristic glau-
comatous optic disc changes correlating with the visual 
field on automated perimetry (visual field defect fulfilling 
at least two of three anderson and Patella’s criteria with 
mean deviation less negative than or equal to 6 db). Nor-
mals had visual acuity ≥ 20/30, intraocular pressure (IOP) 
< 22 mmHg with normal optic disc and fields and no oc-
ular abnormality. 
Main outcome measures: Sensitivity, specificity, positive 
(PPV) and negative predictive values (NPV), area under 
ROC (AUROC) and likelihood ratios (LR) were calculat-
ed for various Stratus OCT 3, HRT 2 and GDX VCC pa-
rameters. 
Results: Seventy eyes (70 patients) with early glauco-
ma and 94 eyes (94 normal subjects) who fulfilled inclu-
sion and exclusion criteria were enrolled in the study. The 
mean age was 55.2 ± 9.2 years, the male-female ratio was 
43:27 in early glaucoma group. The mean age was 52.4 
± 10.9 years, the male-female ratio was 56: 38 in normal. 
Best combination of sensitivity and specificity were obtained 
with 6-clock hour RNLFt (61 % and 99% respectively) for 
OCT3, NFI score more than 50 (nerve fiber index) (53 % 
and 99% respectively) for GDX VCC and (50 % and 96% 
respectively) with Moorefield regression analysis (both bor-
derline and outside normal limit) for HRT. At 5 % disease 
prevalence, positive and negative predictive values were 
highest with oct 3 (75 % and 98% respectively). MRA (out-
side normal limit) has positive lr of 14 and 6-clock hour 
RNLFt had 59 and for GDX VCC, NFI > 50 had positive 
lr of 55 for early glaucoma. 
Conclusion: Our results show that the oct has best com-
bination of sensitivity and specificity for the diagnosis of 
early glaucoma. The positive predictive values with OCT 
3 were high enough to warrant consideration of use of the 
imaging test for screening of early glaucoma. Calculation 
of likelihood ratio will help us in providing additional infor-
mation for diagnosis of early glaucoma. 
References: 
1. Quigley HA, Dunkelberger GR, Green WR. Retinal gan-
glion cell atrophy correlated with automated perimetry in 
human eyes with glaucoma. Am J Ophthalmol 1989: 107: 
453-64 
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6.9.1.1. Clinical examination methods: 
Com   puterized image analysis: Laser 
scan ning: Confocal scanning laser oph-
thalmoscopy
P155 COMPARISON OF THE OPTIC NERVE HEAD ISNT 
RULE OBTAINED BY CLINICAL EXAMINATION WITH 
THE HEIDELBERG RETINA TOMOGRAPH 3 MODIFIED 
ISNT RULE IN GLAUCOMA SUBJECTS
I. Tavares, L.A.S. Melo, L.R. Fasolo, R.A.B. Fernandes, A.S. 
Barbosa, J.M.S. Lagrasta, P.A.A. Mello, J.A. Prata
Fed Univ Sao Paulo, SAO PAULO, Brazil

Purpose: In a healthy optic nerve head the neuroretinal 
rim width is usually the widest inferiorly, followed by supe-
riorly, nasally and temporally (ISNT rule). In glaucomatous 
eyes this rule is frequently broken. The aim of this study 
was to determine the sensitivity of the modified isnt rule 
obtained by the Heidelberg Retina Tomograph (HRT 3) in 
glaucoma patients with violation of the ISNT rule. 
Design: Cross-sectional study. 
Participants: A total of 108 eyes of 58 glaucoma patients 
were included. The patients had intraocular pressure higher 
than 21 mmHg on Goldmann applanation tonometry, open 
angles on gonioscopy, achromatic visual field defects con-
sistent with glaucoma, and violation of the ISNT rule on 
fundus examination with 78-diopter lens. 
Methods: All patients were scanned with the HRT without 
pupil dilation. The HRT modified ISNT rule states whether 
the following applies: rim area inferior > superior > temporal, 
and was used for comparison. The rim area is measured 
on the inferior (247.5° 337.5°), superior (22.5° 112.5°) and 
temporal (337.5° 22.5°) segments. HRT images with topo-
graphic standard deviation > 50 μm were excluded. 
Main outcome measures: The sensitivity of the modified 
isnt rule obtained by HRT 3 in glaucoma patients with vi-
olation of the ISNT rule. 
Results: From the 108 glaucomatous eyes with violation 
of the ISNT rule, only 48 eyes (sensitivity: 45%; 95% con-
fidence interval: 35%-54%) were correctly identified by the 
HRT 3 software as not fulfilling the ISNT rule. 
Conclusions: The HRT 3 modified ISNT rule has low sensi-
tivity and, therefore, may not be useful in clinical practice. 
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Optic disk size and glaucoma. Surv Ophthalmol 2007; 52: 
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optical coherence tomography, and scanning laser polar-
imetry. IOVS 2006; 47: 2889-2895. 

P156 ARE NORMAL OPTIC NERVES SYMMETRIC?
M. Fingeret1, A. Khouri2, R.D. Fechtner2

1VA Hospital, ST. ALBANS, United States of America, 2Uni-
versity Medical Dental Medical School, NEWARK, NJ, Unit-
ed States of America

Purpose: Optic nerve asymmetry has long been considered 
an indicator of glaucomatous optic neuropathy. Normative 
scanning laser topographic parameters have been created 
for individual eyes, but paired comparisons to determine 
normal symmetry are not available. This study establishes 
parameters of symmetry for normal pairs of eyes. 
Design: A normative database consisting of 281 pairs of 
eyes was accessed. All subjects were caucasian and had no 
ocular pathology that might affect the optic nerve. We cal-
culated the mean differences between eyes (left-right eye), 
standard deviations, and coefficients of variations (COV) 
for global and sectoral parameters including: disc area, cup 
area and volume, rim area and volume, cup shape mea-
sure, and mean retinal nerve fiber layer (RNLF). 
Results: Pairs of eyes were, on average, symmetric with 
low cov. Rim volume and mean RNLF thickness were the 
two parameters with the highest cov. For each of these the 
sector contributing the greatest variability was the temporal/
inferior. Global results are summarized in the table. 
Conclusions: We have established normative parameters 
for optic nerve symmetry in healthy eyes. These parame-
ter can be used to develop additional tools for the identifi-
cation of glaucoma based on loss of symmetry. 
 
P157 HERITABILITY OF OPTIC DISC PARAMETERS 
MEASURED BY HEIDELBERG RETINAL TOMOGRAPHY 
IN CHINESE SCHOOL-AGED CHILDREN: GUANGZHOU 
TWIN EYE STUDY
W. Huang, B. Liu, J. Zhang, Q. Yin, M. He
Zhongshan Ophthalmic Center, GUANGZHOU, China

Purpose: To assess the heritability of optic disc parame-
ters in Chinese children using Heidelberg Retinal Tomog-
raphy (HRT). 
Design: Classic twin study.
Participants: Three hundred fifty-seven monozygotic and 
203 dizygotic twin pairs aged 7 to 15 years identified from 
Guangzhou twin registry and being eligible for HRT anal-
ysis. 
Methods: Guangzhou twin registry was established in 2005. 
Twins living in two districts closest to the examination sta-
tion were recruited from this registry. Optic disc parameters 
were measured using a HRT device by the same examiner 
and grader. Zygosity was confirmed by genotyping with 16 
polymorphic markers in all same-sex twin pairs. The out-
comes of the right eye were in analysis. All twin pairs with 
retinopathy of prematurity, other congenital eye diseases 
or missing data on HRT were excluded. Heritability was 
assessed by structural variance component genetic mod-
eling using MX software. 
Main outcome measures: Disc area (DA), cup area (CA), 
cup disc area ratio (CDAR), horizontal and vertical cup disc 
ratio (HCDR, VCDR) 
Results: The mean age of the subjects was 10.8±2.6 years 

(range 7-15 years). Mean DA, CA, CDAR, HCDR, VCDR 
were 1.98 sq mm (0.46), 0.52 sq mm (0.33), 0.24 (0.12), 
0.52 (0.16) and 0.36 (0.17) respectively. All parameters 
were not associated with age and gender (p>0.05). The 
variance component model identified 77.9% additive ge-
netic (95%CI: 73.6~81.4%) and 22.1% unique environment 
(95%CI: 18.6~26.4%) for DA, 82.6% (95%CI:79.2~85.4%) 
and 17.4% (95%CI: 14.6~20.7%) for CA, 77.8% (95%CI: 
73.6~81.3%) and 22.2% (95%CI: 18.7~26.3%) for 
CDAR, 64.6% (95%CI: 58.3~70.1%) and 35.3% (95%CI: 
29.9~41.7%) for HCDR, 72.1% (95%CI: 66.9~76.4%) and 
27.9% (95%CI: 23.6~33.1%) for VCDR respectively be-
ing best fit. 
Conclusions: Optic disc parameters were not associated 
with age and gender in Chinese children. The disc param-
eters are highly determined by genetic variation. 
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P158 OPTIC DISC PARAMETERS IN NORMAL TENSION 
GLAUCOMA
Dj.K. Kontic1, P. Hentova Sencanic1, V. Markovic1, I. Mar-
janovic1, M. Kontic2

1University Eye Clinic, BELGRADE, Serbia, 2Military Med-
ical Academy, BELGRADE, Serbia

Purpose: To compare the optic disc parameters in nor-
mal-tension glaucoma, POAG and healthy persons and to 
evaluate the influence of optic disc size on the variables 
of optic disc generated by the Heidelberg Retina Tomo-
graph ii. 
Participants: The study included 48 patients with normal 
tension glaucoma, 517 normal eyes in healthy persons and 
270 eyes with primary open angle glaucoma (POAG). Nor-
mal tension glaucoma (n=48) was defined as an IOP never 
documented above 21 mmHg, normal drainage angle and 
anterior chamber appearance, typical glaucomatous optic 
nerve head damage and visual field damage. Primary open 
angle glaucoma (n= 270) was defined as an intraocular 
pressure consistently above 21 mmHg without antiglauco-
ma treatment, normal drainage angle and anterior chamber 
appearance with no apparent ocular abnormality that may 
account for the elevated IOPs, typical glaucomatous visu-
al field defects and/or optic nerve head damage. 
Methods: All normal subjects (n=517) had full ophthalmo-
logic examinations. All had a visual acuity of 0.6 or bet-
ter, normal optic disc appearance and normal visual field 
tests. All subjects had a refractive error of within 5 dioptres 
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from emmetropia. The optic disc parameters (stereomet-
ric and volumetric) were measured using a computerized 
imaging system HRT II.
Results: In normal eyes, the optic disc size shows a high 
interindividual variability. Age was not a determinant of 
optic disc area and there are no differences in disc area 
between men and women. The optic disc size were sig-
nificantly larger in patients with normal-tension glaucoma 
than in healthy persons (p< 0.001) 
Conclusion: There is controversy over the definition, ap-
pearance, and characteristics of the optic nerve head in 
normal-tension glaucoma. Our results indicate that eyes 
with normal pressure glaucoma have larger optic discs than 
eyes with primary open angle glaucoma or normal eyes. 
For this reason, it is necessary to make actual measure-
ments of the size of optic disc features, rather than rela-
tive measurements that vary with optic disc size (such as 
the cup/disc ratio), in order to distinguish pathological from 
physiological optic disc. 

P159 OPTIC NERVE HEAD INDICES AND RETINAL 
NERVE FIBRE LAYER THICKNESS AMONG PRIMARY 
ANGLE CLOSURE GLAUCOMA AND PRIMARY OPEN 
ANGLE GLAUCOMA
A. Neog, M. Singh, R. George, L. Vijaya
Sankara Nethralaya, CHENNAI, India

Objective: To compare the optic nerve head (ONH) indices 
on Heidelberg Retinal Tomography (HRT) and the retinal 
nerve fibre layer (RNLF) thickness using optical coherence 
tomography (OCT) between established and pre-perimet-
ric primary angle closure glaucoma (PACG) and primary 
open angle glaucoma (POAG). 
Design: The study was a retrospective cross-sectional ob-
servational study. 
Participants: In the study 72 eyes of 36 POAG patients 
and 56 eyes of 28 PACG patients were enrolled. 
Methods: Patient records were reviewed and Humphrey vi-
sual fields were graded according to the Hodapp Anderson 
Parish classification. The two groups (POAG and PACG) 
were divided into two sub-groups - patients with normal 
standard automated perimetry (SAP) with Humphrey visual 
field analyser (HFA) and abnormal SAP with HFA. 
Main outcome measures: Comparison of the ONH indices 
and RNLF thickness between the two groups was done. 
The ONH indices on HRT and the RNLF thickness on OCT 
were analyzed using t-test and the anova test. 
Results: Our series had 46 male and 18 female patients. 
The mean age in the POAG group was 54.3 years (SD10.28) 
and PACG group was 58.29 years (SD10.11) (p=0.13) In 
the preperimetric glaucoma group, the mean cup depth 
was significantly deeper for PACG (0.3674 mm) as com-
pared to 0.2913 mm for POAG (p=0.036). The inferior av-
erage RNLF thickness in the POAG group and the PACG 
group with SAP defects was 77.89 microns (SD 30.01) and 
95.26 microns (SD 25.84). (p=0.04) 
Conclusions: ONH indices using HRT and RNLF thickness 
using OCT are similar in patients with POAG and PACG. 
In the preperimetric glaucoma group, the mean cup depth 
was significantly deeper for PACG as compared to POAG. 
The inferior average RFNL thickness shows a statistical-
ly significant difference between the two groups for estab-
lished glaucoma. 
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P160 ASSESSMENT OF IOP RELATED DEFORMATION 
OF THE LAMINA CRIBROSA USING CONFOCAL SCAN-
NING LASER OPHTHALMOSCOPY
S.S. Pandav1, S. Kaushik1, P. Ichchpujani1, A. Balasubra-
manian1, W.H. Morgan2, A. Gupta1

1Postgraduate Institute of Medical Educat, CHANDIGARH, 
India, 2Lions Eye Institute, PERTH, Australia

Purpose: To assess by confocal laser ophthalmoscopy 
(CSLO) the alterations in the position of anterior laminar 
surface and to study its relationship with the intraocular 
pressure (IOP) following trabeculectomy in adult patients 
with glaucoma. 
Design: Prospective, interventional study. 
Participants: Twenty-five eyes of 25 adult patients (age>18 
years) scheduled for trabeculectomy were recruited. 
Methods: Optic disc imaging was performed with a con-
focal scanning laser ophthalmoscope (CSLO) using Hei-
delberg Retina Tomograph (HRT-1), pre-operatively and 
at one week, one month and 3 months following trabec-
ulectomy. 
Main outcome measures: The volume-below-surface mi-
nus volume-above-surface (VBS-VAS), cup volume (CV) 
and mean cup depth (MCD) were correlated to the IOP 
at each visit. Logarithmic regression curves were fitted to 
each parameter and the slope calculated for various IOP 
ranges. The change in anterior-lamina-volume (S), percent-
age change in CV, and MCD was correlated to the per-
centage change in IOP. 
Results: Mean age was 47.2 ± 16.1 years. The IOP, 
cup volume, mean cup depth and vol S at three months 
changed significantly compared to the pre-operative val-
ues (p=< 0.001; <0.001; 0.001 and < 0.001 respectively; 
table 1). VBS-VAS, CV and MCD correlated significantly 
to the IOP (p=0.002, <0.001 and 0.005 respectively). Log-
arithmic regression slopes were significant for all parame-
ters less than 22.0 mmHg, after which the slope flattened 
(fig. 1). The change in anterior lamina volume significant-
ly correlated to the percentage change in IOP at the three 
months follow-up (p=0.025). 
Conclusion: The relationship between IOP and movement 
of the anterior surface of the lamina cribrOSA is non-linear, 
with most of it occurring at lower ranges of IOP. 
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P161 IMPROVEMENT OF GLAUCOMA DIAGNOSIS WITH 
HEIDELBERG RETINA TOMOGRAPHY (HRT) IN JAPA-
NESE MYOPIC EYES 
H. Uchida1, H. Saito2, A. Iwase2, A. Tomidokoro3, M. Araie3, 
T. Yamamoto4, M. Shirakashi5, K. Yaoeda5, Y. Ohno6

1Uchida Eye Clinic, GIFU, Japan, 2Tajimi Municipal Hos-
pital, TAJIMI, Japan, 3University of Tokyo School of Medi-
cine, TOKYO, Japan, 4University of Gifu School of Medicine, 
GIFU, Japan, 5University of Niigata School of Medicine, NI-
IGATA, Japan, 6University of Osaka, OSAKA, Japan

Objective: Myopia, a risk factor for open angle glaucoma 
(OAG), is much more prevalent in Japanese than in Cau-
casians and ellipse-shaped optic discs are frequently seen 
in Japanese with myopia. We tried to improve glaucoma di-
agnostic power of HRT by incorporating a parameter repre-
senting ovality into discriminant function in glaucoma eyes 
associated with myopia. 
Design: Cross-sectional study. 
Participants: Spherical equivalent refraction of all subject 
eyes was q-3d and one eye from a subject was used HRT I 
data obtained in 69 OAG (48.4±10.8 yrs old, MD 6.20±5.43) 
and 66 normal eyes (38.0±11.3 yrs old), and HRT II data 
obtained in 33 OAG (60.3±7.4 yrs old, MD 5.32±5.73) and 
18 normal eyes (49.2±6.8 yrs old) were included. 
Methods: The ratio of disc diameter along the long axis 
of the disc which was determined on the HRT print out to 
that along the short axis perpendicular to the long axis (l/
s ratio) was used as a parameter of ovality of the disc. 
Using eyes with HRT i data, significantly contributing HRT 
parameters to discrimination between glaucoma and nor-
mal eyes were searched by step-wise method and the dis-
criminant function thus obtained was applied to eyes with 
HRT II data. Sensitivity and specificity of the obtained dis-
criminant function (JHC) was compared to those of the 
moorfields regression classification (MRC), and the HRT 
classification (FMS). 
Results: A discriminant function y= 1.505*l/s ratio+0.039*a
ge+1.362*rim area+6.532*height variation contour-8.676*rim 
volume+6.895*cup shape measure-4.063, was obtained. 
Sensitivity and specificity of the JHC, MRC and FMS were 
93% and 83%, 73% and 83% and 75% and 88%, respec-
tively in eyes with HRT II data. Sensitivity of the JHC was 
better than that by MRC or FMS (p<0.01), while speci-
ficity showed no significant difference (p>0.1) among the 
three methods. 
Conclusion: Incorporating of a parameter representing oval-
ity of the disc improved the sensitivity of detecting glauco-
ma by HRT in Japanese myopic eyes. 
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P162 MOORFIELDS PROGRESSION ANALYSIS A NOV-
EL HRT EVENT ANALYSIS
N.G. Strouthidis, D.F. Garway-Heath
Moorfields Eye Hospital, LONDON, United Kingdom

Purpose: To describe an event analysis (EA) for monitoring 
Heidelberg retina tomograph (HRT) progression and to es-
tablish specificity, detection rate and agreement with visual 
field progression by application to longitudinal data. 
Design: Retrospective analysis of a randomized controlled 
trial. 
Participants: One hundred ninety-eight ocular hyperten-
sive and 21 control subjects. 
Methods: Change criteria were derived from rim area (RA) 
repeatability coefficients for different levels of image quali-
ty. EA 1 - 4 were applied to longitudinal series of HRT im-
ages acquired from the ocular hypertensive and the control 
cohort: ea1 (change confirmed in 2 of 3 consecutive tests 
in 1 or more sector), EA2 (2 of 3 in 2 or more sectors), 
EA3 (3 of 3 in 1 or more sector), EA4 (3 of 3 in 2 or more 
sectors). Specificity (1 - false positives) was estimated by 
the proportions of progressing controls and significantly 
improving subjects. Progression rates were compared to 
advanced glaucoma intervention study (AGIS) VF criteria, 
an HRT trend analysis and a vf trend analysis, with spec-
ificity matched at 95 %. 
Main outcome measures: Estimated specificity, progression 
rate and agreement between progression techniques. 
Results: Specificity estimates were 85.7 - 87.2 % (EA 1), 
94.1 - 95.2 % (EA2), 90.5 - 91.0 % (EA3) and 99.1 - 100 
% (EA4). 45%, 28%, 30% and 17% of OHT subjects were 
identified as progressing by each strategy, respectively. 
With specificity at 95%, 12.1 % of OHTs progressed by 
both EA2 and AGIS criteria, median time to progression 
3.2 years and 3.6 years respectively. 16.2% progressed 
by EA2 alone and 9.6% by AGIS alone. RA trend analysis 
identified 12% of OHT subjects as progressing. 
Conclusions: The HRT event analysis represents a simple 
technique, taking into account image quality. In this cohort, 
it had a higher detection rate, at 95 % specificity, than RA 
trend analysis and the VF progression criteria. 
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P163 THE SPATIAL PATTERN OF HRT-DEFINED NEU-
RORETINAL RIM LOSS IN OCULAR HYPERTENSION
N.G. Strouthidis, D.F. Garway-Heath
Moorfields Eye Hospital, LONDON, United Kingdom

Purpose: To assess the spatial pattern of decline in rim 
area (RA) in ocular hypertension as measured with the 
Heidelberg Retina Tomograph (HRT). 
Design: Retrospective analysis of a randomized controlled 
trial. 
Participants: One hundred ninety-eight ocular hyperten-
sive (OHT) subjects. 
Methods: Subjects were examined prospectively with the 
HRT from 1993-2001. One eye per subject was selected for 
analysis, with a median 10 (range 5-16) HRT mean topog-
raphies available for each eye, processed using the 320 μm 
reference plane and a novel reference plane, which fixes 
the reference plane to the height of the standard reference 
plane at baseline relative to the reference ring. Linear re-
gression analysis of RA over time was performed for each 
of the HRT explorer pre-defined sectors; temporal (T), su-
perotemporal (ST), inferotemporal (IT), nasal (N), supero-
nasal (SN) and inferonasal (IN). 
Main outcome measures: The mean slope of ra loss (mm2/
year) in each sector was compared, as was the frequency 
of significant slopes in each sector. 
Results: Using the 320 μm reference plane, it slopes were 
steeper than T, SN and IN slopes (p = 0.03, 0.01 and 
0.03, respectively, paired t-test) and ST slopes were steep-
er than SN slopes (p = 0.005, paired t-test). Using the 
new reference plane, ST slopes were steeper than T, SN 
and IN slopes (p = 0.0001, 0.0031, 0.0002, respectively, 
paired t-test) and IT slopes were steeper than T, N, SN 
and IN slopes (p = 0.0001, 0.042, 0.005, 0.0001, respec-
tively, paired t-test). 
Conclusions: Although there are significant differences in 
the rate of RA loss between some sectors, using the 320 
μm reference plane, the differences are small, when con-
sidered as a percentage of total RA. A similar frequency 
of significant RA loss occurs in each sector with the ex-
ception of the temporal which may have greater localised 
variability. Using the newer reference plane, the expected 
pattern of rim area loss, predominantly in the ST/IT sec-
tors seems to be more apparent. Regardless of reference 
plane, our results indicate that rim loss in the nasal sec-
tor may be under-appreciated. 
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P164 OPTIC NERVE HEAD CHARACTERISTICS IN THE 
ADULT PAKISTAN POPULATION- THE PAKISTAN NA-
TIONAL BLINDNESS AND VISUAL IMPAIRMENT SUR-
VEY
F. Ahmed1, R. Bourne2, E. Garway-Heath1, Z. Jadoon3, B. 
Dineen2, A. Khan3, A. Foster2, E. White1, D. Khan3

1Moorfields Eye Hospital, LONDON, United Kingdom, 
2LSHTM, University College London, LONDON, United King-
dom, 3PICO, Khyber Institute, PESHAWAR, Pakistan

Purpose: To characterize the optic nerve head morphol-
ogy in the adult population of Pakistan. 
Design: Cross-sectional study within a population-based 
nationally-representative survey. 
Participants: Subjects were adults examined in the Pak-
istan national blindness and visual impairment survey1-2. 
One out of every 5 subjects over the age of 40 years con-
secutively attending for examination underwent optic disc 
analysis with the Heidelberg Retina Tomograph (HRT II; 
Heidelberg, Germany). 255 eyes of 130 patients were an-
alyzed. 
Methods: The HRT II is a confocal scanning laser oph-
thalmoscope which has been shown to have high repro-
ducibility and repeatability of measurements3-5. Images 
from both eyes of each subject were acquired and then 
stored electronically. Images were exported onto the HRT-
III software, the disc margin contour line drawn and analy-
sis performed in the accredited reading centre at moorfields 
eye hospital. 
Main outcome measures: Stereometric optic disc param-
eters. 
Results: Mean age was 51.3 ± 0.9 years. Mean (± stan-
dard deviation) disc parameters were as follows: disc area 
1.97 mm2 ± 0.48, rim area 1.39 mm2 ± 0.39, cup/disc area 
ratio 0.27 ± 0.17, rim/disc area ratio 0.73 ± 0.17, rim vol-
ume 0.36 mm3 ± 0.17, cup volume 0.13 mm3 ± 0.13, mean 
cup depth 0.21 m3 ± 0.09, retinal nerve fiber layer thick-
ness 0.23 mm ± 0.09. There were no significant differ-
ences in disc parameters between left and right eyes or 
between the sexes. 
Conclusions: Many studies have indicated that there are 
differences in optic disc parameters between ethnic pop-
ulations 3-5. By characterising the optic discs of this 'nor-
mative' group of subjects in the Pakistan population study 
we hope to improve our understanding of variations in dif-
ferent racial groups which may be of use in improving the 
diagnostic accuracy of instruments. 
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ancillary study to the ocular hypertension treatment study. 
Arch Ophthalmol 2004;122:22-8. 
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P165 HRT 3 GLAUCOMA PROBABILITY SCORE, MOOR-
FIELDS REGRESSION ANALYSIS AND STEREOMET-
RIC PARAMETERS FOR PREDICTION OF VISUAL FIELD 
LOSS IN GLAUCOMA SUSPECTS
L.M. Alencar, F.A. Medeiros, C. Bowd, L.M. Zangwill, P.A. 
Sample, R.N. Weinreb
University of California San Diego, LA JOLLA, United States 
of America

Purpose: Recent studies have shown that measurements 
from optical imaging instruments can be predictive of the 
development of repeatable abnormal visual field results 
in glaucoma suspects. We sought to evaluate the ability 
of the new operator-independent confocal scanning laser 
ophthalmoscopy (HRT 3, Heidelberg Engineering) glauco-
ma probability score (GPS), and compare to the opera-
tor-dependent Moorfields regression analysis (MRA) and 
stereometric parameters, for predicting visual field loss in 
glaucoma suspects. 
Design: Prospective observational cohort study.
Participants and controls: Two hundred and fifty nine eyes 
of 259 glaucoma suspects were recruited from the longi-
tudinal diagnostic innovations in glaucoma study (DIGS). 
Eligible eyes had standard automated perimetry tests, op-
tic disc stereophotograph and HRT imaging at baseline. 
Included suspects had suspicious optic disc appearance 
and/or elevated intraocular pressure (IOP), but normal vi-
sual fields. 
Methods: Conversion was defined as development of re-
peatable abnormal visual fields (pattern standard devia-
tion (PSD) with p < .05 and/or a glaucoma hemifield test 
(GHT) outside normal limits) during follow-up. The associa-
tion between baseline GPS, MRA and stereometric param-
eters with conversion was investigated by Cox regression 
models. 
Main outcome measures: Hazard ratios for HRT param-
eters were obtained from multivariable models adjusted 
for other known risk factors, i.e., age, IOP, central corne-
al thickness and PSD.
Results: Fifty-two (20.1%) eyes developed glaucomatous 
visual field defects during follow-up. In multivariable mod-
els, both GPS and MRA results were predictive of conver-
sion. Adjusted hazard ratios (95% CI) were 5.51 (2.59 to 
11.71) for an outside normal limits global GPS classifica-
tion and 2.81 (1.52 to 5.19) for an outside normal limits 
overall MRA classification. Several stereometric parame-
ters were also significantly associated with development of 
visual field loss in multivariable models. Adjusted hazard 
ratios for mean retinal nerve fiber layer thickness (RNLF) 
and RNLF cross-sectional area were 1.99 (1.23 to 3.10; 
per 0.1 mm thinner) and 1.47 (1.15 to 1.89; per 0.3 mm² 
smaller), respectively. 
Conclusion: HRT 3 baseline results were predictive of vi-
sual field loss in glaucoma suspects. These findings sug-
gest that objective optic disc assessment with the HRT 
could potentially be used as a predictive tool for estimat-
ing the likelihood of a glaucoma suspect patient develop-
ing visual field loss. 
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6.9.1.2. Clinical examination methods: 
Computerized image analysis: Laser 
scanning: Confocal scanning laser 
polarimetry 
P166 THE CORRELATION BETWEEN FUNDUS STERE-
OSCOPY , VISUAL FIELD, AND SCANNING LASER PO-
LARIMETRY IN EARLY GLAUCOMA
C. Chen
Beijing Tongren Hospital, BEIJING, China

Purpose: To evaluate the results of fundus stereoscopy 
and scanning laser polarimetry (SLP) in the detection of 
retinal nerve fiber layer defects (RNLFD) in early glauco-
ma and the correlation between SLP parameters and vi-
sual field retinal sensitivity in early glaucoma. 
Design: Cross-sectional study. 
Participants: Twernty-four eyes of 24 early primary open 
angle glaucoma patients and 12 eyes of 12 early primary 
angle closure glaucoma patients were recruited. 
Methods: Routine ophthalmological exams, visual field 
(Humphrey field analysis 24-2), scanning laser polarime-
try (GDX ECC, full exam) were performed. In the agreement 
of detecting RNLFD, the RNLFD pattern and localization 
should be the same. Visual field was divided into 6 zones 
which related to different RNLF area. 
Main outcome measures: The parameters of SLP (GDX 
ECC), fundus stereoscopy image report, retinal sensitivity 
of visual field zones (Humphrey field analysis 24-2), and 
the correlation between the parameters of GDX ECC and 
visual field retinal sensitivity. 
Results: The agreement of detecting RNLFD in early glau-
coma between fundus stereoscopy and GDX ECC was 
50%. Three ratio parameters of GDX ECC (superior na-
sal, inferior ratio, maximum modulation) were significantly 
associated with their corresponding visual field zones ret-
inal sensitivity (p<0.05), while thickness parameters not 
(p>0.05) by Pearson correlation test. 
Conclusions: No satisfactory agreement of detecting RN-
LFD was revealed between fundus stereoscopy and GDX 
ecc in the early glaucoma. The correlation between thick-
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ness parameters and their corresponding visual field zones 
retinal sensitivity was weak, while that of the ratio parame-
ters was significant. Combining visual field retinal sensitiv-
ity and GDX ecc ratio parameters could be helpful in early 
detection of glaucoma. 
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P167 INTRAOBSERVER REPRODUCIBILITY OF RET-
INAL NERVE FIBER LAYER MEASURMENT USING 
SCANNING LASER POLARIMETERY WITH VARIABLE 
CORNEALCOMPENSATION IN GLAUCOMA SUSPECT 
PATIENTS
H. Amini1, R. Zarei2, A. Khodabande2

1Farabi Eye Hospital, TEHRAN, Iran

Purpose: To evaluate intraobserver reproducibility of 
RNLF measurment using GDX-VCC in glaucoma suspect 
patients. 
Design: Cross-sectional. 
Participants: RNLF measurments were performed in 26 
eyes of 26 glaucoma suspect patients using GDX-VCC .the 
test repeated immediately by the same operator. 
Results: The mean coefficient of variation for mea-
suremets of the variables ranged from 0.76 (symmetry) 
to 0.98 (NFI). 
Conclusion: GDX showed a good test-retest corralation 
and acceptable intraobserver reproducibility. 
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P168 ASSESSMENT RETINAL NERVE FIBRE LAYER 
THICKNESS BY SCANNING LASER POLARIMETRY 
(GDXVCC) IN NORMALS, POAG SUSPECTS AND EAR-
LY POAG PATIENTS
T. Dada, R. Gadia, A. Aggarwal, S. Vengayil, V.  Gupta, 
R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEWDELHI, 
India

Purpose: To evaluate the ability of scanning laser po-
larimetry with variable corneal compensation (GDXVCC) 
to detect differences in retinal nerve fiber layer (RNLF) 
thickness between normal, primary open angle glaucoma 
(POAG) suspects and early POAG eyes. 
Design: Observational case control study.
Participants: This study included 100 eyes of normal sub-
jects (normal disc with normal visual fields), 50 eyes with 
suspected POAG (suspicious disc, normal fields) and 50 
eyes with early POAG (glaucomatous disc and visual field 
defects). 
Methods: All patients underwent 30-2 sita standard visu-
al fields, slit lamp biomicroscopy, gonioscopy, applanation 
diurnal IOP recording and GDXVCC. 
Main outcome measures: The main outcome measures 
included TSNIT average, superior and inferior average and 
NFI. 
Results: Mean age in all three groups were comparable. 
The TSNIT average (μm) in normal subjects, POAG sus-
pects and early POAG were 54.17±4.60, 49.76±6.54 and 
46.92±6.23 respectively (table 1). All the parameters of 
GDXVCC showed significant difference between POAG and 
normal subjects (p<0.001) with NFI having highest AUC of 
0.920 and specificity and sensitivity of 90% and 83% at a 
cut off of >26.5 (table 1 and 2). The multilevel likelihood 
ratios for glaucoma were 0 at NFI values of <15, 0.36 at 
values between 15 and 25, 1.76 at values between 26 and 
35, and 61.50 at values of >35 (table 3). All the parameters 
showed significant difference between POAG suspects and 
normal subjects (p<0.001) with NFI having highest AUC of 
0.793 and specificity and sensitivity of 80% and 60% at a 
cut off of >24.5.all the parameters except inferior average 
showed significant difference between POAG and POAG 
suspects p=0.049, p=0.01 and p<0.001 for TSNIT aver-
age, superior average and NFI respectively with NFI hav-
ing highest auc of 0.730 and specificity and sensitivity of 
80% and 56% at a cut off of >33. 
Conclusions: GDXVCC has good sensitivity and specific-
ity to differentiate between normal and early POAG. NFI 
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was the best discriminating parameter with no likelihood 
of developing glaucoma below a value of 15 and very high 
likelihood if NFI more than 35. The discriminating ability of 
the instrument between normals vs POAG suspects and 
POAG suspects vs early POAG is poor. 
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P169 EFFECT OF CATARACT SURGERY ON RNFL 
THICKNESS PARAMETERS USING SCANNING LASER 
POLARIMETRY (GDXVCC)
T. Dada, G. Behera, A. Aggarwal, R. Gadia, S. Kumar, V. 
Gupta, R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEWDELHI, 
India

Purpose: To study the effect of cataract surgery on RNLF 
thickness assessment by GDXVCC. 
Design: Prospective case study.
Participants: Twenty-five subjects with age related nuclear 
cataract with IOP < 21 mmHg, normal disc and visual fields 
and best corrected visual acuity of 20/60 or better. 
Methods: All subjects underwent RNLF analysis by scanning 
laser polarimetry (GDXVCC) before undergoing phacoemul-
sification cataract extraction with IOL implantation (acrysof 
SA 60 at) and 3 days after cataract surgery. 
Results: Mean age of subjects were 54.3 ± 12.4 years. 
There were 15 males and 10 females. Mean TSNIT av-
erage thickness (um) pre and post cataract surgery was 
57.81 ± 26.43 and 62.61 ± 35.0 ( p < 0.001), mean NFI pre 
and post cataract surgery was 31.81 ± 11.61 and 19.94 ± 
8.66 ( p = 0.003) respectively. There was a significant in-
crease in RNLF thickness parameters (TSNIT average, su-
perior average and inferior average) and decrease in NFI 
post cataract surgery as compared to baseline values (p 
value ranged from 0.003-<0.001)). 
Conclusions: Measurement of RNLF thickness parame-
ters by scanning laser polarimetry is significantly altered 
by cataract surgery. The presence of cataract may lead 
to underestimation of RNLF thickness and this should be 
taken into account while judging progression. Post cata-
ract surgery, a new baseline needs to be established for 
monitoring the patient. 
References:
1. Gazzard G, Foster PJ, Devereux JG, Oen F, et al. Effect 
of cataract extraction and intraocular lens implantation on 
nerve fibre layer thickness measurements by scanning laser 
polarimeter (GDX) in glaucoma patients. Eye 2004;18:163-

8. 2. Kremmer S, Garway-Heath DF, De Cilla S, Steuhl KP, 
Selbach JM. Influence of cataract surgery with implantation 
of different intraocular lenses on scanning laser tomogra-
phy and polarimetry. Am J Ophthalmol 2003;136:1016-21. 
3. El-Ashry M, Appaswamy S, Deokule S, Pagliarini S. The 
effect of phacoemulsification cataract surgery on the mea-
surement of retinal nerve fiber layer thickness using optical 
coherence tomography. Curr Eye Res 2006; 31:409-13. 4. 
Iacono P, Da Pozzo S, Vattovani O, Tognetto D, Ravali-
co G. Scanning laser polarimetry of nerve fiber layer thick-
ness in normal eyes after cataract phacoemulsification and 
foldable intraocular lens implantation. J Cataract Refract 
Surg 2005; 31:1042-9. 5. Vetrugno M, Trabucco T, Sisto D, 
Sborgia C. Effect of cataract surgery and foldable intraoc-
ular lens implantation on retinal nerve fiber layer as mea-
sured by scanning laser polarimetry with variable corneal 
compensator. Eur J Ophthalmol 2004; 14:106-10. 

P170 EFFECT OF DIFFERENT OBSERVATION DIAME-
TERS ON RETINAL NERVE FIBRE LAYER THICKNESS 
MEASUREMENT BY SCANNING LASER POLARIMETRY 
(GDXVCC) IN NORMALS, GLAUCOMA SUSPECTS AND 
EARLY GLAUCOMA PATIENTS
T. Dada, R. Gadia, S. Vengayil, A. Sharma, V. Gupta, 
R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEWDELHI, 
India

Purpose: To study the ability of retinal nerve fiber lay-
er thickness (RNLF) at 3 scan diameters using GDXVCC 
in discriminating between healthy, glaucoma (POAG) sus-
pects and early POAG. 
Design: Observational case control study.
Participants: One hundred eyes of normal subjects (nor-
mal disc with normal visual fields), 50 eyes of POAG sus-
pects (suspicious disc, normal fields) and 50 eyes of early 
POAG (glaucomatous disc and early visual-field defects 
by HAP-criteria) 
Method: RNLF parameters were measured by GDXVCC 
(Laser Diagnostics, California) at 3 different observation 
circles - conventional small, medium and large. 
Outcome measures: TSNIT average, superior average, 
inferior average and NFI.
Results: TSNIT average (μm) normal vs. POAG suspects 
vs. POAG at 3 different diameter circles 54.17 ± 4.6 vs 
49.96 ± 6.5 vs 46.92 ± 6.2 (small); 47.17 ± 4.8 vs 43.79 
± 5.7 vs 41.48 ± 6.5 (medium); 41.57 ± 4.6 vs 39.77 ± 
5.9 vs 38.33 ± 7.1 (large). All parameters of all circles 
showed significant difference between normal and early 
POAG eyes (p<0.001). AUC was 0.911 for NFI at all cir-
cles (p<0.001). All parameters at small and medium cir-
cle and all except TSNIT average at large circle showed 
significant difference between normal and glaucoma sus-
pect eyes (p<0.001), AUC being highest (0.801) for NFI 
at large circle (p<0.001). All parameters except inferior 
average at small circle, superior average and NFI at me-
dium circle and NFI at large circle showed significant dif-
ference between glaucoma suspect and early POAG eyes 
(p<0.05), with AUC being highest (0.731) for NFI at small 
circle (p<0.001). All parameters progressively decreased sig-
nificantly with increasing circle diameter (table 1). There was 
significant difference between small vs. medium (p<0.001), 
medium vs. large (p<0.001) and small vs. large circle re-
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sults (p<0.001) of all the groups and for all the parame-
ters except NFI. The TSNIT average at small circle was 
13% more than the medium circle and 23% more than the 
large circle in normal subjects. 
Conclusions: The RNLF thickness decreases with an in-
creasing scan radius on GDXVCC. Medium and large cir-
cle scans can also be used for detection of RNLF damage 
in POAG in addition to the conventional small circle scan. 
This will be especially useful in RNLF measurements in 
eyes with significant peripapillary atrophy. 
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P171 EVALUATION OF RETINAL NERVE FIBER LAYER 
THICKNESS PARAMETERS IN MYOPIC POPULATION 
USING SCANNING LASER POLARIMETRY (GDX VCC)
T. Dada1, A. Aggarwal2, R. Muralidhar1, R. Gadia3, S. Mo-
han1, V. Gupta1, R. Sihota1

1Dr. Rajendra Prasad Centre for Ophthalmi, NEWDELHI, 
India, 2Anand, NEW DELHI, India
3Ritu, NEW DELHI, India

Objective: To evaluate the retinal fiber layer (RNLF) thick-
ness in low, moderate and high myopia and compare it with 
emmetropes using scanning laser polarimetry with variable 
corneal compensation (GDX VCC). 
Design: Observational cross sectional study.
Participants: Eighty-two eyes of emmetropes, 30 eyes of 
low myopes (0 to 4 d spherical equivalent), 45 eyes with 
moderate myopia (-4 to 8 d spherical equivalent), and 29 
eyes with high myopia (-8 to15 d spherical equivalent). All 
subjects were normal subjects without any features of glau-
coma. Persons with disc anomalies were excluded. 
Methods: The retinal nerve fiber layer assessment was 
performed using the scanning laser polarimetry (GDX VCC) 
(Laser Diagnostic Technologies, San Diego, California) in 
all subjects using standard protocol. Visual acuity, IOP, 
fundus assessment with 90d lens and SITA fast was per-
formed on every subject. 
Outcome measures:The TSNIT global average, superi-
or and inferior average, and nerve fiber indicator (NFI) 
were noted. 
Results: There was no significant difference in the mean 
age between the myopes and emmetropes. There was no 
statistically significant difference in the NFI and TSNIT val-
ues between emmetropes and low myopes. The TSNIT av-
erage, superior and inferior average was significantly lower 
(p=0.0097), while the NFI was higher (p < 0.0001) in mod-
erate myopes as compared to emmetropes. In high myopia 

the RNLF showed supranormal values, the TSNIT average, 
superior and inferior average was significantly higher (p < 
0.0001 ) as compared to emmetropes. (table 1) 
Conclusion: The RNLF measurements on scanning laser 
polarimetry are affected by myopic refractive error. Mod-
erate myopes show a significant thinning of the RNLF. In 
high myopia due to peripapillary chorioretinal atrophy and 
contribution of scleral birefringence, the RNLF thickness 
values are abnormally high. These findings need to be tak-
en into account while assessing and monitoring glaucoma 
damage in moderate-high myopes on GDX VCC. 
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Melo LA Jr. Comparison of optic disk and retinal nerve fi-
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Tomita G, Araie M. Performance of GDX VCC in eyes 
with peripapillary atrophy: comparison of three circle siz-
es. Eye 2006 aug 4; [epub ahead of print]. 3. Zangwill LM, 
Bowd C. Retinal nerve fiber layer analysis in the diagno-
sis of glaucoma. Curr Opin Ophthalmol 2006;17:120-31. 
4. Reus NJ, Lemij HG. Diagnostic accuracy of the GDX 
VCC for glaucoma. Ophthalmology 2004;111:1860-5. 5. 
Miglior S. GDX in glaucoma. Acta Ophthalmol Scand sup-
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P172 DIAGNOSTIC CAPABILITY OF GDX VCC IN EAR-
LY GLAUCOMA
S. Parikh, S. Parikh, G.B. Jonnadula, R. Thomas
L.V. Prasad Eye Institute, HYDERABAD, India

Purpose: To evaluate the diagnostic ability of scanning 
laser polarimetry (GDX VCC) for early glaucoma in Asian 
Indian eyes. 
Design: Cross-sectional observational study. 
Participants and/or controls: Two groups of patients (ear-
ly glaucoma and normal) who satisfied the inclusion and 
exclusion criteria were included. Early glaucoma was di-
agnosed in presence of open angles, characteristic glau-
comatous optic disc changes correlating with the visual 
field on automated perimetry (visual field defect fulfilling 
at least two of three Anderson and Patella’s criteria with 
mean deviation less negative than or equal to 6 db). Nor-
mals had visual acuity ≥ 20/30, intraocular pressure (IOP) 
< 22 mmHg with normal optic disc and fields and no oc-
ular abnormality. 
Methods: All patients underwent complete ophthalmic eval-
uation including visual field examination (24-2 / 30-2 sita 
standard program) and imaging with GDX VCC. 
Main outcome measures: Sensitivity, specificity, positive 
(PPV) and Negative predictive values (NPV), area under 
receiving operating characteristic curve (AUROC) and like-
lihood ratios (LR) were calculated for various GDX VCC 
parameters. 
Results: Seventy-four eyes (74 patients) with early glau-
coma and 104 eyes (104 normals) were enrolled. NFI > 
20 had a highest sensitivity of 90.5% (95% c.i: 87-93) fol-
lowed by NFI> 30 with a sensitivity of 71.62% (95% c.i: 
66.6-79.6). NFI > 50 had highest specificity of 99% (95% 
c.i: 98-100). TSNIT STD dev had the 'best combination' of 
sensitivity and specificity; 61.33% (95 % c.i.: 55.5 ' 66.8) 
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and 95.2% (95 % c.i.: 93.8 ' 96.7) respectively. Maximum 
PPV was for NFI > 50. At a prevalence level of 30%, likely 
in the clinics of those with an interest in glaucoma, a NFI 
score of > 50 had a PPV of 95.9 % and a NPV of 83%. 
At a presumed disease prevalence level of 5% if we target 
older population, the PPV and NPV were 74.3 % and 97.6 
% respectively. A NFI score of > 50 had a positive likeli-
hood ratio of 54.8 and negative likelihood ratio of 2.1. NFI 
score > 20 had the highest negative likelihood ratio of 5.6. 
The TSNIT STD dev had the highest AUROC (0.87, 95% 
c.i.: 0.81-0.93) followed by NFI score with an AUROC of 
(0.85, 95% c.i.: 0.78 - 0.91). TSNIT thickness parameter 
had AUROC of (0.83, 95% c.i.: 0.76 ' 0.89). 
Conclusions: GDX VCC has moderate sensitivity with high 
specificity in the diagnosis of early glaucoma. The high pos-
itive likelihood ratio for the NFI score can provide valuable 
diagnostic information for individual patients. 
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Zeppieri M, Tosoni C. Discrimination between normal and 
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HG. The sensitivity and specificity of nerve fiber layer mea-
surements in glaucoma as determined with scanning laser 
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P173 EFFECT OF CHANGE IN MACULAR BIREFRIN-
GENCE IMAGING PROTOCOL ON RNFL THICKNESS 
PARAMETER IN GDX VCC
T. Dada, A. Aggarwal, R. Gadia, S. Vengayil, V. Gu pta, 
R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEWDELHI, 
India

Objective: To study the effect of two different macular bi-
refringence imaging protocols used for corneal compen-
sation, on retinal nerve fiber thickness parameters using 
GDX VCC. 
Design: Observational cross sectional study. 
Participants: 46 eyes of 46 normal subjects (normal disc, 
normal visual fields and IOP <21mmHg). 
Methods: All the subjects underwent a detailed clinical eval-
uation including slit lamp biomicroscopy with a 90d lens, 
applanation IOP and Humphrey 24-2 visual fields. Retinal 
nerve fibre layer thickness (RNLF) parameters were mea-
sured on GDX VCC. Compensation for corneal birefrin-
gence was done using the standard protocol (small circle) 
after imaging the macula (i) and then repeated using the 
irregular pattern (large square) protocol (ii) which is to be 
used in the presence of macular lesions. Only images with 
a quality score of > 8 were included. 
Main outcome measures: The TSNIT average, supe-
rior average, inferior average and NFIi were evaluated. 
Agreement between the two methods of RNLF assess-
ment was seen. 
Results: The TSNIT average (μm) in the normal popula-
tion 51.55 ± 4.36 and 52.64 ±5.08 (p=0.003), the superi-
or average was 62.63 ± 6.52 and 65.71 ± 6.82 (p<0.001) 

and the inferior average was 58.57 ± 7.53 and 59.84 ± 
6.61 (p=0.06) using type i and type ii imaging protocol 
respectively. The mean NFI was 22.72 ±9.72 and 19.48 
±8.67 ( p< 0.001) in type i and type ii protocol respective-
ly. There was a significant difference in all RNLF thickness 
values between the two scan protocols. Intraclass correla-
tion coefficient (ICC) was low for all RNLF thickness pa-
rameters(0.57-0.85) except for NFI (0.91). The correlation 
coefficient (r) and regression coefficient (β) were also very 
low for all parameters except NFI (r=0.84, β=0.88). 
Conclusions: The RNLF thickness values on GDX VCC 
change significantly in the normal population on chang-
ing the scan protocol for macular lesions. This is an im-
portant consideration for glaucoma patients with macular 
lesions who undergo corneal compensation using an al-
ternate protocol and patients who develop a macular le-
sion during the course of their follow up using scanning 
laser polarimetry . 
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NT, Lundy DC. The sensitivity and specificity of scanning 
laser polarimetry in the detection of glaucoma in a clinical 
setting. Ophthalmology 2001; 108: 899-904. 

P174 NORMAL DISTRIBUTION OF RETINAL NERVE FI-
BER LAYER THICKNESS AND OPTIC DISC DIAMETER 
IN INDIAN POPULATION ON THE SCANNING LASER 
POLARIMETRY (GDX VCC)
R. Gadia, T. Dada, S. Kumar, A. Aggarwal, P. Naithani, 
V. Gupta, R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEWDELHI, 
India

Purpose: To quantitatively assess the normative data for 
disc diameters and nerve fiber layer measurements as ob-
tained by scanning laser polarimetry with variable corneal 
compensation (GDXVCC). 
Design: Observational cross sectional study. 
Participants: Two hundred eyes of 200 normal subjects 
with normal visual fields (SITA standard 30-2), normal op-
tic disc, IOP <21mmHg and a refractive error within ± 3 
diopters. 
Methods: The peripapillary retinal nerve fibre layer of 200 
normal eyes was evaluated. Retinal nerve fibre layer thick-
ness (RNLF) was measured by scanning laser polarimetry 
(GDX VCC) (Laser Diagnostic Technologies, San Diego, 
CA). Optic disc diameters were also taken from the GDX 
VCC image after centring the measurement ring well over 
the disc. 
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Main outcome measures: Parameters for evaluation in-
cluded vertical and horizontal disc diameter, TSNIT aver-
age, superior average, inferior average and NFI. 
Results: There were 125 males and 75 females. Mean 
age was 36.4 ±11.2 (range 20-72) years. The optic disc 
was vertically oval with vertical diameter more than hor-
izontal diameter. Average horizontal and vertical disc di-
ameter was 1744.11 ± 217 and 1850.43 ± 187 μm. The 
TSNIT average (μm) in the sample population was 53.88 
± 4.6 and NFI was 17.8 ± 7.1. The NFI value ranged from 
2-35. The mean value of superior average and inferior av-
erage (μm) was 66.5±7.3 and 62.8±7.6. The inferior RNLF 
average was significantly thinner than superior RNLF av-
erage (p<0.001). 
Conclusions: The normative database of RNLF thickness 
and disc size in Indian population on the GDX VCC is 
provided. 
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P175 ASSESSMENT OF TEST RETEST VARIABILITY ON 
VARIOUS GDX VCC PARAMETERS IN NORMAL AND 
GLAUCOMATOUS EYES
R. Gadia, T. Dada, A. Aggarwal, P. Chaudhary, S. Kumar, 
A. Sharma, V. Gupta, R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEWDELHI, 
India

Objective: To evaluate the test retest variability of scanning 
laser polarimetry with variable corneal compensation (GDX 
VCC) parametrs in normals and glaucomatous eyes. 
Design: Observational cross-sectional study. 
Participants: This study included 30 eyes of 30 normal 
subjects (normal disc with normal visual fields), and 30 
eyes with glaucoma (POAG, chronic PACG, NTG). 
Methods: All patients underwent 30-2 SITA standard visu-
al fields, slit lamp biomicroscopy, gonioscopy, applanation 
diurnal IOP recording and GDX VCC. The GDX VCC mea-
surements were repeated thrice in each patient in both the 
groups at an interval of 5 minutes by the same operator. 
Main outcome measures: The main outcome measures 
included TSNIT average, superior average (SA), inferior av-
erage (IA), TSNIT standard deviation (SD) and NFI. Intra-
class correlation coefficient and intersession difference in 
μm was calculated separately for the two groups and for 
each parameter to assess the reproducibility. 
Results: The TSNIT average (μm) in normal subjects in 

trial 1, 2 and 3 were 53.14 ± 4.54, 53.6 ± 4.60 and 53.38 
± 4.60 respectively. Similarly the NFI values in the 3 tri-
als in normal population were 18.26 ± 6.28, 18.65 ± 6.34, 
19.04 ± 6.87. All the parameters had good intraclass cor-
relation coefficient suggesting good reproducibility by the 
instrument. Intraclass correlation coefficient ranged from 
0.935 to 0.971 in healthy subjects and from 0.969 to 0.988 
in glaucoma patients. Intersession difference in normal eyes 
in TSNIT (μm) ranged from 0.1-5.8 (mean 2.21 ± 1.18) with 
40% eyes having difference of >3 μm and 5% eyes had 
difference of >5 μm. Intersession difference in NFI being 
0-11 (mean 4.05 ± 2.46) and 50% had difference of >5 in 
normals. Intersession difference in glaucomatous eyes was 
higher with the value for TSNIT (μm) ranged from 0.1-9.6 
(mean 2.62 ± 2.1) with 50% eyes having difference of >3 
μm and 10% eyes had difference of >5 μm. Intersession 
difference in NFI being 0-14 (mean 6.03 ± 3.86) and 50% 
had difference of >5 and 20% had difference of >10. 
Conclusions: GDX VCC has good test retest repeatability 
in normal and glaucomatous eyes. The intersession differ-
ence was larger in glaumatous eyes specially for NFI. This 
wide difference in NFI by GDX VCC measurements may 
preclude assessment of glaucomatous progression based 
on asseessment of NFI alone. 
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6.9.2. Clinical examination methods: Com -
puterized image analysis: Optical coher-
ence tomography

P178 AGE-RELATED LOSSES OF RETINAL GANGLION 
CELLS AND AXONS.
S. Harwerth, J.L. Wheat, N.V. Rangaswamy
University of Houston, HOUSTON, TX, United States of 
America

Purpose: Age-related losses in retinal nerve fiber layer 
thickness (RNLFt) are assumed be the result of an age 
dependent reduction of retinal ganglion cells (RGCS), but 
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the rates are much different; published age-related losses 
in RGCS are about 0.6%/year, compared to 0.2%/year for 
thinning of RNLFt. To determine whether the neural bas-
es for these aging effects are equivalent, the aging effects 
on estimates of RGCS from standard automated perimetry 
(SAP) and estimates of RGC axons by optical coherence 
tomography (OCT) were compared. Design: Cross-sec-
tional study.
Participants: Forty-two patients (ages 20 - 80 years, median 
= 44 years) with normal visual fields by SAP 24-2 testing.
Methods and Outcome measures: Using an adaptation of 
procedures that have been previously described for exper-
imental glaucoma or normative clinical data, the SAP-mea-
sures of visual sensitivity and OCT measures of RNLFt were 
used to estimate neuron counts by each procedure.
Results: In agreement with published data, the age-related 
thinning of RNLFt was 0.2%/year for OCT mean thickness 
or when a constant axon density was used to derive axon 
counts at every age. In comparison, the age-related loss 
of RGCS from SAP measurements was 0.6%/year. Con-
cordance between losses of axons and soma required an 
age-dependent reduction of 0.46%/year in the density of 
axons in the RNLFt.
Conclusions: The results suggest that the proportion of RN-
LFt that is comprised of RGC axons is not constant across 
age, but rather a greater proportion of the total thickness 
is non-neural tissue for older patients and, thus, the dy-
namic range of RNLFt thinning from glaucoma is smaller. 
The difference in RNLFt changes from aging and glauco-
ma may reflect a difference in the site (soma vs. Axon) of 
initial injury leading to cell death. 
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P179 EVALUATION OF DISC AREA AND AXIAL LENGTH 
INFLUENCE ON RETINAL NERVE FIBER LAYER THICK-
NESS
R. Jain1, S.S. Pandav2, A. Gupta2

1Grewal Eye Institute, CHANDIGARH, India, 2PGIMER, 
CHANDIGARH, India

Purpose: Evaluation of influence of disk area and axial 
length on retinal nerve fiber layer thickness as measured 
on optical coherence tomography. 

Design: A clinic-based non-randomised, non-intervention-
al, cross-sectional, comparative study. 
Participants: Fifteen normal subjects were enrolled from 
outpatient clinic. 
Methods: Normal subjects had unaided visual acuity of 
20/20 and no other ocular pathology. The disk area (DA) data 
was retreived from Heidelberg’s Retinal Tomogram (HRT-
I) and optical coherence tomography (OCT) was used for 
retinal nerve fiber layer thickness (RNLF). The axial length 
was measured using ultrasound a scan. RNLF measure-
ments included the fast RNLF scan (at 3.4 mm) in each 
eye, RNLF measurements at the disc margin, RNLF at 1.2 
mm, 1.5 mm around the disc margin and standard RNLF. 
The descriptive analysis of disk area and axial length; core-
lation of disk area, RNLF thickness at varying distances 
from disk margin and axial length was done. 
Main outcome measures: Correlation of disk area, axi-
al length and RNLF thickness at varying distances from 
disk margin. 
Results: Mean age was 32±1.55 years. The mean disk area 
was 2.9 mm2 ±0.45 (2.2 mm2 - 3.64 mm2). The average 
difference of RNLF thickness at disc margin and fast RNLF 
protocol was 13.7 microns (-10.96 to 43.18). Disk area and 
axial length showed a highly significant (p=0) positive cor-
relation (r=0.979). There was a significant (p=0.049) neg-
ative correlation(r=-0.535) between axial length and fast 
RNLF thickness. RNLF at disk margin had no significant 
correlation with disk area, axial length and RNLF thick-
ness with 3.4 mm circle. 
Conclusions: For a fixed diameter circle RNLF, RNLF 
thickness has a significant negative correlation with axial 
length. The RNLF thickness at disc margin was unaffect-
ed with varying disc sizes and axial length and so were 
the scan protocols with circle diameters of 2.4, 3, 3.4 mm. 
This might indicate that these protocols might give us RNLF 
thickness, which is independent of disk size/ axial length 
unlike fast RNLF thickness (3.4 mm) on OCT. 
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P180 TEST RETEST VARIABILITY OF RNFL THICKNESS 
MEASUREMENTS WITH STRATUS OCT IN NORMAL AND 
GLAUCOMATOUS SUBJECTS
P. Schlottmann, T. White, M. D'Eramo, D. Garway-Heath
Moorfields Eye Hospital, LONDON, United Kingdom

Objective: To evaluate the test re-test variability of the ret-
inal nerve fibre layer (RNLF) thickness in normal and glau-
comatous subjects as measured by stratus OCT.
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Design: Cross-sectional study.
Participants and controls: Twenty-one subjects (14 nor-
mal, 7 glaucomatous) were recruited for the study. 
Intervention: RNLF scanning with stratus OCT. Measure-
ments were acquired by two operators in two visits within 
3 months. The fast RNLF 3.4 and standard RNLF 3.4 pro-
tocols were used. On the first session scanning followed 
the sequence: operator 1 (7 fast + 3 standard scans) op-
erator 2 (3 fast + 3 standard) operator 1 (3 fast + 3 stan-
dard). On the second visit the sequence was operator 1 
(3 fast + 3 standard) operator 2 (7 fast + 3 standard). On 
the first visit the scanning circle was centred on the op-
tic disc with the landmark placed on the temporal edge of 
the disc. On all subsequent scans the repeat function was 
used by both operators. 
Main outcome measures: RNLF thickness.
Results: Of 21 subjects, 2 were unable to complete the 
study through unavailability or poor scan quality. Four 
normal subjects were excluded from analysis due to poor 
algorithm confidence (<7) in some scans. 9 normal sub-
jects and 6 glaucomatous subjects were included for anal-
ysis. Subject age (years): normal, mean 67 (range 50-80), 
glaucoma, mean 73 (range 67-81). RNLF thickness (mi-
crons): normal = mean 97.6 (76.88 to 117.56), glaucoma 
= mean 63.9 (43.36 to 84.95). Visual field md (DB): nor-
mal = mean 0.46 (-1.00 to 2.75), glaucoma = mean3.57 
(-12.44 to1.02). 
Conclusions: Mean differences were low across visits and 
operators. There were no significant differences in variabil-
ity between normal or glaucomatous subjects. The limits 
of agreement appear to be narrower in the glaucomatous 
group with the ‘standard’ acquisition protocol. The higher 
scan density may reduce variability with a thinner RNLF. 
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P181 INFUENCE OF OPTIC DISC SIZE ON RNFL THICK-
NESS ON OCT AND HRT AMONG SUBJECTS WITH OC-
ULAR HYPERTENSION AND GLAUCOMA
M. Antrolikar, R. George, C. Mallickarjun, R. Mohanku-
mar, V. Lingam
Sankara Nethralaya, Chennai, CHENNAI, India

Aim: To determine the influence of optic disc size with reti-
nal nerve fiber layer (RNLF) thickness on optical coherence 
tomography (OCT) and heidelberg retina tomogram (HRT) 
in ocular hypertensive(OHT) and glaucomatous eyes. 
Material and Methods: Two hundred thirty-six eyes were 
studied (108 OHT and 128 glaucoma). Eyes were cat-
egorized as OHT or glaucoma depending on the visual 
fields(HVF 24-2 sita STD). OHT included eyes with IOP 
more than 22 mmHg with normal visual fields while eyes 
showing glaucomatous visual field damage with or without 

raised IOP were included in the glaucoma group. Disc area 
as measured by HRT was correlated with RNLF parameters 
on OCT (average thickness, superior max, inferior max, su-
perior average and inferior average) and HRT (mean RNLF 
thickness and RNLF cross sectional area). Eyes were di-
vided into 4 groups depending on the disc size and the 
RNLF parameters were analyzed accordingly. 
Results: The mean age was 51.92 ± 14.21 and 52.71 ± 
11.1 in OHT and glaucoma group respectively. The aver-
age disc size for OHT was 2.40 ± 0.52(1.16-3.54) mm2 
and for glaucoma was 2.53 ± 0.62(1.30-4.42) mm2. Mean 
of average thickness was 90.15 ± 19.95 um, mean RNLF 
thickness was 0.201 ± 0.08 mm and mean cross sectional 
RNLF 1.16 ± 0.47 mm2 in glaucomatous eyes. There was 
significant positive correlation between disc area and mean 
cross sectional RNLF thickness in this group (r = 0.205, P 
= 0.020). In the OHT group, the mean of mean average 
thickness was 97.14 ± 14.90 um, mean RNLF thickness 
was 0.223 ± 0.06 and mean cross sectional RNLF thickness 
was 1.22 ± 0.488 mm2. The cross-sectional RNLF thickness 
showed a significant increase in thickness with disc area (p 
=0.0001). There was good correlation between disc area 
and the average thickness (OCT) and mean cross section-
al RNLF thickness (HRT) in the OHT eyes(r = 0.205, p= 
0.03 and r = 0.392,p= 0.0001 respectively). 
Conclusion: RNLF thickness measured by both OCT and 
HRT increases with increase in the optic disc size in OHT. 
Size of the optic disc could potentially influence compari-
son with normative NFL data on OCT. 
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P182 MEASUREMENT OF RETINAL NERVE FIBER LAY-
ER THICKNESS IN APPARENT NORMAL HEMI-FIELDS 
OF VISUAL FIELDS
S. Parikh, S. Parikh, G.B. Jonnadula, R. Thomas
L.V. Prasad Eye Institute, HYDERABAD, India

Purpose: To study retinal nerve fiber layer (RNLF) thick-
ness in the unaffected visual hemifields of patients with 
early glaucoma. 
Design: Cross-sectional study. 
Participants and/or controls: Patients with early glau-
coma (with visual field defects in only one hemifield) and 
normals were included. Early glaucoma was diagnosed in 
presence of open angles, characteristic glaucomatous optic 
disc changes correlating with the visual field (defect fulfill-
ing at least two Anderson and Patella’s criteria with mean 
deviation ³6 db). Normal’s had visual acuity ≥ 20/30, in-
traocular pressure < 22 mmHg with normal optic disc and 
fields and no ocular abnormality. 
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Methods: Complete ophthalmic evaluation was performed 
including automated perimetry and imaging with stratus 
OCT 3. 
Main outcome measures: Paired and unpaired 't' tests 
were used to compare RNLFt between unaffected and af-
fected retinal hemifields of glaucoma and between affected 
and unaffected retinal hemifields of glaucoma with corre-
sponding retinal hemifields of normals. 
Results: Fifty-seven early glaucoma subjects (38 with su-
perior and 19 with inferior visual hemifield defects) and 77 
age-matched normal’s were analysed. In patients with su-
perior visual hemifield defect, with OCT 3, average inferior 
and superior peripapillary RNLFt were 95.3 m and 111.8 m 
respectively (p < 0.0001). RNLFt difference between unaf-
fected visual hemifield and corresponding visual hemifield 
of normals was not significant. In patients with inferior vi-
sual hemifield defect, with OCT 3, average inferior and 
superior peripapillary RNLFt were 119.7 m and 88 m re-
spectively (p =0.1). RNLF difference between unaffected 
visual hemifield and corresponding visual hemifield of nor-
mals was statistically significant (p < 0.001). Results with 
macular RNLF thickness (OCT) were similar. 
Conclusions: Patients with superior hemifield defect had 
RNLF thinning localized to inferior retinal hemifield while 
patients with inferior field defect had RNLF thinning in both 
retinal hemifields. 
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6.9.2.1. Clinical examination methods: 
Computerized image analysis: Optical 
coherence tomography: Anterior
P183 EVALUATION BY SLITLAMP-ADAPTED OPTI-
CAL COHERENCE TOMOGRAPHY OF THE FILTERING 
FUNCTION OF THE BLEB REMAINING AFTER TRAB-
ECULECTOMY
K.S. Suzuki, Y. Ishida, K. Ota, N. Noumi, Y. Kondo, R. 
Matsuda, T. Sagara, T. Nishida
Yamaguchi University School of Medicine, UBE-CITY, Japan

Purpose: To evaluate by slitlamp-adapted optical coher-
ence tomography (SL-OCT) the filtering function of the bleb 
remaining after trabeculectomy. 
Methods: Thirteen patients who each underwent trabec-
ulectomy with a fornix-based conjunctival incision in one 
eye were included in the study. The appearance of the 
bleb as revealed with a slitlamp and its internal structure 
as revealed by SL-OCT were evaluated 1 day, 1 week, 
and 1 month after surgery. The relation between intraoc-
ular pressure (IOP) measured 1 month after surgery and 

either the appearance or internal structure of the bleb was 
examined. 
Results: Trabeculectomy was successful in seven patients, 
in that IOP was <11 mmHg at 1 month after surgery, and it 
was unsuccessful in six patients (IOP of ≥11 mmHg). The 
appearance of the bleb was flat in four cases and diffuse 
in nine cases 1 month after surgery. There was no signifi-
cant difference in the appearance of the bleb between the 
successful and unsuccessful treatment groups. The sub-
conjunctival space was located mostly between the poste-
rior edge of the scleral flap and the limbus in all patients of 
the unsuccessful treatment group but in only two patients 
of the successful treatment group 1 month after surgery, 
with this difference being statistically significant (p < 0.05). 
A relation between IOP and other aspects of the internal 
structure of the bleb was not apparent. 
Conclusions: These results indicate that the localization 
of the subconjunctival space after trabeculectomy reflects 
the filtering function of the bleb. They therefore suggest 
that aqueous fluid should be drained more posteriorly in 
order to obtain an adequate reduction in IOP. 
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P184 COMPARISON OF GONIOSCOPY AND ANTERI-
OR SEGMENT OCT IN DETECTING ANGLE CLOSURE 
IN DIFFERENT QUADRANTS OF THE EYE
L. Sakata1, R. Lavanya2, D.S. Friedman3, H.T. Aung2, H. 
Gao4, T. Alfred5, R.S. Kumar2, P.J. Foster6, T. Aung2

1Singapore National Eye Center, SINGAPORE, Singapore, 
2SNEC, SINGAPORE, Singapore
3Wilmer and Johns Hopkins, BALTIMORE, United States 
of America, 4Clinical Trials Epidem. Research Unit, SIN-
GAPORE, Singapore, 5CTERU, SINGAPORE, Singapore, 
6Moorfields, LONDON, United Kingdom

Purpose: To compare the performance of gonioscopy and 
anterior-segment OCT (AS-OCT) in detecting angle closure 
in different quadrants of the eye. 
Design: Cross-sectional observational study. 
Participants: Five hundred two consecutive subjects over 
the age of 50 with no previous ophthalmic problems re-
cruited from a community clinic in Singapore. 
Methods: All subjects underwent gonioscopy and AS-OCT 
imaging in the dark. Using gonioscopy the anterior chamber 
angle (ACA) was graded using a modified Shaffer classifi-
cation by a single examiner masked to AS-OCT findings. 
Main outcome measures: The ACA in a particular quad-
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rant was classified as closed if the posterior trabecular 
meshwork could not be seen on gonioscopy. A closed 
ACA on AS-OCT imaging was defined by the presence 
of any contact between the iris and angle wall anterior to 
the scleral spur. 
Results: After excluding eyes with poor image quality, a 
total of 423 right eyes were included in the analysis. A 
closed angle in at least one quadrant was observed in 59% 
of the eyes by AS-OCT, and in 33% of the eyes by go-
nioscopy (p<0.001), with fair agreement between the two 
methods (kappa=0.40). The frequency of closed angles 
by AS-OCT and gonioscopy were 48% vs 29% superiorly, 
43% vs 22% inferiorly, 18% vs 14% nasally, 12% vs 20% 
temporally, respectively. Among 119/1692 quadrants that 
were closed on gonioscopy but open on AS-OCT, an steep 
iris profile on AS-OCT was present in 61 (51%) quadrants. 
Of the 276/1692 quadrants that were open on goniosco-
py but closed on AS-OCT, 196 (71%) quadrants showed 
short irido-angle contact on AS-OCT. 
Conclusion: The highest rates of closed angles on goni-
oscopy and AS-OCT images were observed in the supe-
rior quadrant. AS-OCT tended to detect more closed acas 
than gonioscopy, particularly in the superior/inferior quad-
rants. Particularities in the methods of assessing/interpret-
ing the aca configuration of each technique may account 
for some of these discrepancies. Prospective studies will 
be required to determine the clinical importance of these 
differences. 
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P185 PHYSIOLOGICAL CHANGES OF THE ANTERIOR 
CHAMBER ANGLE WITH ANTERIOR SEGMENT OCT
L. Liu
Royal Victorian Eye and Ear Hospital, EAST MELBOURNE, 
Australia

Objective: To examine the physiological changes of the 
anterior chamber angle in Caucasian eyes using optical 
coherence tomography (OCT). 
Design: Observational cross-sectional study. 
Participants: One hundred six Caucasian patients from a 
prospective database consisting of new patients attending 
a private ophthalmic practice in Melbourne, Australia. 
Method: The Zeiss visante - anterior segment OCT im-
aging system was used to study the profile of the anteri-
or chamber angle. OCT images of both eyes were taken 
prior to the eye being examined and gonioscopy being 
performed. Images of all 4 quadrants were taken in light 
and dark conditions. The images of the right eye were 
examined between different age groups, different lighting 
conditions and between normal and ocular hypertensive / 
glaucoma patients. 

Main outcome measures: Changes of the iris profile and 
the presence of iridotrabecular touch.
Results: In the 1-30 year old age group, the iris plane is 
usually flat and posterior to the scleral spur. Occasional-
ly, posterior bowing of the iris is seen. In the 61-70 year 
old age group, the iris plane is usually curved forward and 
anterior to the scleral spur. Compared to the angle in the 
light, the pupil is dilated in the dark and the iris plane is 
more anterior due to pupil block and thickening of the pe-
ripheral iris adjacent to the drainage wall. When the iris 
plane is at the level or anterior to the scleral spur, there is 
narrowing or loss of the angle recess (with the iris touch-
ing the scleral spur, trabecular meshwork and Schwalbe’s 
line in many cases). Iridotrabecular contact was common 
in the 61-70 year old age group and in ocular hyperten-
sive / glaucoma patients. 
Conclusion: In older patients, the iris plane is usually an-
terior to the scleral spur. When the pupil dilates, there is 
peripheral iris thickening, anterior movement of the iris and 
narrowing or loss of the angle recess. The height of the 
iris plane relative to the trabecular meshwork determines 
the risk of iridotrabecular contact. 
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P186 MORPHOLOGIC CHANGES IN ANTERIOR SEG-
MENT AFTER LASER PERIPHERAL IRIDOTOMY IN PRI-
MARY ANGLE CLOSURE
K. Lei, N.L. Wang, B.S. Wang, L. Wang
Tongren Hospital, BEIJING, China

Purpose: To observe the impact of laser peripheral iridoto-
my on the morphology of anterior segment in primary an-
gle closure (PAC) eyes. 
Design: Non-randomized clinical trial, self-controlled 
study. 
Participants: Fifteen consecutive PAC patients (15 eyes) 
aged 55 to 74 years were enrolled in this study. The di-
agnosis of PAC was according to the classification by fos-
ter in 2002. 
Methods: Anterior chamber optical coherence tomography 
(AC-OCT) was performed to record the images of anteri-
or segment on all enrolled eyes, and Goldmann tonometry 
was used to measure the intraocular pressure (IOP) imme-
diately after AC-OCT examination. After all enrolled eyes 
underwent laser peripheral iridotomy (LPI), the AC-OCT 
examination and IOP measurement were repeated. Imag-
es of anterior segment were stored and parameters were 
measured by internal software. The topical and systemic 
anti-glaucoma drugs were restricted to avoid the potential 
influence on the morphology of anterior segment. The illu-
mination and accommodation were strictly controlled. 
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Main outcome measures: Central anterior chamber depth 
(CACD), pupil diameter (PD), lens thickness (LT), anteri-
or chamber volume (ACV) and intraocular pressure (IOP) 
were recorded. Peripheral anterior chamber depth (pacd) 
and configuration of iris were also observed qualitatively. 
Results: The mean following days was 20.2±12.7 days 
(range: 7-48days). The mean CACD was 1.939±0.228 
mm and 1.970±0.235 mm before and after LPI respec-
tively, increasing by 1.6% (p=0.001). The CACD of all eyes 
but two got increased. The ACV was 73.86±14.58 μl and 
84.14±17.45 μl before and after LPI respectively, increas-
ing by 13.9% (p<0.001). The ACV increased in all study-
ing eyes. In qualitative analysis, the iris flattened and the 
PACD deepened after lpi in all 15 eyes. Statistically sig-
nificant change was also found in IOP after LPI (17.8±3.3 
mmHg vs.15.9±3.1 mmHg, p=0.042). The changes of PD and 
LT were not statistically significant (p=0.286 and p=0.198 
respectively). 
Conclusions: LPI could not only increase the peripheral 
anterior chamber depth and the anterior chamber volume, 
but also increase the central anterior chamber depth in pri-
mary angle closure eyes. 
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P187 CORRELATION BETWEEN IN VIVO CONFOCAL 
MICROSCOPY AND ANTERIOR SEGMENT OCT IN FIL-
TERING BLEBS ANALYSIS
A. Labbe, P. Hamard, S. Dupont-Monod, V. Iordanidou, 
C. Baudouin
XV-XX National Ophthalmology Hospital, PARIS, France

Objective: To correlate anterior chamber OCT (AC-OCT) 
and in vivo confocal microscopy (IVCM) images of blebs 
after deep sclerectomy. 
Design: Observational case series. 
Participants: We retrospectively evaluated 15 filtering blebs 
of 15 patients after deep sclerectomy. 
Methods: Ophtalmologic examinations included slit-lamp 
examination, applanation tonometry, IVCM and AC-OCT 
analysis. Eyes were classified into three groups: functioning 
blebs (5 eyes), non functioning blebs (5 eyes) and function-
ing blebs after application of mitomycin c (5 eyes). 
Main outcome measures: Cellular patterns (IVCM), mor-
phologic appearance (AC-OCT) and functional aspects 
were correlated. 
Results: Functioning blebs had numerous intraepithelial 
microcysts and a widely spaced subepithelial connective 
tissue corresponding to the presence of sub conjunctival 
fluid collection and hyporeflective blebs on AC-OCT im-
ages. Non-functioning blebs had none or few intraepithe-
lial microcysts with a dense subepithelial connective tissue 
corresponding to the hyperreflective blebs observed with 
AC-OCT. Functioning blebs with mitomycin c had numer-
ous microcysts and loosely arranged subepithelial connec-
tive tissue corresponding to the large hyporeflective blebs 
with multiple fluid collections covered by a thin layer of 
conjunctiva observed with AC-OCT. 

Conclusion: IVCM findings were well correlated with AC-
OCT images. The resolution of IVCM was higher than that 
of AC-OCT to analyse the bleb wall, but AC-OCT could pro-
vide internal bleb morphology. Combining both techniques 
would be useful to study the surgical outcomes and the 
wound healing process after filtering surgery. 
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P188 SLIT LAMP ADAPTED OPTICAL COHERENCE TO-
MOGRAPHY GUIDED INTERVENTION FOR RESTORA-
TION OF BLEB FUNCTION POST-TRABECULECTOMY 
T. Dada, S. Vengayil, A. Aggarwal, R. Gadia, V. Gup-
ta, R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEW DELHI, 
India

Objective: To report the use of anterior segment slit lamp 
adapted optical coherence tomography (SL-OCT) guided 
needling for failing filtering blebs post-trabeculectomy.
Design: Prospective interventional case series.
Participants: Five eyes of 5 patients with operated trab-
eculectomy with a failing / encysted bleb and raised IOP 
( > 25 mmHg) were included. 
Intervention: A 26-gauge needle was introduced under the 
conjunctival into the dysfunctional bleb and fibrotic tissue 
excised under direct visual control as monitored from the 
SL-OCT. Sub-conjunctival injection of 5-flurouracil (5 mg) 
was performed at the end of the needling. 
Outcome measures: Bleb morphology on SL-OCT and 
IOP were recorded in the immediate post-operative peri-
od and at 1 week. 
Results: All eyes had restoration of bleb function with IOPs 
< 16 mmHg and a diffuse elevated bleb with increased 
echogenecity noted on SL-OCT imaging. 
Conclusion: SL-OCT guided bleb revision is a useful tech-
nique for restoration of bleb function that allows precise 
anatomical localization of bleb pathology and in vivo im-
aging of the effect of needling on bleb function. 
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P189 EFFECT OF SLIT-LAMP ILLUMINATION ON AN-
TERIOR CHAMBER ANGLE WIDTH USING SLIT LAMP 
ADAPTED ANTERIOR SEGMENT OPTICAL COHERENCE 
TOMOGRAPHY (SL-OCT)
T. Dada, S. Vengayil, R. Gadia, A. Sharma, V. Gupta, 
R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEW DELHI, 
India

Objective: To assess the anterior chamber angle changes 
induced by slit lamp illumination using slit lamp adapted an-
terior segment optical coherence tomography (SL-OCT).
Design: Cross-sectional observational study.
Participants: Thirty eyes of 30 normal emmetropic sub-
jects with normal pupillary reaction and not on any sys-
temic or topical medication were evaluated. 
Methods: The superior angle measurements were record-
ed using SL-OCT (Heidelberg Engineering Inc, Germany) 
under 3 different slit lamp lighting conditions with simi-
lar room illumination. A) no slit lamp illumination .b) small 
slit (4 x 2 mm) ' at the superior angle, not crossing pupil 
c) large slit (10 x 2 mm) crossing the pupil. Three imag-
es of the superior angle were stored and all the measure-
ments were performed by a separate operator, masked to 
the study design.
Outcome measures: Anterior chamber trabecular iris an-
gle (TIA), and angle opening distance (AOD) at 500 μm 
from the scleral spur were measured. 
Results: The mean values for TIA in degrees were a: 30 
o ± 10.4, b: 36.2 o ± 10.4, c: 38.5o ±12.8 respectively and 
for AOD 500 in mm were a: 0.411 ± 0.15, b: 0.493 ± 0.16, 
c: 0.550 ± 0.15. (table 1). There was a significant widen-
ing of the anterior chamber angle from baseline when a 
small slit was used, which further increased on use of a 
larger slit beam. 
Conclusions: Use of slit lamp illumination induces signifi-
cant changes in the anterior chamber angle width. This has 
implications for angle evaluation as performed by gonios-
copy on the slit lamp. The non contact goniometric eval-
uation by the SL-OCT may be the preferred technique for 
assessment of the angle while screening for primary an-
gle closure. 
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P190 DYNAMIC ANALYSIS OF DARK-LIGHT CHANGES 
OF THE ANTERIOR CHAMBER ANGLE WITH ANTERI-
OR SEGMENT OCT
C.K.S. Leung1, C.Y. Cheung2, S. Dorairaj3, J. Liebmann3, 
R. Ritch3, R.N. Weinreb1, D.S. Lam2

1Hamilton Glaucoma Center, LA JOLLA, United States of 
America, 2The Chinese University of Hong Kong, SHATIN, 
Hongkong (China), 3The New York Eye and Ear Infirmary, 
NEW YORK, United States of America

Purpose: To describe the use of anterior segment opti-
cal coherence tomography (OCT) in studying the dynamic 
dark-light changes of the anterior chamber angle. 
Design: Cross-sectional study.
Participants: Thirty-seven normal subjects with open an-
gles on dark room gonioscopy and 18 subjects with nar-
row angles were analyzed. 
Methods: The dynamic dark-light changes of the anterior 
chamber angle were captured with real-time video record-
ing. The angle opening distance (aod 500) of the nasal an-
gle and the pupil diameter in each of the representative 
serial images were measured. Linear regression analysis 
was performed to investigate the association between aod 
500 and pupil diameter. Demographic and biometry mea-
surements associated with the aod difference (AOD 500 
(light) - AOD 500 (dark)) were analyzed with univariate and 
multivariate regression models. 
Main outcome measures: Changes in angle opening dis-
tance.
Results: The AOD 500 measured in the light in the open 
angle and the narrow angle groups were 689 ± 334 mi-
crometer and 265 ± 78 micrometer, respectively. These 
values were significantly greater than the aod 500 mea-
sured in the dark (488 ± 269 micrometer and 119 ± 82 
micrometer, respectively, p<0.001 for both). The range of 
the aod difference (aod 500 (light) - AOD 500 (dark)) was 
13 micrometer to 817 micrometer, with an average of 180 
micrometer. Multivariate regression analysis identified a 
positive correlation between anterior chamber depth and 
aod difference after adjusting for age. Forty-seven eyes 
showed a high correlation between aod and pupil diame-
ter (correlation coefficient ranged between 0.73 and 0.99, 
median =0.93) whereas four eyes showed no association. 
Four eyes in the narrow angle group developed apposi-
tional angle closure in the dark. 
Conclusions: The dynamic dark-light changes of the an-
terior chamber angle can be imaged and analyzed with 
anterior segment oct. While the angle width generally de-
creased linearly with increasing pupil diameter, the differ-
ences of the angle width measured in the dark and in the 
light vary substantially among individuals. Our findings dem-
onstrate the importance of standardizing the background 
light intensity when evaluating the configuration of the an-
terior chamber angle. 
Reference:
1. Wirbelauer C, Karandish A, Haberle H, et al. Noncon-
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Pavlin CJ, Slomovic A, et al. Ultrasound biomicroscop-
ic quantitative analysis of light-dark changes associated 
with pupillary block. Am J Ophthalmol 1999;127:43-7. 4. 
Ishikawa H, Esaki K, Liebmann JM, et al. Ultrasound bio-
microscopy dark room provocative testing: a quantitative 
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P191 COMPARISON OF ANTERIOR CHAMBER MOR-
PHOLOGY BETWEEN FELLOW EYES OF ACUTE PRI-
MARY ANGLE CLOSURE GLAUCOMA (APACG) AND 
NORMAL WITH SHALLOW ANTERIOR CHAMBER 
DEPTH(ACD)
L. Xu1, W. Cao1, C. Chen1, H. Yang1, J. Jonas2

1Beijing Tongren Hospital, BEIJING, China, 2University of 
Heidelberg, MANNHEIM, Germany

Objective: Comparison of anterior chamber morphology 
between fellow eyes of APACG and normal with shallow 
ACD, so as to find the key factors in attack of APACG and 
to define cutoff values for occludable angle (OA). 
Design: Non-randomized case control study. 
Participants and controls: 45 fellow eyes of APACG and 
43 control eyes with ACD less or equal to 2.1 mm. 
Methods: We selected 45 participants in sequence with 
one eye APACG attacking in clinic of Beijing Tongren hos-
pital. Include criteria: no APACG attacking, optic nerve and 
visual field normal, no other anterior segment disease, and 
excluding secondary glaucoma. The 43 controls were from 
the beijing eye study with acd less or equal to 2.1 mm, 
whose gender and agegroup matched with participants, but 
no glaucoma for both eyes, excluding anterior segment dis-
ease or surgery. Both underwent a complete eye exam-
ination. Slit lamp adapted optical coherence tomography 
(SL-OCT) was used to take photos of anterior chamber. 
ACD, anterior chamber angle (ACA) and angle open dis-
tance at 500 microm (AOD500) for four quadrants was mea-
sured using a software program in the apparatus itself. For 
statistics analyzing, we use roc curve, discriminant analysis 
and chi-square test, (p<0.01 has significance). 
Main outcome measures: ACD (corneal endothelial sur-
face to anterior lens surface), ACA (scleral spur as APEX 
of the angle, one boundary was on corneoscleral wall 500 
microm anterior to it, the other was on iris surface 500 mi-
crom from it) and AOD500 (from one point on corneoscleral 
wall 500 microm anterior to scleral spur did an vertical line 
across iris surface, and the distance between them). 
Results: The area of ACD, ACAmean and AOD500mean 
(mean for four quadrants) are 0.699, 0.828 and 0.833. From 
discriminant analysis we could conclude the formula y=0
.559ACAN+0.559ACAT+0.487ACD and 80.7% of original 
grouped cases correctly classified when analyzing four quad-
rants ACA. If four quadrants’ ACA and AOD500 were ana-
lyzed, and then y=0.576AODN+0.523ACAT+0.466ACD and 
81.8% correctly classified. According to Shaffer ≤1 (ACA ≤ 
10 degree) define narrow angle, narrow angle ≥1 quadrants, 
or 20 degree (Shaffer ≤2) as cutoff value for narrow angle, 
narrow angle ≥2 quadrants define OA, chi-square test had 
significance(p=0.003 and 0.002 respectively). 

Conclusions: ACA and AOD500 are good predictions for 
detection APACG angle risk factors in shallow ACD per-
sons. According to Shaffer system ≤1 and ≥1 quadrants 
or Shaffer system ≤2 and ≥2 quadrants define OA are 
more scientific in our study. Nasal anterior chamber an-
gle is more pivotal in the attack of APACG than other 
three quadrants. 
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P192 ANTERIOR CHAMBER DEPTH AND ANTERIOR 
CHAMBER ANGLE AS MEASURED BY OPTICAL CO-
HERENCE TOMOGRAPHY (OCT) IN ADULT CHINESE 
AND THEIR ASSOCIATIONS WITH OCULAR AND GEN-
ERAL PARAMETERS. THE BEIJING EYE STUDY
W. Cao1, L. Xu1, C.X. Chen1, H. Yang1, J.B. Jonas2

1Beijing Tongren Hospital, BEIJING, China, 2University of 
Heidelberg, MANNHEIM, Germany

Objective: To investigate the normal variation of anterior 
chamber depth (ACD) and anterior chamber angle (ACA), 
and their relationships with ocular and general parame-
ters, including age, gender, refractive error, body height 
and body weight in adult Chinese. 
Design: Population-based cross-sectional study.
Participants: 3251 adult Chinese aged 45 to 89 years 
(3251 eyes) attended the 5-year follow-up study of the 
Beijing Eye Study. 
Methods: They underwent a basic medical examination 
such as body weight , body height and questionnaire for 
disease history and a complete eye examination, includ-
ing visual acuity, autorefractometer, slit lamp biomicrosco-
py, intraocular pressure with noncontact tomography, slit 
lamp adapted optical coherence tomography(SL-OCT), vi-
sual field and optic disc photography. We use SL-OCT to 
take photos of anterior chamber (all right eyes were se-
lected). ACD and ACA were measured using a software 
program in the apparatus itself. And nasal (ACAN) and 
temporal (ACAT) angles were measured because just take 
the horizontal photos. 
Main outcome measures: ACD (corneal endothelial sur-
face to anterior lens surface), ACA (scleral spur as APEX of 
the angle, one boundary was on corneoscleral wall 500mi-
crom anterior to it, the other was on iris surface 500mi-
crom from it), and refractive errors (expressed as spherical 
equivalents, SER: hypermetropia as mean SER > 1.00 di-
opter, myopia as mean SER <1.00 diopters, and emme-
tropia as mean SER < or = 1.00 diopters and > or =1.00 
diopters, inclusive).
Results: After excluding eye with IOL implantations, glau-
coma , unclear photos, without photos, anterior segment 
diseases, there were 2893 (89.0%) analyzed. The ACD 
and ACAmean (the average of ACAT and ACAN) were 
2.43±0.33mm and 38.5±16.1 degree on average. People 
aged 45 to 55 years, when compared with those more than 
75, had deeper ACDS (+0.25 mm) and wider acas (+9.5 
degree). After controlling for age, women had shallower 
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ACDS, narrower acas than men. The variation in ACD and 
ACA with refractive errors was linear. 
Conclusions: Both ACD and ACA have no relationships 
with area (urban and rural). Shallowing of ACD and narrow-
ing of ACA in adult Chinese is associated with older age, 
female, hypermetropia, shorter in body height and thinner 
in body weight. It is joyful if this could provide some help 
in confirm population with high risk to develop angle-clo-
sure glaucoma in adult Chinese. 
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P193 A PROSPECTIVE OPTICAL COHERENCE TO-
MOGRAPHY EVALUATION OF ANTERIOR CHAMBER 
DIMENSIONS BEFORE AND AFTER LASER IRIDOTO-
MY IN EUROPEAN EYES
K. Mansouri, T. Shaarawy
University of Geneva, ophthalmology, GENEVA, Switzer-
land

Purpose: The aim of this study was to quantify changes in 
anterior chamber dimensions by optical coherence tomog-
raphy (OCT) after nd:yag laser iridotomy (LPI) in european 
patients with primary angle closure glaucoma (PACG). 
Patients and Methods: Twenty eyes of 14 consecutive 
patients presenting a PACG at our clinic were examined 
with OCT at presentation, and one week after a nd:yag 
laser peripheral iridotomy. Average age of patients was 
62.0 ± 16.6 (sd) years. Eight patients were females. The 
mean central anterior chamber depth (ACD) and the tra-
becular-iris angle (TIA) were measured with OCT. Base-
line measurements were made under dim light conditions. 
All acd measurements were made vertically and horizon-
tally using the inbuilt software and the mean of both ACD 
measurements was used for the analysis. All TIA mea-
surements were done in the superior, nasal, inferior, and 
temporal quadrants. 
Main outcome measures: TIA and ACD. 
Results: The mean ACD increased insignificantly from 1.85 
± 0.39 to 1.86 ± 0.28 after LPI. The measured average 
angle was 9.36 ± 2.8 degrees before and 15.19 ± 4.4 de-
grees after LPI, showing a significant increase in angle di-
mensions (p = 0.00022). 
Conclusions: LPI lead to a significant widening of the an-
terior chamber angle. However, there was no change in the 
mean anterior chamber depth before and after LPI. OCT 
examination is a viable and non-invasive tool for quantita-
tive visualization of the anterior chamber. 
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P194 THE APPLICATION OF VISANTE ANTERIOR 
SEGMENT OPTICAL COHERENCE TOMOGRAPHY IN 
HEALTHY SOUTHERN CHINESE OVER 50 YEARS OF 
AGE: A PRELIMINARY STUDY 
M. Fang, J. Ge, D. Wang, M. He
Zhongshan Ophthalmic Center, GUANGZHOU, China

Objective: To describe the use of the visante anterior seg-
ment optical coherence tomography (OCT) in imaging the 
anterior segment parameters of healthy southern Chinese 
over 50 years of age. 
Design: Cross-sectional study. 
Participants: Three hundred ninety-six healthy persons in 
southern China country over 50 years old were recruited 
in this study. The subjects in the age groups of 50s, 60s, 
70s, 80s were 167, 108, 109, 12 respectively. Both eyes 
(if eligible) of each subject were included in the study. Ex-
clusion criteria were hypermyopia, hypopia, uveitis, or pre-
vious ophthalmic surgery. 
Methods: A commercial 1310-nm infrared light visante an-
terior OCT system was used for anterior segment evalua-
tion. 792 eyes of 396 subjects were enrolled in the study. 
Both eyes in each patient were examined. The images 
were then analyzed by the built-in software. 
Main outcome measures: CCT (central corneal thickness), 
ACD (anterior chamber depth), LT (lens thickness). 
Results: Average age of the participants was (63±9 )years 
old (50~86). The average CCT, ACD and LT was 0.510±0.03 
μm, 2.56±0.30 mm and 4.74±0.33 mm respectively. There 
were no significant differences in image measurements 
between the right and the left eyes. ACD decreases with 
age (r =-0.182, p=0.00). LT increases with age (r =0.343, 
p=0.000). There was no difference in CCT among differ-
ent age groups. There was strong association between LT 
and ACD (r =-0.555, p=0.000). 
Conclusions: Visante anterior OCT is a new alternative for 
the anterior segment measurements. Compared with UBM, 
OCT provides a non-contact approach and it requires no 
coupling medium or supine positioning. The position and 
orientation of the scan can be localized and visualized from 
the real-time camera panel. OCT also provides higher axial 
resolution images (18μm in visante versus 25 μm in UBM). 
In our study, lt grows with aging, ACD decreases with ag-
ing, and with the increase of lt, the ACD decreases, the 
CCT has no difference among different age groups. 
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P195 A PROSPECTIVE COMPARISON OF ULTRASOUND 
BIOMICROSCOPY AND OPTICAL COHERENCE TOMOG-
RAPHY FOR EVALUATION OF ANTERIOR CHAMBER 
DIMENSIONS IN EUROPEAN EYES
K. Mansouri
University of Geneva, ophthalmology, GENEVA, Switzer-
land

Purpose: The aim of this study is to compare the accuracy 
in measurement of the anterior chamber angle by anterior 
segment optical coherence tomography (OCT) compared to 
ultrasound biomicroscopy (UBM) in European patients. 
Patients and Methods: Fifty-five eyes of 33 consecutive 
patients presenting narrow angles or PAC at our clinic 
were examined at presentation with OCT, followed imme-
diately by UBM. Average age of patients was 56.9 ± 16.1 
(SD) years. Twenty patients were females. The trabecu-
lar-iris angle (TIA) was measured in the superior, nasal, 
inferior, and temporal quadrants. Baseline measurements 
were made under dim light conditions. 

Main outcome measures: OCT and UBM measurements 
of the trabecular-iris angle (TIA). 
Results: All measurements were made in the four quad-
rants. The mean superior TIA was 15.22 ± 11.64° in OCT 
and 11.26 ± 11.06° in UBM (p = 0.096), nasal TIA was 
18.06 ± 12.65° (OCT) and 14.53 ± 9.86° (UBM) (p = 0.14), 
inferior TIA was 16.25 ± 11.15° (OCT) and 12.53 ± 8.24° 
(UBM) (p = 0.077), and temporal TIA was 16.36 ± 11.68° 
(OCT) and 14.51 ± 10.31° (UBM) (p = 0.428). 
Conclusions: Our comparative study shows good corre-
lation between UBM and OCT for the quantitative assess-
ment of the anterior chamber angle. OCT examination is 
a viable and non-invasive tool for evaluation of the ante-
rior chamber angle. 
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P196 COMPARISON OF SLIT LAMP ADAPTED ANTERI-
OR SEGMENT OPTICAL COHERENCE TOMOGRAPHY 
(SL-OCT) AND ULTRASOUND BIOMICROSCOPY (UBM) 
FOR ASSESSMENT OF ANTERIOR SEGMENT
V. Vengayil1, A. Aggarwal1, T. Dada1, R. Gadia1, V. Anu-
sha1, S. Jindal2, R. Sihota1

1All India Institute of Medical Sciences, DELHI, India

Objective: To compare the anterior segment parameters 
using slit lamp adapted anterior segment optical coher-
ence tomography (SL-OCT) and ultrasound biomicrosco-
py (UBM). 
Design: Cross-sectional observational study. 
Participants: Twenty eyes of 20 normal emmetropic sub-
jects with normal pupillary reaction were evaluated. 
Methods: Twenty eyes of 20 subjects underwent anteri-
or segment evaluation by SL-OCT (Heidelberg Engineer-
ing inc, Germany), and UBM (paradigm). Central corneal 
thickness (CCT), anterior chamber depth (ACD), and the 
peripheral irido-corneal angles (superior and inferior) were 
assessed and compared. 
Main outcome measure: Angle opening distance 500 mi-
crons at superior and inferior angles (AOD 500 sup. and 
inf), trabecular iris angle (sup. and inf), anterior chamber 
depth (ACD) and central corneal thickness (CCT). 
Results: There was good correlation between SL-OCTand 
UBM measurements; r = 0.51 for AOD 500 superior angle 
(p< 0.01 ), r = 0.49 for AOD 500 inferior angle (p< 0.012 
), r = 0.83 for TIA superior( p < 0.0001), r = 0.64 for TIA 
inferior ( p < 0.001), r = 0.85 for ACD (p<0.0001 ) and r = 
0.44 for CCT (p< 0.03 ) (table 1). The ciliary body could 
only be clearly imaged on the UBM. 
Conclusion: There is a good correlation between sl-oct 
and UBM for anterior segment measurements. SL-OCT has 
the advantage of being a non contact method, takes less 
time and allows imaging in a sitting position. UBM provides 
a better image of the ciliary body. 
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P197 MORPHOLOGIC AND FUNCTIONAL ANALYSIS OF 
FILTERING BLEBS BY ANTERIOR SEGMENT OPTICAL 
COHERENCE TOMOGRAPHY
I. Liehneová, T. Benda
Masaryk´s Hospital, ÚSTÍ NAD LABEM, Czech Republic

Objective: To analyze bleb structure after filtering surgery 
using the anterior segment optical coherence tomograph 
(AS-OCT) and to compare the results with clinical findings 
and long-term success rates of glaucoma surgery. 
Methods: We retrospectively evaluated 113 filtering blebs of 
87 patients following trabeculectomy. Ophthalmologic exam-
inations included slit-lamp examination, applanation tonom-
etry and AC-OCT. Eyes were classified into three groups. 
Morphologic appearance and functional of filtering and non-
filtering blebs were compared in a masked manner. 
Results: Only in 36% of filtering blebs were correlated 
morphologic appearance and bleb function, these eyes 
had a mean IOP 14mmHg (range 8-18 mmHg) without 
medication. 
Conclusion: Examination by ACcOCT offers additional in-
formation about postoperative bleb function. 
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P198 DETERMINATION OF CENTRAL CORNEAL THICK-
NESS AND ANTERIOR CHAMBER DEPTH MEASURE-
MENTS BY SL-OCT AND VISANTE ANTERIOR SEGMENT 
OPTICAL COHERENCE TOMOGRAPHY
K. Fan1, S. Low1, P.S. Lee1, L.M.E. van Koolwijk1, W.P. 
Nolan1, P.J. Foster1, P.T. Khaw2

1UCL Institute of ophthalmology, LONDON, United Kingdom, 
2Moorfields Eye Hospital, LONDON, United Kingdom

Purpose: To compare central corneal thickness (CCT) and 
anterior chamber depth (ACD) measurements taken with 
two commercially-available anterior segment optical coher-
ence tomography (AS-OCT) systems: Slit lamp-OCT (SL-
OCT) (Heidelberg Engineering, Dossenheim, Germany) and 
Visante OCT (Carl Zeiss, meditec, Dublin, CA). 
Design: Prospective case series. 
Participants: Twenty-four eyes of fourteen patients with 
primary angle closure were assessed with SL-OCT and 
Visante to record central corneal thickness and anterior 
chamber depth in standardized lighting conditions. 
Methods: Two sets of readings were taken by a single ob-
server for each system and the average of the two read-
ings was used for statistical analysis. All readings were then 
repeated by a second observer. Inter- and intraobserver 
agreement of measurements was compared. 
Main outcome measures: Assessment of agreement be-

tween devices and observers were carried out using Bland-
Altman analysis. 
Results: The mean ACD measurement was comparable 
for both systems, it was 2.16 mm (standard deviation [SD] 
0.56) for SL-OCT and 2.24 mm (SD 0.55) for Visante. The 
average difference between SL-OCT and Visante values 
for ACD was -0.023 mm (95% confidence interval [CI], -
0.050 to 0.005). The mean CCT for SL-OCT was 545.2 mi-
crons (SD 30.6) and 547.9 microns (SD 31.2) for Visante. 
The mean difference between the two readings was -2.75 
microns (95% CI, -6.6 to 1.1). All inter- and intra-observer 
variation fell within 2 standard deviations of the mean. 
Conclusions: Both ACD and CCT obtained by SL-OCT 
and Visante showed good agreement and may be used 
interchangeably in a clinical setting. 

P199 ANTERIOR SEGMENT OPTICAL COHERENCE TO-
MOGRAPHY IMAGING OF TRABECULECTOMY BLEBS 
BEFORE AND AFTER LASER SUTURE LYSIS
M.C.D. Aquino1, M. Singh2, A. Tin2, D.S. Friedman3, Z. 
Ce2, P.J. Foster4, W.P. Nolan5, J.L.S. See1, S.D. Smith6, 
P.T.K. Chew1

1National University Hospital, SINGAPORE, Singapore, 
2National University of Singapore, DEPARTMENT OF 
OPHTHALMOLOGY, Singapore, 3Wilmer Eye Institute, 
BALTIMORE, United States of America, 4Institute of Oph-
thalmology, LONDON, United Kingdom, 5Moorfields Eye 
Hospital, LONDON, United Kingdom, 6Cole Eye Institute, 
CLEVELAND, OH, United States of America

Purpose: To image trabeculectomy blebs before and af-
ter laser suture lysis (LSL) using anterior segment optical 
coherence tomography (AS-OCT). 
Methods: This was a prospective observational study of 7 
patients who underwent LSL. All blebs were imaged with 
a prototype of the AS-OCT (Carl Zeiss Meditec Inc, Dub-
lin, CA, USA) before and after LSL. Standardized color 
mono-photographs of blebs were also obtained at each 
visit. Blebs were assessed for the following qualitative fea-
tures: bleb height, thickness of the conjunctiva in the bleb 
wall, apposition of the scleral flap to underlying sclera and 
patency of the internal ostium. High blebs were defined as 
total bleb height (TH) exceeding twice scleral thickness 
S (i.e., TH>2S), moderate height blebs as S<TH<2S and 
low blebs as TH<S. 
Results: Seven blebs in eyes of 7 patients were imaged. 
There were 4 men (57.1%) and the mean age of patients 
was 66.0 ± 12.0 years. Pre LSL, 5 blebs were low and 2 
were of moderate height. After LSL, 6 out of 7 eyes (85.7%) 
showed an increase in total bleb height. In these 6 eyes, 
the bleb wall thickness increased and the scleral flap was 
found to have separated from sclera with the formation 
of a hyporeflective area between scleral flap and sclera, 
suggestive of an aqueous filled space. In one eye, there 
was no discernable change in bleb height, cavity height 
or wall thickness. 
Conclusions: AS-OCT was able to demonstrate features 
of bleb morphology that changed after LSL. The results of 
this study support the potential use of AS-OCT in imaging 
blebs after trabeculectomy. 
References: 
1. Cairns JE. Trabeculectomy. Am J Ophthalmol 1968, 
66:673-679. 2. Lieberman MF. Suture lysis by laser and 
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P200 COMPARISON THE MEASUREMENTS OF AS-
OCT SCANNING IMAGES USING ANTERIOR SEGMENT 
ANALYSIS PROGRAM AND MATLAB CUSTOM ANAL-
YSIS SOFTWARE
M.C.D. Aquino1, C. Zheng2, J.L.S. See1, H.X. Xu3, T. Aung4, 
P.T.K. Chew1

1National University Hospital, SINGAPORE, Singapore, 
2National University of Singapore, DEPARTMENT OF 
OPHTHALMOLOGY, Singapore, 3Computer School, SIN-
GAPORE, Singapore, 4Singapore National Eye Center, SIN-
GAPORE, Singapore

Purpose: To compare the measurements of anterior seg-
ment optical coherence tomography (AS-OCT) scanning 
images using two different forms of software: Anterior Seg-
ment Analysis Program (ASAP) based on ImageJ and a 
custom software based on Matlab. 
Participants, Methods, Outcome measures: Ten normal 
subjects were recruited from the glaucoma service at the 
National University Hospital, Singapore. All subjects under-
went imaging of the nasal and temporal anterior chamber 
angles with a prototype AS-OCT by a single operator. Only 
images of right eyes acquired under light conditions were 
chosen for this study. All images were measured offline 
by an independent, masked observer using two different 
forms of analysis software. The following parameters were 
measured: anterior chamber depth (ACD), lens vault (LV), 
scleral spur-to-scleral spur distance (SSD), angle open-
ing distance at 500um and 750um from the scleral spur 
(AOD500 and AOD750) and angle recess area at 500um 
(ARA500). Both forms of software used the same defini-
tion for ACD, LV and SSD. While the Matlab analysis soft-
ware used conventional definitions of AOD (defined as the 
distance along a perpendicular line from the corneal en-
dothelium to the anterior iris surface at a given distance 
from the scleral spur) and ARA (the area bound by the 
corneal endothelium, anterior iris surface and the AOD), 
the ASAP used modified definitions of AOD (distance of 
chord drawn from the corneal endothelium to the anteri-
or iris surface, in a circle of a given radius from the scler-
al spur) and ARA (area within the circle of a given radius, 
bounded by the cornea endothelium and anterior iris sur-
face) which we believe are more reliable. The intraclass 
correlation coefficient (ICC) was calculated as a measure 
of correlation between two forms of software. 
Results: Anterior chamber depth (ACD), lens vault (LV), 
and scleral spur-to-scleral spur distance (SSD) measure-
ments showed excellent correlation (ICC 0.802 - 0.993) be-
tween the two forms of software. The temporal and nasal 
angle parameters (ARA500, AOD500 and ARA750) dem-

onstrated good to excellent (ICC range: 0.548 to 0.758) 
correlation. 
Conclusion: AS-OCT allows quantitative assessment of the 
anterior segment. Previous studies have demonstrated a 
high reproducibility of such measurements. As the Matlab 
software is too cumbersome and time-consuming to use 
clinically, the ASAP was developed in order to allow a more 
user-friendly interface. This study shows good to excellent 
correlation between the two forms of software. The ASAP 
is a useful tool to be used in combination with the AS-OCT 
in the analysis of images of the anterior segment. 
 
6.9.2.2. Clinical examination methods: 
Computerized image analysis: Optical 
coherence tomography: Posterior
P201 STUDY OF THE CHARACTERISTICS OF RETINAL 
NERVE FIBER LAYER PARAMETERS DETECTED BY 
OCT IN 5-40 MYOPIC SUBJECTS
X. He, D. Cao
Da-ping Hospital, CHONG QING, China

Objective: To evaluate characteristics of the peripapillary 
retinal nerve fibre layer (RNLF) thickness parameters and 
investigate the relationship between RNLF thickness and 
the diopter in Chinese myopic subjects whose ages ranged 
from 5 to 40 years with optical coherence tomography. 
Methods: The peripapillary RNLFt of 205 myopic eyes 
and 68 normal eyes were imaged on the Stratus OCTTM 
3000. Thickness of the RNLF around the disc was deter-
mined with 3.4 mm diameter circle OCT-scan, and it was 
measured and analyzed using the RNLF thickness aver-
age analysis program. 
Results: The RNLF is thickest in 7 and 11, and thinnest 
in 3 according clock type (left eyes reversed to right eyes). 
The RNLF thickness is thicker in the inferior quadrant (i) 
and the superior quadrant (s), followed by the temporal 
quadrant (t), and progressively less in nasal quadrant (n). 
The RNLFt parameters at 7 clock, 11 clock, smax, imax, 
smax/imax, and max-min did not have statistically signifi-
cant differences (p>0.05) between normal control and my-
opic groups. There were statistically significant differences 
(p<0.05 ) at 3 clock, 4 clock, and nasal RNLFt parameters. 
By partial correlation analysis existed the relationship be-
tween the myopic diopter and the RNLFt parameters in the 
myopic eyes after the age factor was controlled. The RNLFt 
parameters in the superior and nasal had negative correla-
tion with myopia diopter(r=-0.183~-0.362, p=0.009~0.000, 
p<0.05), but that in the inferior quadrant and the temporal 
quadrant did not have statistically significant correlation with 
diopter (r=0.005~0.122, p=0.942~0.082, p>0.05). 
Conclusion: The nasal RNLF thickness decreased was 
detected out in mild myopic subjects, and it was more 
ob viously in the moderate and severe myopia patients. 
However, there were no significant changes in the tem-
poral part and the temple-inferior part. The characteris-
tics of the myopic RNLF thickness should be considered 
carefully, when we identified RNLF thickness changes be-
tween subjects in myopia and patients who suspected for 
early glaucoma. 
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P202 THE STABILITY STUDY FOR THE RNFLT PARAM-
ETERS DETECTED BY OPTICAL COHERENCE TOMOG-
RAPHY IN NORMAL CHINESE
X. He, D. Cao
Da-ping Hospital, CHONG QING, China

Objective: To evaluate the stability of the parameters of 
retinal nerve fiber layer thickness (RNLFt) detected by OCT 
and investigate the relationship between RNLFt and gen-
der, right or left eye, and ages. 
Methods: The 121 normal subjects ( 242 eyes) with age 
from 5 to 40 years old. The RNLF parameters around the 
disc 3.4 mm diameter was taken on Stratus OCTTM 3000 
at all enrolled participants and it was analyzed with the 
RNLFt average analysis program. 
Results: The coefficient of variation (%) of the RNLFt pa-
rameters in terms of clock (1,2,~,12) were 19.06, 23.56, 
20.33, 20.52, 17.80, 16.39, 13.72, 19.93, 16.01, 16.42, 
12.63,  and 18.0 , respectively. The in the superior, na-
sal, inferior, temporal quadrant and average thickness were 
11.84, 17.71, 11.26, 15.15, and 8.43, respectively. Some 
RNLFt parameters including 2,3,7,10,n,t, and smax/tavg 
had statistically significant differences (t=2.257~3.344, 
p=0.025~0.001, p<0.05) between genders. Some RNLFt 
parameters including 4, 5, 6, 7, 9, i, smax, imax, smax/
imax, and max-min did not have statistically significant dif-
ferences (t=1.706~0.030, p=0.091~0.976, p>0.05) between 
right eyes and left eyes. The parameters including 1,4,9, 
n, imax, and imax/tavg had statistically significant differ-
ences (p<0.05) among different age groups. 
Conclusions: The most stable is average thickness among 
the 24 oct parameters. The more stability is in s and i than 
n quadrant. The variation of 7 and 9 o’clock is the least. 
Some RNLFt parameters have statistically significant dif-
ferences between gender, eyes and among age groups. 
We should choose more stability parameters for early glau-
coma diagnosis. 

P203 COMPARISON OF INDIGENOUSLY DEVELOPED 
OCT BASED AUTOMATED CLASSIFIERS WITH THOSE 
OF HRTII FOR DETECTING GLAUCOMATOUS DAM-
AGE
V. Gupta, P. Naithani, P. Sony, T. Dada, R. Sihota
Dr RP Centre for Ophthalmic Sciences, NEWDELHI, In-
dia

Purpose: To compare the performance of onh and peripap-
illary RNLF parameter based formulae generated by OCT 
with those by CSLO using HRT II (Heidelberg Retinal To-
mograph; for the detection of early to moderate glaucoma 
from healthy eyes. 
Design: Cross sectional study. 
Methods: One hundred and twenty eyes of 120 consecu-
tive and eligible subjects (60 glaucomatous patients and 60 
healthy controls) underwent CSLO and OCT tests. Glau-
coma was staged on visual field criterion. The linear dis-
criminant functions (LDF) and the Moorfields regression 
analysis (MRA) software inbuilt in the HRT II were eval-
uated and compared statistically with indigenously devel-
oped OCT based algorithms namely artificial neural network 
(ANN), linear discriminant functio n(LDF) and classification 
and regression tree (CART). 
Results: The average RNLF thickness had the highest 

area under ROC curve (AUC) for differentiating moder-
ate glaucoma (0.953), as well as early glaucoma patients 
(0.937) from controls amongst the OCT parameters. In ONH 
evaluation, the largest AUC was for the vertical cup/disc 
ratio both in differentiating normal subjects from moder-
ate (0.951) as well as the early glaucoma group (0.911). 
Amongst all the HRT II parameters, the vertical cup/disc 
ratio had the highest AUC in differentiating early (0.852) 
as well as moderate glaucoma eyes (0.894) from the con-
trol subjects (fig. 1). 
Conclusion: OCT-based classifiers have a higher sensitiv-
ity and specificity in detecting early glaucoma from those 
inbuilt in HRT. Amongst the three indigenously developed 
OCT classifiers, LDF had the highest AUC and the lowest 
misclassification rate 
Refererences: 
1. Schuman JS, Hee HR, Arya AV et al. Optical coher-
ence tomography: a new tool for glaucoma diagnosis. Curr 
Opin Ophthalmol 1995;6:89-95. 2. Rohschneider K, Burk 
RO, Kruse FE, et al. Reproducibility of optic nerve head 
topography with a new laser scanning tomographic device. 
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ba S, Caprioli J, et al. Agreement between clinicians and 
a confocal scanning laser ophthalmoscope in estimating 
cup/disc ratios. Am J Ophthalmol 1995;119:415-421. 4. 
Kruse FE, Burk Row, Volcker HE et al. Reproducibility of 
topographic measurements of optic nerve head with top-
ographic scanner. Ophthalmology 1989;96:1320-1324. 5. 
Dreher AW, Tso PC, Weinreb RN. Reproducibility of optic 
nerve head measurements of normal and glaucomatous 
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P204 A COMPARISON OF RETINAL NERVE FIBER LAY-
ER THICKNESS DISTRIBUTION AND DIAGNOSTIC CA-
PABILITY OF FOURIER-BASED ANALYSIS OF MYOPIC 
AND NON-MYOPIC EYE
H. Kobayashi
Kokura Memorial Hospital, KITAKYUSYU, Japan

Purpose: To compare the distribution of retinal nerve fiber 
layer thickness and diagnostic capability of Fourier-based 
analysis of RNFL thickness distribution between myopic 
and non-myopic eyes. 
Design: Cohort study. 
Participants: Forty healthy individuals and 40 glaucoma 
patients with myopia of -5 diopters and greater and 40 
healthy individuals and 40 glaucoma patients with less 
than -5 diopters. 
Testing: All subjects were imaged using optical coherence 
tomography (OCT 3000, Zeiss-Humphrey).The pattern of 
thickness measurements from SLP and OCT in the 32 
sectors around the optic disc was analyzed to obtain the 
Fourier coefficients. The fast Fourier transformation was 
employed to determine the coefficients. The values were 
entered into linear discriminant analysis. 
Main outcome measures: Receiver operating character-
istic (ROC) curve were used to compare the performance 
of the Fourier-based metrics against other commonly used 
RNFL analytical procedures. 
Results: In healthy individuals with and without severe 
myopia, OCT showed the double-hump pattern, and also 
showed that both peaks were shifted to more temporal ac-
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cording to the severity of myopia. The area under the ROC 
curve (AUC) using the linear discriminant function based 
on Fourier analysis was 0.884 and 0.949 in eyes with and 
without severe myopia, respectively, and greater compared 
with any conventional analytical procedures. To improve 
diagnostic capability, eyes with severe myopia were divid-
ed based on the severity of myopia; -5 to -7.9 diopters, -
8 to -9.9 diopters and -10 diopters and higher. The AUC 
was 0.949 in eyes with -5 to -7.9 diopters, 0.915 in eyes 
with -8 to -9.9 diopters, and 0.898 in eyes with -10 diop-
ters and higher. 
Conclusions: In patients with severe myopia, the discrim-
inant function based on the output from a Fourier analysis 
of RNFL data resulted in better diagnostic capability com-
pared with other common RNFL analytical procedures. Di-
agnostic capability improved when subjects were divided 
based on myopic refraction. 

P205 COMPARISON OF 3.4 MM VS. 2.27X PROPORTION-
AL SCANNING PROTOCOLS OF OPTICAL COHERENCE 
TOMOGRAPHY FOR MEASURING RETINAL NERVE FI-
BER LAYER THICKNESS IN DIFFERENT-SIZED OPTIC 
NERVE HEADS
S. Kaushik, S.S. Pandav, P. Ichhpujani, A. Gupta
Advanced Eye Centre,, CHANDIGARH, India

Purpose: To compare retinal nerve fiber layer (RNLF) mea-
surements by optical coherence tomography (OCT) using 
different scan protocols in normal, disc suspect and glau-
comatous eyes with different-sized optic nerve heads. 
Design: Prospective, cross-sectional observational study. 
Participants: Thirty-two normal, 53 disc suspect and 30 
glaucomatous eyes of the same number of adult subjects 
aged between 40-70 years. 
Methods: Using the Stratus OCT', disc size was mea-
sured using the fast optic disc scanning protocol. Based 
upon published data of optic disc size measured by OCT, 
eyes with disc area 1.85'2.75 mm2 were classified as av-
erage- sized discs, while those with less than and greater 
than this range were grouped into small and large-sized 
discs respectively. RNLF thickness was measured using 
the 'standard' fast RNLF 3.4 mm and 2.27x proportional 
scan protocol. 
Main outcome measures: Average and inferior average 
RNLF thickness measurements by each scan protocol was 
compared in different-sized optic discs in each diagnos-
tic group. 
Results: The mean disc area was 2.74 ± 0.34 mm2, 
2.77±0.53 mm2, and 2.65 ± 0.69 mm2 in normal, disc sus-
pect and glaucomatous eyes respectively. Only 2 eyes each 
in normal and glaucoma groups had small discs and were 
excluded from analysis. In normal subjects, there was no 
significant difference in RNLF thickness (p=0.823 and 0.478 
respectively) in average sized or large discs using the stan-
dard protocol (table 1). Using the proportional scan, RNLF 
measurements in large discs were significantly thinner com-
pared to average-sized discs (p=0.008; p=0.004). In disc 
suspects with large discs, RNLF measurements using stan-
dard protocol were similar to that in normal subjects, but 
were significantly thicker compared to disc suspects with 
average-sized discs(table 2). Using standard protocol, glau-
comatous eyes with large discs showed significantly thick-
er (p=0.140) RNLF measurements compared to those with 

average-sized discs (table 3). Measurements using the pro-
portional scan protocol were similar in average and large-
sized discs (p=0.836; p=0.594), despite less severe disease 
in the latter. 
Conclusions: In normal subjects, the disc size does not 
appear to affect RNLF measurements by OCT using the 
standard fast scanning protocol. This may indicate that the 
distance from the centre of the optic disc is what deter-
mines the RNLF thickness, rather than distance from the 
optic disc margin as believed. Standard 3.4 mm scanning 
protocol should be employed while measuring RNLF thick-
ness by the OCT. The 2.27x- proportional scanning pro-
tocol may lead to fallacious measurements in large-sized 
discs, and should be avoided. 
References:
1. Ramakrishnan R, Abdul KM, Wido B. Optic disc morphom-
etry with optical coherence tomography: comparison with 
planimetry of fundus photograph and parapapillary atrophy 
and pigmentary conus. Ind J Ophthalmol 2005;53:187-91. 
2. Savini G, Zanini M, Carelli V, Sadun AA, Ross-Cisneros 
FN, Barboni P. Correlation between retinal nerve fibre layer 
thickness and optic nerve head size: an optical coherence 
tomography study.Br J Ophthalmol 2005;89:489-92. 
 
P206 EVALUATION OF THE STAGE OF GLAUCOMA-
TOUS DAMAGE MEASURED BY VISUAL FIELD AND 
OPTIC COHERENCE TOMOGRAPHY
S. Yalvac1, B. Satana2, S. Acer Cansever2, U. Eksioglu2, 
S. Duman2

1Yeditepe University Eye Hospital, ANKARA, Turkey
2Ankara Education and Research Hospital, ANKARA, 
 Turkey

Purpose: To evaluate the relationship between visual field 
and retinal nerve fiber layer (RNLF) thickness measured 
by optical coherence tomography (OCT) to stage the glau-
comatous damage. 
Methods: A total of 86 eyes of 21 normal and 21 eyes 
of early glaucoma, 24 eyes of moderate glaucoma and 
20 eyes of severe glaucoma patients were enrolled in the 
study according to visual field scores staged with Hodapp-
Parrish Anderson (HAP) criterias. Thickness of the RNLF 
around the optic disc was determined with three 3.4 mm 
diameter circle OCT scans and also optic nerve parameters 
were evaluated. Average and segmental RNLF thickness 
values were compared among all groups. The correlation 
between mean deviation and RNLF thickness in the groups 
was also analyzed. Receiver operating characteristic (ROC) 
curve area was calculated to discriminate normal eyes from 
glaucomatous stages. 
Results: The average RNLF thickness (0.983), inferior av-
erage (0.978), 6 o’clock (0.966), horizontal integrated rim 
width (0.937) and vertical integrated rim area (0.933) had 
the strongest correlation in all parameters. 
Conclusion: OCT measurements of RNLF thickness may 
provide clinically important information in staging the glau-
comatous damage. 

P207 CORRELATION BETWEEN OPTICAL COHERENCE 
TOMGRAPHY RESULTS AND SCORING TOOL FOR AS-
SESING RISK (S.T.A.R.) IN PATIENTS WITH OCULAR 
HYPERTENSION
S. Yalvac1, B. Satana2, S. Acer Cansever2, U. Eksioglu2, 
S. Duman2
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1Yeditepe University Eye Hospital, ANKARA, Turkey, 2An-
kara Education and Research Hospital, ANKARA, Turkey

Purpose: To correlate the retinal nerve fiber layer thick-
ness (RNLF) and optic nerve head (ONH) parameters mea-
sured by optical coherence tomography (OCT) results with 
scoring tool for assesing risk (S.T.A.R.) Threshold in pa-
tients with ocular hypertension (OH). 
Material and Methods: Ninety-two patients with OH were 
divided into low (32 patients) moderate (36 patients) and se-
vere (24 patients) risk groups according to S.T.A.R. Calcu-
lating criterias and correlated to oct measurements of RNLF 
and ONH parameters. For the fast RNLF thickness proto-
col, three 3.4-mm diameter circular scans were acquired. 
Major parameters were average RNLF thickness, superior 
quadrant, nasal quadrant, inferior quadrant, temporal quad-
rant and segmental thickness per 12 o’clock hours. The fast 
optic nerve parameters were vertical integrated rim area 
(vira), horizontal integrated rim width (HIRW), disc diame-
ter, disc area, cup area, rim area, cup/disc (c/d) area ratio, 
horizontal c/d ratio and vertical c/d ratio. Receiver operating 
characteristics (ROC) curves and areas under these curves 
(AROCs) were produced for OCT parameters. 
Results: The c/d area (0.883), c/d vertical (0.881), vira 
(0.871), inferior RNLF (0.820), HIRW (0.814), average 
RNLF(0.786),and 6 o’clock hour (0.773) had the strongest 
correlation in all groups for OCT analysis. 
Conclusions: The average RNLF, inferior average, 6 o’clock 
hour segmental analyses for fast RNLF measurement and 
vira, HIRW, c/d area, c/d vertical for fast optic disc mea-
surement were the best parameters for S.T.A.R. Staging 
in patients with ocular hypertension. 

P208 RETINAL NERVE FIBER LAYER THICKNESS IN 
NORMAL, OCULAR HYPERTENSIVE AND GLAUCOMA-
TOUS INDIAN EYES: AN OPTICAL COHERENCE TO-
MOGRAPHY STUDY 
S. Kaushik1, J. Gyatsho2, S.S. Pandav1, K. Vishwanathan2, 
A. Gupta1

1Advanced Eye Centre, CHANDIGARH, India, 2Advanced 
Eye Centre, PGIMER, CHANDIGARH, India

Purpose: Studies using the stratus oct in normal Asian 
Indian eyes and Chinese eyes have demonstrated signifi-
cantly thicker RNLF thickness measurements compared to 
Caucasian eyes. This may affect RNLF measurements in 
ocular hypertensive and glaucomatous eyes. We conduct-
ed this study to ascertain RNLF thickness measurements 
in normal, ocular hypertensive (OHT) and glaucomatous 
Asian Indian eyes. 
Design: Prospective, observational cross-sectional study. 
Participants: This study included patients with OHT, pri-
mary open angle glaucoma (POAG) and age-matched nor-
mal controls. 
Methods: All included subjects were scanned with the Zeiss 
Optical Coherence Tomographer Stratus-OCT. The peripap-
illary RNLF thickness was scanned using the fast RNLF 
protocol. The global and four-quadrant average RNLF thick-
ness was computed. 
Main outcome measures: The main outcome measures 
were differences in RNLF thickness measurements between 
the three groups. Analysis of variance with post-hoc Bon-
ferroni comparisons was used to assess the differences 
in RNLF measurements between normal subjects and pa-

tients with OHT and POAG. Receiver operating characteris-
tics (ROC) curves and areas under these curves (AROCs) 
were calculated for average RNLF and four quadrant av-
erage measurements. 
Results: Twenty-three eyes of 23 POAG patients, 24 eyes 
of 24 OHT and 48 eyes of 48 normal controls were ana-
lyzed. RNLF thickness measurements with AROC values 
of the three groups are detailed in table 1. ROC curves 
are depicted in figure 1. The superior, inferior and glob-
al RNLF measurements were significantly thinner in oc-
ular hypertensives compared to normals (p=0.031,0.019 
and 0.022 respectively). All five RNLF parameters were 
significantly thinner in the POAG group compared to OHT 
group (p<0.001). Parameters with largest AROCs for dis-
tinguishing glaucoma from OHT were average and inferior 
average RNLF measurements (0.989 and 0.979 respective-
ly). Inferior and superior RNLF measurements had largest 
AROCs (0.717 and 0.700 respectively) to distinguish OHT 
from normal eyes. 
Conclusions: Stratus-OCT detected significant quantita-
tive differences in RNLF thickness between normal, ocu-
lar hypertensive and glaucomatous eyes. Our study, along 
with other studies on Asian eyes, has demonstrated that 
normal RNLF measurements in Asians are different from 
that reported from normal caucasian eyes (table 2). Any 
attempt to predict the probability of glaucoma must logi-
cally be based upon a normative database representative 
of the population being investigated. 
References:
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the retinal nerve fiber layer thickness in normal indian 
yes with optical coherence tomography. Ind J Ophthalmol 
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Comparison of macular and peripapillary measurements 
for the detection of glaucoma: an optical coherence to-
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P209 OPTICAL COHERENCE TOMOGRAPHY (OCT) AND 
HEODERBERG RETINA TOMOGRAPHY II (HRT-II) IM-
AGING OF SUPERIOR SEGMENTAL OPTIC NERVE HY-
POPLASIA (SSOH) PATIENTS
I. Henzan, S. Sawaguchi
University of the Ryulyus, OKINAWA, Japan

Purpose: To report the usefulness of optical coherence 
tomography (OCT) and Heidelberg Retina Tomography II 
(HRT-II) imaging on the diagnosis for superior segmental op-
tic nerve hypoplasia (SSOH) in nine Japanese patients. 
Design: Observational case series. 
Participants: Sixteen eyes of 9 patients with SSOH, 6 
male and 3 female diagnosed in ophthalmology, Universi-
ty of the Ryukyus. 
Methods: OCT and HRT-II imagings were taken for all 
patients. 
Main outcome measures: Visialization of loss of supe-
rior RNLF. 
Results: All patients showed good corrected visual acuity 
(20/20) and normal intraocular pressure. No patient had 
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maternal diabetes mellitus. Diagnosis of SSOH had made 
by the ophtalmoscopic findings and visual field test. HRT-
II either OCT-3000 clearly showed loss of superior rim of 
optic disc and retinal nerve fiber layer (RNLF). 
Conclusion: In accordance with the ophthalmoscopic find-
ings of superior entrance of central retinal artery, loss of 
superior RNLF, superior disc pallor, or superior scleral halo, 
HRT-II and OCT-3000 imaging showed the loss of superi-
or RNLF. These imaging technologies are useful to have 
quantitative data in SSOH patients. 
References: 
1. Petersen RA, et al. Arch Ophthalmol 1997;95:254. 2. 
Kim RY, et al. Arch Ophthalmol 1989;107:1312. 3. Landau 
K, et al. Am J Ophthalmol 1998;125:605. 4. Hashimoto, et 
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P210 THE EFFECT OF AGING ON GLAUCOMATOUS 
RETINAL NERVE FIBER LAYER THICKNESS CHANG-
ES AS MEASURED BY STRATUS OCT
C. Ajtony, Z. Balla, B. Kovacs
University of Pecs, PECS, Hungary

Purpose: To determine the effect of age on the retinal 
nerve fiber layer (RNLF) in glaucomatous and non-glau-
comatous eyes as measured by Stratus OCT (optical co-
herence tomography). 
Design: Cross-sectional observational study. 
Participants: Four hundred thirty-five glaucoma patients 
and forty-five normal subjects 22 to 86 years old. 
Methods: Glaucoma defined on the optic disc appearance 
typical for the disease, different subgroups selected by the 
hodapp-classification system based on humphrey standard 
automated perimetry findings (sita standard 24-2) and peri-
papillary fast RNLF scans performed by Stratus OCT with 
a diameter of 3.4 mm centered on the optic disc performed 
on one randomly selected eye of each subject. 
Main outcome measures: Linear regression analysis of 
the effect of age on peripapillary RNLF thickness in the 
different groups. 
Results: The mean average (AVG) RNLF thickness for 
early-glaucoma group (mean MD1.92 DB, 95% confidence 
interval, CI,2.03-1.81) was 86.87±12.97 μm, in the moder-
ate-glaucoma group (mean MD8.37 DB, 95% CI8.85-7.89) 
was 61.45±13.78 μm and in advanced-glaucoma (mean 
MD20.51DB 95% CI21.92-19.11) 46.97±10.39 μm. In all our 
regression analyses age was treated as independent vari-
able, while RNLF avg dependent variable. In normal sub-
jects peripapillary RNLF loss can be estimated as0.36 μm 
per year, coefficient of determination (r2)=0.1368, in early-
glaucoma 0.39 μm RNLF loss can be detected (r2)=0.1277. 
In moderate and advanced disease 0.26 μm and 0.18 μm 
RNLF decline is found, with (r2)=0.0375 and (r2)=0.0379, 
respectively. 
Conclusions: The effect of age on RNLF loss can be de-
tected in all stages of glaucoma. In earlier stages there is 
a more pronounced decline with age, while in more ad-
vanced stages the difference and the effect is more subtle. 
A cross-sectional study cannot define the temporal effect 
of structural changes on functional results, but may give 
important information in assessing the pattern of glauco-
matous progression. 
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P211 STRUCTURE FUNCTION RELATIONSHIPS COR-
RELATION BETWEEN RETINAL NERVE FIBER LAYER 
THICKNESS AND VISUAL FIELD CHANGES.
A. Wegner, K. Haas, R. Merte, M. Klopfer
Technical University Munich, MUNICH, Germany

Purpose: To evaluate the strength and pattern of the rela-
tionship between visual field (VF) sensitivity (MS) or defi-
ciency (MD) and retinal nerve fiber layer (RNLF) thickness 
measurements by optical coherence tomography (OCT). 
Design: Cross-sectional comparative study. 
Participants: Sixty primary open-angle glaucoma patients 
and 40 healthy controls were included. 
Methods: Measurements using stratus OCT and standard 
automated perimetry (program G2, Octopus, Interzeag), 
were obtained. 
Results: Relationships were curvilinear with the DB scale, 
with logarithmic regression of DB VF sensitivity against 
RNLF thickness being significantly better than linear regres-
sion. Logarithmic regression of 1/l VF sensitivity against 
RNLF thickness was no better than linear regression for 
all sectors. Structure function relationships generally were 
strongest between the inferotemporal RNLF sector and the 
superonasal visual field. 
Main outcome measures: MS and MD was recorded in 
the db and the 1/l scales. Linear and logarithmic relation-
ships were sought globally and in four VF sectors and cor-
related with RNLF thickness. 
Conclusions: The strength of the structure/function rela-
tionships compare well with previous reports in the litera-
ture. The relationships were curvilinear with the db scale 
and linear with the 1/l scale. The measurements suggest 
that RNLF thickness may be a more sensitive measure-
ment for early stages to moderate and perimetry a bet-
ter measure for advanced (ms <18db / md >12db) stages 
of glaucoma. 
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P212

6.9.5. Clinical examination methods: 
Computerized image analysis: Other
P213 THE CORRELATIONS BETWEEN RETINAL NERVE 
FIBER LAYER DEFECT AND PERIPAPILLARY ATRO-
PHY
B.J. Cho1, S.K. Kim2, H.J. Kong3, J.M. Seo1, H.C. Kim1, 
J.M. Hwang1, K.H. Park1

1Seoul National University Hospital, SEOUL, South-Korea, 
2Sun Kwon, SEOUL, South-Korea, 3Hyoun-Joong, SEOUL, 
South-Korea

Purpose: The azimuthal and quantitative correlation be-
tween retinal nerve fiber layer (RNFL) defect and peripapil-
lary atrophy (PPA) in patients with retinal nerve fiber layer 
defect was evaluated. 
Design: Retrospective chart review study. 
Participants: Eighty patients who had single localized 
RNFL defect. 
Methods: In the digital RNFL photos of the patients, the 
parameters of RNFL defect and PPA were measured man-
ually by one examiner. The border of the cup and disk of 
optic nerve head, and PPA was determined semi-automat-
ically, and the parameters of cup and disc were calculat-
ed automatically on the basis of the center of mass and 
eigen-value/vector. The correlation between these param-
eters was analyzed. 
Main outcome measures: Width and the azimuth of RNFL 
defect. Those of PPA and the location of the point of max-
imum radial extent of PPA, the location of the point of 
maximum radial extent of PPA, area and major/minor axis 
length of cup, disk, and PPA. 
Results: Forty-seven patients out of 80 showed both RNFL 
defect and PPA. They were younger (p=0.036), and had 
wider and more inferiorly located RNFL defect, compared 
to the rest 33 patients with RNFL defect only. There was 
linear correlation between the azimuth of RNFL defect and 
the axis of PPA, and the RNFL defect was about 30 de-
grees inferiorly located to PPA. The width of RNFL defect 
was correlated to the PPA area to disc area ratio and to 
the cup to disc ratio with marginal significance, but not 
to the PPA. 
Conclusions: PPA was a risk factor for younger patients 
and larger RNFL defect. There were significant azimuth-
al correlation between RNFL defect and the axis of PPA 
and marginally significant correlation between RNFL de-
fect and the PPA area to disc area ratio. 
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P214 THE CLINICAL EFFICACY OF COMPUTER SOFT-
WARE IN RECOGNIZING LOCALIZED RETINAL NERVE 
FIBER LAYER DEFECT
B.J. Cho1, K.H. Park1, D.M. Kim1, S.H. Kim1, M.C. Seong1, 
T.W. Kim2, H.J. Kong3, H.C. Kim1

1Seoul National University Hospital, SEOUL, South-Korea, 
2Seoul Nat'l University Bundang Hospital, SEONGNAM, 
South-Korea, 3Hyoun-Joong, SEOUL, South-Korea

Purpose: A software which quantitatively detects retinal 
nerve fiber layer defects in the red-free RNFL photograph 
was developed. The clinical efficacy of the software rec-
ognizing RNFL defect in the RNFL photographs were eval-
uated. 
Design: Computerized digital image analysis 
Participants: Fifty-three normal RNFL photographs without 
RNFL defect and 38 RNFL photographs with a single local-
ized (defined to be less than 45 degrees in width) RNFL 
defect that were confirmed by two glaucoma experts. 
Methods: RNFL photos with or without RNFL defect were 
analyzed by the newly developed software for the existen-
cy and extent of RNFL defect. The results were compared 
with that determined by two experts. 
Main outcome measures: The existency, location and 
width of RNFL defect.
Results: The normal group consisted of 22 men and 31 
women with average age of 48.2±15.2 years. The defect 
group consisted of 19 men and 17 women with average 
age of 53.1±11.4 years. In 53 normal RNFL photos, 43 
photos were recognized to be normal, but 10 were per-
ceived to have RNFL defect (specificity = 81%). Of 36 
photos of localized RNFL defect, all were recognized to 
have RNFL defect (sensitivity = 100%). The recognized 
location of start-point and end-point were very similar to 
the experts results (p=0.180, 0.182). The width were rec-
ognized to be a little larger than that were recognized by 
experts (26.2 degrees vs 21.2 degrees), but was not sta-
tistically significant (p=0.055). 
Conclusions: The newly developed software showed high 
level of specificity and sensitivity in recognizing RNFL de-
fect. This software may provide a possibility toward the 
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objective and quantitative analysis of red-free RNFL pho-
tographs in future. 
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6.11. Clinical examination methods: 
Blood flow measurements
P215 OPTIC NERVE HEAD TOPOGRAPHY, FLOWM-
ETRY AND RETINAL NERVE FIBER LAYER ASSESS-
MENT IN GLAUCOMA: IS THERE COMPLEMENTARY 
INFORMATION USING DIFFERENT GLAUCOMA IMAG-
ING MODALITIES?
A.E. Soliman Mahdy
Al-Rustaq Hospital, AL-RUSTAQ, Oman

Objective: To determine if complementary information can 
be gained using a combination of different modalities of 
glaucoma imaging techniques. 
Design: Consecutive cross-sectional observational clini-
cal study.
Participants and controls: Three age-matched groups 
were included in the study (40 patients with early to mod-
erate primary open angle glaucoma, 30 ocular hyperten-
sives, and 25 normals). 
Methods: The above mentioned groups were subjected to 
standard achromatic perimetry using Humphrey field ana-
lyzer ii (HFA II), optic nerve head (ONH) assessment using 
the Heidelberg retinal tomography-1 (HRT-I), retinal nerve 
fiber layer (RNLF) assessment using the optical coherence 
tomograph (OCT-1), and optic nerve head blood flow as-
sessment using the Heidelberg retinal flowmeter (HRF). The 
statistical package for social sciences version 10.1.4 (SPSS 
10.1.4) was used to perform statistical analysis. 
Main outcome measure: To find the best performing pa-
rameters from each diagnostic technique and identify the 
best combination that could differentiate between normals, 
POAG patients and patients with ocular hypertension us-
ing logistic regression analysis and area under the oper-
ating characteristics curve (AUC). 
Results: It revealed that the for retinal nerve fiber layer 
assessment, the best parameter that can discriminate be-
tween normal and glaucomatous eyes is the OCT aver-
age retinal nerve fiber layer thickness (AUC was 0.855). 
For HRT the best parameter was the cup disc ratio and 
rim disc ratio (auc was 0.832) followed by the cup vol-
ume (AUC was 0.805). For the HRF, the HRF flow auc 

was 0.765.the combination that gave best discrimination 
between normal eyes and eyes with POAG or ocular hy-
pertension was a combination of OCT average RNLF thick-
ness, HRT maximum cup depth, and HRF blood flow. The 
AUC was 0.960 for the discrimination between normals and 
POAG, and 0.771 for the difference between normals and 
ocular hypertensives. 
Conclusion: Different diagnostic techniques in glaucoma 
may have complementary information about the different 
aspects of glaucomatous damage. The combination of onh 
assessment using HRT, RNLF using OCT and ONH blood 
flow using HRF have a better diagnostic accuracy than 
any of them alone. 
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P216 RETINAL ARTERIOLAR AND CAPILLARY RE-
SPONSE TO ISOXIC HYPERCAPNIA IN PRIMARY OPEN 
ANGLE GLAUCOMA PRE- & POST-TREATMENT
J.G. Flanagan, S.H. Venkataraman, C. Hudson, J.A. Fish-
er, R. Rachmiel, T. Ahmed, Y. Buys, G.E. Trope
University of Toronto, TORONTO, Canada

Purpose: To investigate the magnitude of retinal arterio-
lar and capillary vascular reactivity in response to isoxic 
hypercapnia in patients with untreated, newly diagnosed 
POAG (uPOAG) and progressive POAG (pPOAG), and to 
determine the magnitude of vascular reactivity after treat-
ment with dorzolamide in uPOAG. 
Methods: Seven patients with uPOAG (mean age 52 yrs, 
range 27-65 yrs), 11 patients with pPOAG defined by the 
recent occurence of optic disc hemorrhage (mean age 65 
yrs, range 52-76 yrs) and 13 controls (mean age 55 yrs 
range 44-66 yrs) were studied. Isoxic hypercapnia (i.e., A 
15% increase in petco2) was induced using a computer 
driven gas flow controller. Retinal hemodynamic measure-
ments were acquired at baseline and during isoxic hyper-
capnia using the canon laser blood flowmeter (CLBF) and 
Heidelberg Retina Flowmeter (HRF). Patients with uPOAG 
were then treated with dorzolamide 2% for 2 weeks and 
retinal vascular reactivity assessment was repeated at the 
end of this regime. 
Results: Group mean retinal arteriolar diameter increased 
by 1.8 3% in both groups of patients with POAG and con-
trols. Group mean arteriolar blood velocity increased by 
3%, 10% and 17% during isoxic hypercapnia in uPOAG, 
pPOAG and controls, respectively, while group mean blood 
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flow increased by 8%, 14.7% and 22%. Group mean capil-
lary blood flow at the temporal rim of the optic nerve head 
(ONH) increased by 12%, 10% and 19% during isoxic hy-
percapnia in uPOAG, pPOAG and controls, respective-
ly. Following treatment with dorzolamide in uPOAG, there 
was a 5%, 17% and 25% increase in the group mean ret-
inal arteriolar diameter, blood velocity and blood flow re-
spectively, in response to isoxic hypercapnia. Group mean 
capillary blood flow at the temporal rim of the onh also in-
creased by 25%. 
Conclusions: Patients with uPOAG showed a reduced 
magnitude of change in arteriolar blood flow to isoxic hy-
percapnia compared to the other groups, while patients with 
pPOAG showed a reduced magnitude of change in capillary 
blood flow at the ONH. These early results suggest that 
treatment with dorzolamide improves retinal arteriolar and 
capillary vascular reactivity in patients with uPOAG. 

6.12. Clinical examination methods: 
Ultrasonography and ultrasound bio mi-
croscopy
P217 UBM EVALUATION OF THE ANTERIOR CHAMBER 
IN 1 MM OVERSIZED CORNEAL GRAFTS
S.M. Mohan, M. Vanathi, G. Behera, T. Dada, A. Pan-
da, S. Khokhar
Dr.R.P.Centre, AllMS, NEW DELHI, India

Objective: To evaluate anterior chamber depth and angle 
in 1-mm oversized corneal grafts. 
Design: Cross-sectional observational comparative case 
series. 
Participants: Twelve eyes of twelve patients who had un-
dergone penetrating keratoplasty corneal grafts (1 mm over-
sized corneal grafts - 6, 0.5 mm oversized corenal grafts 
- 6) were included in this study. 
Intervention: Ultrasound biomicroscopy (UBM) was per-
formed in all the patients 3 months post operatively to eval-
uate the anterior chamber. 
Main outcome measures: The various UBM parameters 
evaluated were superior and inferior trabecular iris angle 
(TIA), angle opening distances at 250 and 500 microns 
(AOD 250 and AOD 500) and central anterior chamber 
depth (ACD). 
Results: Superior TIA was 43.08 ± 12.35 in cases and 
24.11± 14.4 in controls and inferior TIA was 4153 ± 8.17 
and 18.25 ± 6.5 respectively (p value < 0.05 ). Superi-
or AOD 250 was 0.294 ± 0.111 and 0.216 ± 0.141 and 
AOD 500 was 0.477 ± 0.110 and 0.275 ± 0.156 in cas-
es and controls respectively (p< 0.05). Inferior AOD 250 
and 500 was 0.279 ± 0.094, 0.157 ± 0.0538 and 0.401± 
0.138, 0.271 ± 0.097 in cases and controls respective-
ly (p value < 0.05, 0.08 respectively). Central ACD was 
3.38 ± 0.55 mm in cases and 2.71 ± 0.33 mm in controls 
(p value < 0.05). 
Conclusions: One mm oversized corneal grafts provide 
adequate central and peripheral anterior chamber depth 
and reduce the risk of peripheral anterior synechiae and 
secondary glaucoma. 
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P218 APPOSITIONAL CLOSURE IDENTIFIED BY ULTRA-
SOUND BIOMICROSCOPY IN GONIOSCOPICALLY NAR-
ROW ANGLE PEOPLE --- THE LIWAN EYE STUDY
M. He1, W. Huang1, Y. Zheng1, P.J. Foster2

1Zhongshan Ophthalmic Center, GUANGZHOU, China, 
2Institute of Ophthalmology, UCL, LONDON, United King-
dom

Purpose: Visibility of posterior (usually pigmented) trabec-
ular meshwork (TM) in static gonioscopy is commonly used 
as a sign of a pathologically narrow angle. This study at-
tempts to assess the proportions of appositional closure 
identified by ultrasound biomicroscopy (UBM) in gonioscop-
ically narrow angle suspects. 
Design: Cross-sectional study.
Participants: One hundred seventeen narrow-angle sus-
pects and 57 normal controls with available UBM data iden-
tified from a population-based study.
Methods: Narrow-angle suspects were defined as hav-
ing posterior (usually pigmented) TM being not visible in 
2 or more quadrants using static gonioscopy. Narrow an-
gle suspects and 1 out of 10 out those who did not meet 
this criterion were identified from a population-based sur-
vey. Irido-trabecular meshwork contact (ITC) was identified 
and classified into low and high by referring to standard 
UBM photos. Those with high ITC were further classified 
into b-type and s-type. 
Main outcome measures: Proportion of irido-trabecular 
meshwork contact, Shaffer angle width.
Results: ITC was identified in 78.6% of the superior, 40.2% 
of the nasal, 59.8% of the inferior and 25.6% of the temporal 
quadrants in the narrow angle suspects. These proportions 
were 43.9%, 15.8%, 29.8% and 14.0% in the normal con-
trols respectively. About two-thirds of the ITCs were clas-
sified as high. In those with high ITC, the ratio between 
b-type and s-type ITCs were approximately 1:1. The pro-
portions of high ITCs increased substantially from 15.4% 
in those with Shaffer angle grade 4 and 45.0% in grade 
3, to 71.0% in grade 2, 70.2% in grade 1 and 86.4% in 
grade 0. 
Conclusions: It is important to realize that 'not seeing the 
TM' does not itself imply physical contact between iris and 
TM, it only suggests the iris is convex to an extent that ob-
scuring the visibility of TM when performing a static goni-
oscopy. The high rate of appositional contact in 'normal' 
people illustrates a poor specificity using the current go-
nioscopic definition. 
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P219 ULTRASOUND BIOMICROSCOPY OF AQUEOUS 
OUTFLOW AFTER TRABECULECTOMY WITH MITO-
MYCIN C
N. Ruangvaravate
Faculty of Medicine Siriraj Hospital, BANGKOK, Thailand

Purpose: To study the aqueous outflow by using ultrasound 
biomicroscopy (UBM) in an early stage after trabeculectomy 
with mitomycin c (MMC). 
Design: Prospective cohort study.
Participants: Twenty patients (20 eyes) with medically 
uncontrolled glaucoma from various causes were enrolled 
in the study. 
Intervention: A fornix-based conjunctival flap trabeculectomy 
with MMC was performed in all patients with the same 
technique. The concentration of MMC (0.2 mg/ml or 0.4 
mg/ml) and duration of application (range 1-2 minutes) were 
used depending on tendency of filtration failure. The UBM 
was conducted within 2 weeks after the procedure. 
Main outcome measures: Post-operative Goldmann 
applanation tonometry, completed slit-lamp biomicroscopy 
and indirect ophthalmoscopy were done in day 1, week 
1 and week 2. The UBM was conducted to establish the 
outflow of aqueous humor. 
Results: Low-to-medium reflectivities inside the bleb 
with fluid-filled spaces in the subconjunctival area were 
demonstrated in all cases. Supraciliochoroidal fluid (SCF) as 
detected in 10 eyes (50%), 2 eyes also had minimal choroidal 
detachment as seen with an indirect ophthalmoscope. The 
intraocular pressure (IOP) (mean + sd) was 4.5±2.99 mmHg 
in eyes with SCF, which was significantly lower than the IOP 
(9.7±3.34 mmHg) in eyes without SCF (p=0.001 by Mann-
Whitney test). We classified the SCF into 3 groups; mild, 
moderate and marked effusion, and we found them in 10%, 
20%, 70%, respectively. No significant correlation between 
the concentration of MMC and the detection of SCF. 
Conclusions: The UBM findings can demonstrated the 
aqueous outflow after trabeculectomy through 2 pathways; 
conventional subconjunctival space and through the supra-
choroidal space. The eyes without demonstrated SCF by 
UBM probably have subclinical or microscopic SCF. 
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P220 THE FINDINGS OF ULTRASOUND  BIOMICROSCOPY 
AND OPTICAL COHERENCE TOMOGRAPHY IN  COM  -
BINED PUPILLARY BLOCK AND CILIARY BLOCK GLAU-
COMA FOLLOWING NEEDLING BLEB REVISION
D. Sakiyalak
Faculty of Siriraj Hospital, Mahidol Uni, BANGKOK, 
 Thailand

Purpose: Ciliary block glaucoma (malignant glaucoma) is 
a multifactorial glaucoma most commonly occurs after in-
cisional surgery. The three most important conditions re-
quired to be differentiated from malignant glaucoma are 
pupillary block, choroidal detachment, and suprachoroidal 
hemorrhage. We report a case of combined papillary block 
and ciliary block glaucoma following needling bleb revision 
in uveitic patient. 
Design: Case report. 
Patients and Methods: A 37 year old Thai man with uve-
itic glaucoma developed painful red eye, flat anterior cham-
ber, and elevated IOP after needling bleb revision. The 
patient was referred to our institute for further manage-
ment. The diagnosis of combined papillary block and ciliary 
block glaucoma was made from ultrasound biomicroscopy 
(UBM) and optical coherence tomography (OCT). The pa-
tient underwent laser peripheral iridotomy and subsequent 
successful phacoemulisification and posterior chamber in-
traocular lens implantation. UBM and OCT were used to 
image the anterior segment structures before and after 
each procedure. 
Main outcome measures: The findings of UBM and OCT. 
Results: Both instruments showed extremely shallow ante-
rior chamber, marked displacement of the anterior segment 
structures, and iris bombe. UBM revealed more details of 
pupillary block characteristics as well as ciliary block char-
acteristics. Choroidal effusion was excluded by b-scan ul-
trasonography. After laser iridotomy deepening of the ante-
rior chamber occurred. UBM showed persistent ciliary body 
anterior rotation despite patent iridotomy which normalized 
after resolution of the malignant glaucoma. 
Conclusion: Pupillary block must be ruled out before the 
diagnosis of malignant glaucoma can be made. In rare 
conditions postoperative flat anterior chamber and elevat-
ed intraocular pressure can be caused by combined pu-
pillary block and ciliary block mechanisms. The UBM pro-
vides more information in the pathophysiology of the disease 
when compares to the OCT. 
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P221 APPOSITIONAL ANGLE-CLOSURE DETERMINED 
BY ULTRASOUND BIOMICROSCOPE (UBM) CORRE-
LATES WITH PRONE-DARK PROVOCATIVE TEST FOR 
PRIMARY ANGLE CLOSURE EYES
H. Sakai, S. Sawaguchi
University of the Ryukyus, OKINAWA, Japan

Purpose: To evaluate the effectiveness of UBM imaging 
on the prognosis of primary angle-closure (PAC) and sus-
pect. 
Design: Observational case series. 
Participants: 73 eyes of 37 appositional angle closure pa-
tients diagnosed by UBM. 
Methods: Number of quadrants of appositional angle-clo-
sure was determined by UBM in the dark. The subjects 
were per formed gonioscopy to rule out synechial angle-
closure. Subjects were underwent prone-dark provocative 
tests (1 hr). 
Main outcome measures: Correlation between the angle 
closure and the results of dark room prone test. 
Results: Intraocular pressure (IOP) of pre-prone-dark test 
was not correlated with the distribution of appositional an-
gle-closure (r=0.061, p=0.61). The other hand, post-prone-
dark test IOP or the change in IOP was positively correlat-
ed with the width of appositional angle-closure (r=0.48 and 
0.54 respectively, Pearson’s test, p<0.0001). 
Conclusions: Appositional angle-closure diagnosed by 
UBM in the dark may induce transient IOP elevation. In 
the dark UBM may be useful modality to determine the 
risk for development of primary angle-closure glaucoma 
in PAC eyes.
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P222 ULTRASOUND BIOMICROSCOPIC (UBM)  FINDINGS 
OF PRIMARY ANGLE-CLOSURE IN HIGHLY MYOPIC 
EYES.
Y. Arakaki, S. Sawaguchi
University of the Ryukyus, OKINAWA, Japan

Purpose: To report the ultrasound biomicroscopic (UBM) 
findings of primary angle-closure (PAC) with highly,  myopic 
eyes. 

Design: Case report.
Participants: Seven eyes of 4 patients with PAC in high 
myopia (<9.0 d) diagnosed in ophthalmology, University of 
the Ryukyus in 7 years (from 2000 to 2006). 
Interventions: Slit-lamp examination, indentation goni-
oscopy and UBM examination. The refractive error, axi-
al length measured by a-mode ultrasound, and past his-
tory of acute attack of PAC were retrospectively collected 
from medical records. 
Main outcome measures: UBM findings of the PAC eyes 
with high myopia. 
Results: Refractive error ranged from18.25 to10.50 d. UBM 
showed primary pupillary block in two patients, pupillary 
block with small uveal effusion in a patient, and plateau 
iris configuration in another patient. 
Conclusion: In PAC eyes with high myopia have a  variety 
of the mechanisms for angle-closure. UBM examination is 
extremely useful to diagnose the mechanism of PAC in 
highly myopic eyes. 
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P223 ULTRASOUND BIOMICROSCOPY EVALUATION OF 
ANTERIOR SEGMENT MORPHOLOGY IN EYES WITH 
NARROW ANGLE WHERE LASER IRIDOTOMY WAS 
DONE IN TWO DIFFERENT SITES
S.K.B. Buragohain
Sri Sankaradevanethralaya, GUWAHATI, India

Purpose: To do a comparative analysis of anterior  segment 
morphology in eyes with narrow angle following laser iri-
dotomy at 12 and 1 o’clock position using ultrasound bio-
microscope (UBM). 
Design: Prospective analysis of two case series from de-
cember 2005 to january 2006. 
Participants: Thirty-four eyes of 27 participants (16 males 
and 11 females) were included in the study. Age of the pa-
tients varied from 44 yrs to 55 yrs. 
Method: All the 27 participants were subjected to gonio-
scopic evaluation by Zeiss 4 mirror gonioscopy and the 
grading of the angles were noted from 0 to 1 in Shaffer’s 
system without any peripheral anterior synaechia. Radial 
UBM scan was performed at 12 and 6 o’ clock position 
before laser iridotomy using oti UBM model with the help 
of 35 mhz transducer. The patients were then divided into 
2 groups.18 patients were alloted in group a where la-
ser iridotomy was done at 12 o’ clock position and 16 pa-
tients were put in group b where iridotomy was done at 1 
o’ clock position. UBM was repeated again after 2 weeks 
of iridotomy using same model and transducer. 
Main outcome measures: UBM parameters of angle mea-
surement used in this study were angle opening distance 
(AOD) and trabecuar-iris angle (TIA) at superior and in-
ferior level. 
Results: Following laser iridotomy an increase of mean 
superior AOD was found to be 51.73±4.85 micro mm in 
group a and 46.06±1.38 micro mm in group b. Similarly 
inferior AOD increment was noted 51.10±2.78 in group a 
and 47.85±2.78 in group b. Laser iridotomy also result-
ed an 7.46±2,54 degree increment of mean superior TIA 
in group a and 6.8±2,14 degree in group b. The mean in-
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ferior tia also increased 5.9± 4.1 degrees in group a and 
5.2±3.8 degrees in group b. Though all the parameters in 
this study increased following laser iridotomy, no signifi-
cant difference in these increments was noted in the two 
different group mentioned in the study. 
Conclusion: Ultrasound biomicroscopic documentation con-
firms that the site of peripheral iriodotomy does not sig-
nificantly influence the widening and deepening of anteri-
or chamber angle. 
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P224 CHANGES OF CILIARY BODY POSITION AFTER 
CATARACT SURGERY IN PRIMARY ANGLE-CLOSURE 
(PAC) EYES
E. Tomoyose, S. Sawaguchi
University of the Ryulyus, OKINAWA, Japan

Purpose: To evaluate the changes of ciliary body position 
after cataract surgery in primary angle-closure (PAC) eyes 
by ultarasound biomicroscope (UBM) examination. 
Design: Interventional case series. 
Participants: Thirteen eyes of 13 patients underwent cat-
aract surgery (phacoemulfisication, aspiration and intra-
ocular lens implantation: PEA-IOL) were studied by UBM 
exam under blight light illumination and in the dark before 
and one month after the surgery. Anterior chamber depth 
(ACD), angle open distance 500 (AOD500), trabecular-cil-
iary process distance (TCPD), and iris-ciliary process dis-
tance (ICPD) were determined. 
Main outcome measures: Changes of angle structures. 
Results: ACD, AOD500 were significantly increased in all 
four quadrants after PEA-IOL. TCPD was increased in the 
nasal quadrant. ICPD was not affected by PEA-IOL. 
Conclusions: Angle opening after PEA-IOL was dominant-
ly by the change of acd and iris position determined by the 
lens thickness, but may not by relative ciliary body posi-
tion against the iris. 
References: 
1. Nonaka A, et al. Ophthalmology 112:974, 2005. 2. Non-
aka A, et al. Ophthalmology 113:437, 2006. 3. Gazzard G, 
et al. Ophthalmology 110:630, 2003. 4. Kurimoto Y, et al. 
Am J Ophthalmol 124:775, 1997. 5. Lai JS, et al. J Glau-
coma 10:309, 2001. 

P225 A PROSPECTIVE ULTRASOUND BIOMICROSCOPY 
EVALUATION OF CHANGES IN ANTERIOR SEGMENT 
MORPHOLOGY BEFORE AND AFTER LASER IRIDOTO-
MY IN EUROPEAN EYES
K. Mansouri1, N. Dang Burgener2, M. Bagnoud2, T. 
Shaarawy1

1University of Geneva, ophthalmology, GENEVA, Switzer-
land, 2University of Geneva, Ophthalmology, GENEVA, 
Switzerland

Purpose: The aim of this study is to quantify changes in 
anterior segment morphology by use of ultrasound biomi-
croscopy (UBM) after Nd:YAG laser iridotomy in primary 
angle closure glaucoma (PACG) in European patients. 
Patients and Methods: Thirty-five eyes of 28 consecutive 
patients presenting a PACG at our clinic were examined by 
UBM at presentation, and one week after a Nd:YAG laser 
peripheral iridotomy (LPI). Mean age of patients was 62.9 
± 15.0 (SD) years. Sixteen patients were females (55%). 
The trabecular-iris angle (TIA) was measured in the supe-
rior, nasal, inferior, and temporal quadrants. Baseline mea-
surements were made under darkness conditions. 
Main outcome measures: UBM measurements of the tra-
becular-iris angle (TIA). 
Results: All measurements were made in four quadrants. 
Before LPI, mean superior TIA was 4.35 ± 5.24° (mean ± 
SD), nasal TIA was 6.90 ± 6.03°, inferior TISA was 5.82 ± 
6.82° and temporal TIA was 6.49 ± 5.56°. After LPI, these 
values increased respectively to 8.53 ± 6.32° (p = 0.039), 
12.61 ± 7.39° (p = 0.044), 13.47 ± 8.81° (p = 0.035), and 
15.25 ± 9.03° (p = 0.005), showing a significant widening 
of the angle in all four quadrants. No serious LPI-related 
complications were encountered. 
Conclusions: Dimensions of the anterior chamber angle 
can be significantly influenced by Nd:YAG laser iridotomy 
in narrow angle european eyes. UBM examination is a via-
ble tool for the quantitative evaluation of the anterior cham-
ber angle before and after laser iridotomy. 
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P226 ULTRASOUND BIOMICROSCOPY IN PRIMARY AN-
GLE CLOSURE THE EFFECT OF PILOCARPINE AND 
NDYAG IRIDOTOMY ON THE ANGLE
T.A. Moniz
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Little Flower Hospital & Research Centre, ERNAKULAM, 
India

This was a prospective study to assess the angle in 32 
eyes (16 patients) with proven narrow angles after instil-
lation of pilocarpine. and after NdYAG laser. The mea-
surement of trabecular-iris-angle (TIA), the trabecular iris 
surface area (TISA) and AC depth was done before and 
after instillation of pilocarpine and before and after NdY-
AG iridotomy. The patients were classified as those with 
an attack of angle closure and those with occludable an-
gles. The average trabecular-iris-angle before pilocarpine 
was 9.8 degrees, after pilocarpine to 13 degrees. NdYAG 
laser iridotomy opened the angle a further 2 degrees and 
withdrawal of pilocarpine postYAG reduced this to slight-
ly less than 14 degrees. The trabecular iris surface area 
also showed proportional changes and returned significant 
P values though the AC depth did not show significant 
changes. The UBM evaluation showed that both pilocar-
pine and YAG iridotomy had an affect on the peripheral 
angle but notmuch affect on the central AC depth. UBM 
evaluation is a useful test to quantitatively document the 
angles and decide on the future mode of treatment in eyes 
with narrow angles 
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6.13. Clinical examination methods: Pro-
vocative tests
P227 CORRELATION OF STRUCTURE AND FUNC-
TION ASYMMETRY AND WATER-DRINKING TEST RE-
SPONSE
M. Babic, R. Susanna, C.G. Vasconcelos-Moraes, M. Hat-
anaka, M. Vessani
University of Sao Paulo, SAO PAULO, Brazil

Purpose: To determine whether there is correlation be-
tween scanning laser polarimetry nerve fiber index (NFI) 
and water-drinking test (WDT) response. 
Design: A retrospective analysis. 

Participants: 49 primary open angle glaucoma patients.
Methods: A retrospective analysis of 49 primary open an-
gle glaucoma patients submitted to scanning laser polarim-
etry with variable corneal compensator (SLP) and water-
drinking test (WDT). All included patients were under same 
clinical therapy in both eyes and had SLP nerve fiber index 
(NFI) asymmetry (defined as a minimum 25% difference 
between both eyes). Differences in IOP measurements be-
fore WDT were £ 2 mmHg between both eyes in all sub-
jects. IOP peak and IOP fluctuation obtained with the WDT 
were compared between eyes. SITA standard achromatic 
automated perimetry was also performed and compared 
between eyes by mean deviation (MD) index.
Results: Better and fellow worse eyes presented mean 
NFIS of 25.79 ± 11.01 and 41.87 ± 19.29 respectively 
(p<0.0001). Mean visual field MD value was5.46 ± 6.36 
db in eyes with higher NFI values and 3.01 ± 4.67 db 
in eyes with lower NFI values (p =0.032). No significant 
difference between eyes was observed in IOP measure-
ments obtained before WDT. Mean IOP peak after WDT 
was 21.53 ± 3.86 mmHg in eyes with higher NFI and 19.37 
± 3.77 mmHg in eyes with lower NFI (p = 0.0061). A sig-
nificant difference in mean IOP fluctuation (maximum IOP 
minimum IOP after wdt) was also observed between eyes 
(5.16 ± 2.23 mmHg for eyes with higher NFI versus 3.54 
± 1.91 mmHg for eyes with lower NFI, p=0.0002) 
Conclusions: Eyes with worse NFI obtained from scanning 
laser polarimetry presented higher IOP peak and higher IOP 
fluctuation after water drinking test. This study suggests 
that glaucomatous eyes with worse structural damage are 
less able to deal with transient IOP elevation. 
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P228 THE INFLUENCE OF PHACOEMULSIFICATION ON 
WATER-DRINKING TEST
M. Babic, C.G. Vasconcelos-Moraes, M. Hatanaka, M. Ves-
sani, R. Susanna
University of Sao Paulo, SAO PAULO, Brazil

Purpose: To evaluate the effect of cataract surgery per-
formed by phacoemulsification on water drinking test re-
sults of non glaucomatous eyes. This test has been used 
to asses IOP peaks and fluctuations. 
Participants: Twenty-five patients submitted to cataract 
surgery by phacoemulsification. 
Methods: Prospective and consecutive study of 25 pa-
tients submitted to cataract surgery by phacoemulsifica-
tion. Intraocular pressure was evaluated by water-drink-
ing test (WDT) before and after 3 months of surgery and 
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compared with fellow unnoperated non glaucomatous eyes. 
Eyes with intraoperative and post operative complications 
such as vitreal loss and persistent corneal edema after 
surgery were excluded. 
Results: Baseline IOP in operated eyes was 14.12 ± 3.0 
mmHg before surgery and 12.6 ± 2.53 mmHg after sur-
gery (p<0.0001). In these eyes peak IOP during WDT was 
19.24 +/- 4.77 before surgery and 16.2 ± 3.57 mmHg af-
ter surgery (p<0.0001). A significant difference was also 
observed in IOP fluctuation before and after surgery (5.12 
±3.16 mmHg and 3.6 ± 2.04 mmHg, respectively; p=0.0071). 
No significant difference was observed in baseline IOP mea-
surements obtained in nonoperated eyes before and after 
surgery (14.2 ± 2.8 mmHg versus 14.04 ± 2.60 mmHg, re-
spectively; p=0.58). In these eyes no significant difference 
was observed in peak IOP measurements obtained be-
fore and after surgery (18.68 ± 3.85 versus 18.36 ± 3.69 
mmHg, respectively; p=0.18). IOP fluctuation before and 
after surgery was 4.48 ±2.56 and 4.32 ± 2.26 mmHg, re-
spectively (p=0.60). 
Conclusions: Baseline IOP, IOP peak and IOP fluctua-
tion obtained from water drinking test are lower in non-
glaucomatous eyes after phacoemulsification for at least 
3 months. 
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P229 COMPARISON OF WATER DRINKING TEST AND 
IBOPAMINE TEST IN PRIMARY OPEN ANGLE GLAU-
COMA
R.M. Vessani, R. Susanna, M. Babic, E. Oga
University of São Paulo-Brazil, SÃO PAULO, Brazil

Purpose: Ibopamine test and water drinking test (WDT) 
are provocative methods leading to transient increase of 
IOP. This study evaluated both tests in primary open an-
gle glaucoma (POAG) patients to assess the interchange-
ability of results. 
Design: Case series. 
Participants: Fifty-five eyes of 55 POAG patients were 
included in this study (32 women, 23 men, mean age = 
61.68 ± 13.66 years). Intervention or methods or testing: 

charts from consecutive patients with POAG submitted to 
wdt and ibopamine test in the same day were reviewed. 
All subjects were under clinical therapy. 
Main outcome measures: True agreement between meth-
ods in measuring IOP peak was assessed using Bland-
Altman graphs. IOP variation with either test was divided 
into three equally-numbered tertiles and classified as 'low' 
(IOP variation £ 3 mmHg), 'moderate' (3 mmHg < IOP vari-
ation £ 6 mmHg) and 'high' (IOP variation > 6 mmHg) and 
agreement between methods in this classification was as-
sessed using k statistics. 
Results: No significant differences were observed in base-
line IOP before each test. Figure shows Bland-Altman plot 
of the agreement in IOP peaks between WDT and ibopa-
mine test. The difference (WDT IOP peak ibopamine test 
IOP peak) was plotted against the average of the two mea-
surements for IOP peak. The inspection of the scatterplot 
reveals a considerable discrepancy between the IOP mea-
surements obtained by the two methods. The 90% confi-
dence interval for IOP peak difference was between 6.7 
mmHg and 6.6 mmHg. In 45.3% of the studied eyes, the 
IOP peak difference between the two tests was higher than 
2 mmHg. There was poor agreement in classification of IOP 
variation obtained with both provocative tests (k < 0,4). 
Conclusion: A large range of differences was observed 
in the results obtained from water drinking test and ibo-
pamine test in primary open angle glaucoma patients of 
this study. Our findings suggest that these tests are not 
interchangeable, despite the fact that they are provoca-
tive methods. 
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P230 POSTURAL CHANGES OF INTRAOCULAR PRES-
SURE AND THEIR IMPACT ON RETINAL GANGLION 
CELL FUNCTION
L.M.V. Ventura, B. Da Rocha Lima, F. Venzara, V. Por-
ciatti
U Miami Miller School of Medicine, MIAMI, United States 
of America

Purpose: To evaluate changes of retinal ganglion cell 
(RGC) activity as measured by the pattern electroretino-
gram (PERG) in response to posture-related autoregula-
tory changes of intraocular pressure (IOP) and ophthalmic 
perfusion pressure (OPP). 
Methods: Subjects were 31 normal subjects (mean age 34 
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± 12 years). IOP, systemic blood pressure (BP) and PERG 
were automatically and non-invasively measured at different 
angles of body position obtained with an electronically-ad-
justable tilting bed. IOP was measured by means of a non-
contact tonometer (Reichert PT-100); PERG was recorded 
simultaneously from both eyes by means of skin electrodes 
(Pergla Paradigm, Porciatti and Ventura, 2004). OPP was 
calculated as the difference between the estimated mean 
ophthalmic artery pressure (OAPM) and the IOP. 
Results: Compared to sitting position, increased angle of 
body tilting resulted in a progressive increase of IOP (-10 
deg head-down: +19%, sd 21;30 deg head-down +111%, sd 
38, n=8 subjects, 16 eyes). Sequential (10 minutes apart) 
measurements of IOP, PERG and BP were systematical-
ly (n=25 subjects, 50 eyes) carried out in 3 conditions: 
seated (baseline),10 deg head-down (Trendelenburg), and 
seated (recovery). In the Trendelenburg condition, signif-
icant changes (paired t-test, p<0.01) were found for IOP 
(+2.83 ± 2.8 mmHg, +20%) and PERG amplitude (-0.2 ± 
0.29 μv,16%). In the recovery condition, IOP and PERG 
were not significantly different from baseline. Estimated 
OPP changes critically depended on the coefficients used 
to calculate OAPM. Using Sayegh and Weigelin, 1983 oph-
thalmodynamometric coefficients, no significant changes in 
opp occurred in trendelenburg position. 
Conclusions: Autoregulatory changes of IOP in response 
to changes of posture induce measurable and reversible 
reductions of RGC function in normal subjects. This non-
invasive protocol may disclose impaired autoregulation in 
glaucoma suspects, which manifests as disproportionate 
PERG reduction and longer time to recovery. 

6.19. Clinical examination methods: Tele-
medi cine
P231 THE EGS GLAUCOCARD PROJECT: A MULTI-
NATIONAL STANDARDIZED DIGITAL GLAUCOMA PA-
TIENT RECORD PROVIDING A TELECONSULTATION 
NETWORK
M. Schargus, F. Grehn
University Hospital Wuerzburg, WUERZBURG, Germany

Background: There are no standardized cross-national da-
tasets for the documentation of medical data and disease 
history of glaucoma patients. Ophthalmologists and patients 
have no possibility to transfer disease history or raw exam-
ination data from one ophthalmologist to another in a sim-
ple, digitalized manner. Therefore, many examinations are 
repeated and important information can get lost. 
Purpose: To evaluate existing international IT-based oph-
thalmological medical data projects and to define differ-
ent stages of glaucoma data sets on existing international 
standards of medical and ophthalmological documentation. 
To develop the technical environment for easy data mining 
and data exchange in different countries in europe and to 
build a teleconsultation system. 
Methods: Existing clinical and IT-based projects for doc-
umentation of medical data in ophthalmology (e.g. Opth-
el, ICD, SNOMED, LOINC, IEE, EGS guidelines) were 
analyzed to create new data sets for medical documen-
tation in glaucoma patients. Different types of data trans-
fer methods were evaluated to find the best way of data 
exchange between ophthalmologists in different europe-

an countries and to create a glaucoma specialists tele-
consultation system. 
Main outcome measure: Digital datasets were created and 
evaluated with different data items regarding general data, 
general history, ophthalmic history, examination findings and 
additional attached graphical information (visual field, HRT, 
GDX, FDT, RTA). A framework for secure storing and shar-
ing digital glaucoma related data was compiled. 
Results: Data sets from existing it projects showed a wide 
variability in specifications, use of codes, terms and graph-
ical data (perimetry, optic nerve analysis etc.) In glauco-
ma patients. New digital datasets for glaucoma patients 
were defined based on existing standards with different lev-
els of specification which can be used from general oph-
thalmologists for follow up examinations and for glaucoma 
specialists to perform teleconsultation also across country 
borders. Datasets are available in English, German, Span-
ish, Italian and Flemish. Different types of data exchange 
methods using secure medical data transfer by internet, 
USB-stick and smartcard were tested for different coun-
tries regarding legal acceptance, practicability and tech-
nical realization (e.g., compatibility with electronic-medi-
cal-record-systems). 
Conclusion: By creating new glaucoma specific cross-na-
tional datasets it is now possible to develop an electron-
ic glaucoma patient record system for data storage and 
transfer based on internet, smartcard or USB-stick. The 
digital data can be used in referrals and for teleconsulta-
tion of glaucoma specialists for optimizing glaucoma treat-
ment. This should lead to an increase of quality in glau-
coma care and prevent expenses in health care costs by 
unnecessary re-examinations. 
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6.20. Clinical examination methods: Pro-
gression
P232 CORRELATION BETWEEN THE INITIAL VISUAL 
FIELD SENSITIVITY AND RATE OF VISUAL FIELD LOSS 
IN GLAUCOMA
P. Hentova-Sencanic, M. Bozic, I. Marjanovic, D.J. Kon-
tic
Clinical Centar of Serbia, BELGRADE, Serbia

Purpose: To correlate the mean sensitivity of the whole 
central visual field and seven different regions of the field 
at the beginning of the study, with the slope of regression 
line of visual field over time. 
Methods: A minimum of five visual fields were performed 
with an octopus 500ez using program g1 (threshold strategy) 
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over a mean of four year period in 64 patients (114 eyes) 
with primary open angle glaucoma. The rate of change of 
the whole central visual field and each of seven regions 
of the field were measured by linear regression analysis of 
the mean sensitivity value (DB) versus time (months), the 
mean sensitivity of the whole central visual field as well 
as of the each field region at the beginning of the study 
(initial sensitivity) was correlated with the slope of the re-
gression line of the corresponding field region. Spearman 
rang correlation coefficient and the Spearman probability 
p values were calculated. 
Results: The initial mean sensitivity of the whole central vi-
sual field was 19.22±6.39DB. The highest mean sensitivity 
was recorded in central region (22.49±6.57DB), whereas the 
lowest mean sensitivitys were found in nasal (17.64±8.01DB) 
and upper-nasal (17.68±7.64) regions. The slope of the 
regression line for the whole visual field during the mean 
follow-up period of 48.85±17.84 months, was 0.02±0.09 
DB/months. The slopes had negative values in all seven 
regions of the visual field. Correlations between the ini-
tial mean sensitivity and the slope of the linear regression 
line in each field region were negative (negative value of 
Spearman correlation coefficient ), indicating that lower 
initial sensitivity was associated with higher rate of visu-
al field loss. The best correlation between the initial mean 
sensitivity and slope of regression line of visual field was 
determined in regions with the lowest mean sensitivity: in 
the upper-nasal region (Spearman r=0.181, p=0.053) and 
in the nasal region (Spearman r=0.173, p=0.065). 
Conclusion: The study shows that lower mean sensitivity 
value of visual field, especially in nasal and upper-nasal 
visual field region, carries the grater risk for progressive 
visual field loss over time in glaucoma patients. 
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sual field progression in the early manifest glaucoma tri-
al. Acta Ophthalmol Scand 2003; 81: 286-293. 6. Viswa-
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6.30. Clinical examination methods: 
Other
P233 OCULAR BIOMECHANICAL PROPERTIES IN PRI-
MARY OPEN ANGLE GLAUCOMA AND NORMAL TEN-
SION GLAUCOMA
G.S. Ang, F. Bochmann, A. Azuara-Blanco
Aberdeen Royal Infirmary, ABERDEEN, United Kingdom

Purpose: To determine and compare the ocular biome-
chanical properties between eyes with primary open an-

gle glaucoma (POAG) and eyes with normal tension glau-
coma (NTG). 
Design: Prospective cross-sectional study.
Participants: Eligible adult POAG and NTG patients at-
tending the Glaucoma Clinic at the Aberdeen Royal In-
firmary. 
Methods: Prospective cross-sectional study from 1st Oc-
tober 2006 to 28th February 2007. Consecutive eligible 
patients attending the Glaucoma Clinic had assessment 
of their ocular biomechanical properties using the Ocular 
Response Analyser (ORA) by an observer masked to the 
diagnosis. NTG was defined with a maximum intraocular 
pressure (IOP) lower than 22 mmHg on Goldmann applana-
tion tonometry. Exclusion criteria included previous intraoc-
ular surgery, ocular conditions affecting the cornea, inflam-
matory connective tissue disease, and refractive spherical 
equivalent of 4 dioptres or over. If both eyes were eligi-
ble, then the right eye was used for analysis. Comparison 
of means was done with the unpaired t-test. 
Main outcome measures: Corneal hysteresis (CH) and 
corneal resistance factor (CRF) measurements. 
Results: Eighty-one Caucasian patients were analysed. 40 
had NTG, while 41 had POAG. 35 were females. There 
was no statistical difference regarding mean age (NTG 
69.3 ± SD 9.6 years; POAG 69.0 ± SD 9.1 years) and 
mean CCT (NTG 536.8 ± SD 35.4 μm; POAG 541.0 ± SD 
38.2 μm). The difference in mean CH (NTG 9.6 ± SD 1.3 
mmHg; POAG 9.0 ± SD 1.4 mmHg) was statistically sig-
nificant (p= 0.04). The difference in mean CRF measure-
ments (NTG 9.9 ± SD 1.4; POAG 10.8 ± SD 1.6) was also 
statistically significant (p = 0.01). 
Conclusions: There was statistically significant difference in 
the CH and CRF measurements between POAG and NTG. 
CH measurements, which may indicate the degree of cor-
neal viscoelasticity, were higher in NTG. In contrast, CRF 
measurements, which may indicate the degree of corneal 
elasticity, were higher in POAG. This suggests that ocular 
biomechanical propertices may therefore be important fac-
tors in the development and progression of NTG. 
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- and age-related biomechanical properties of the cornea 
measured with the ocular response analyzer. Invest Oph-
thalmol Vis Sci 2006;47:5337-47.

book_WGC2007abs.indb   141book_WGC2007abs.indb   141 27-6-2007   8:58:2927-6-2007   8:58:29



142 

P234 PREDICTIVE VALUE OF ANTERIOR CHAMBER 
VOLUME ON SCHEIMPFLUG IMAGING IN EYES WITH 
NARROW ANGLE
R. Jain, D. Grewal, S.P.S. Grewal
Grewal Eye Institute, CHANDIGARH, India

Purpose: To evaluate the predictive value of anterior cham-
ber volume on pentacam as a screening tool for narrow 
angles. 
Design: A clinic-based comparative, prospective, non-in-
terventional study. 
Participants: Seventy five consecutive normal subjects 
(spherical equivalent of ±1 d and no other ocular pathol-
ogy) with BVCA of 20/20 both eyes were prospectively 
enrolled. 
Methods: Subjects underwent routine slit lamp biomicros-
copy, gonioscopy (angle grading was done using modified 
Schaffer’s classification) and Scheimpflug imaging on pen-
tacam (25 scan protocol) for evaluation of anterior cham-
ber volume (ACV), central internal anterior chamber depth 
(ACD), PACD in all quadrants at 4 mm and 8 mm. The 
two observers were masked to each other’s findings. The 
statistical analysis was done using Pearson’s correlation 
test, paired t test. 
Main outcome measures: Sensitivity, specificity, likelihood 
ratio and predictive values of acv set at cut off of 110 mm3 
for primary angle closure was calculated. 
Results: Thirty two eyes had average angular width of >2 
(open angle) and forty three eyes had <2 average angu-
lar width on gonioscopy (narrow angles). For all grades 
of angle on gonioscopy, the paired differences for ante-
rior chamber volume were statistically different (p<0.05). 
The most significant were ACV for angles grade 2 ver-
sus angle grade 3 (p=0.002) and grade 4 (p=0.005) while 
for ACD, significant difference was observed in eyes with 
grade 1 versus grade 3 and grade 2 versus grade 3 (p 
<0.01). The mean ACV for grade 0 angle was 88.6 (11.9) 
mm3, grade i was 99.6 (13.6) mm3, grade 2 was 111.7 ( 
27.67) mm3, grade 3 was 157.5 (36.1) mm3 and grade 4 
was 214 (1.41) mm3. The sensitivity of ACV at a cut-off of 
110 mm3 (ACV <110 mm3 is narrow angle) for detecting 
narrow angles was 88.37%, specificity of 90.62%, positive 
predictive value 92.7%. Patients with ACV<110 mm3 are 9 
times more likely to have narrow angles. 
Conclusion: Anterior chamber volume on pentacam has 
very high predictive value and acceptable sensitivity and 
specificity for detecting eyes with narrow angles. Pentacam 
imaging is a simple, easy to use, repeatable, reliable tool 
and has a definite value for quick screening for eyes with 
narrow angles. 
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P235 PENTACAM EVALUATION OF CHANGES IN AN-
TERIOR CHAMBER DEPTH AND VOLUME IN CASES 
WITH PRIMARY ANGLE CLOSURE AFTER INSTILLA-
TION OF PILOCARPINE
R. Jain, S.P.S. Grewal, D. Grewal
Grewal Eye Institute, CHANDIGARH, India

Purpose: To quantify the effects of pilocarpine on periph-
eral anterior chamber depth (PACD), central internal an-
terior chamber depth (ACDd) and anterior chamber vol-
ume (ACV) using Pentacam Scheimpflug imaging system 
in eyes with primary angle closure (PAC). 
Design: Institutional, interventional, non-randomized study. 
Participants: Sixty-eight eyes of 68 patients with primary 
angle closure (PAC) were enrolled. 
Methods: The anterior ocular segment was imaged with 
Pentacam Scheimpflug system using 25 image acquisi-
tion scan protocol. It analyzed the data from 12500 points 
ranging from the optical axis to the limbus. PACD, cen-
tral ACD and ACV measurements were used for analysis. 
PACD was calculated from 4 mm and 8 mm at 3’0, 6’0, 9’0 
and 12’0 clock hours. The pre and post pilocarpine mea-
surements for PACD, ACD and ACV were analyzed using 
one-way anova and post hoc analysis. 
Main outcome measures: Change in ACD, PACD-4, PACD-
8 and ACV after pilocarpine instillation. 
Results: There were 15 males and 53 Asian Indian fe-
males included. Mean age was 57.25 years (±9.2; range 
39-80 years). Pilocarpine does not cause significant shal-
lowing of ACD (p=0.06). Pilocarpine caused a significant 
shallowing of peripheral acd in each quadrant at 4mm but 
not at 8 mm (p>0.05). After pilocarpine there was insignif-
icant (p=0.272) decrease of ACV by 5.19 mm3 though acv 
change following pilocarpine had a linear correlation with 
baseline ACV. Paired t test showed a statistically signifi-
cant difference (p<0.01) in the PACD at 4 mm and 8 mm 
at 3’0, 6’0, 9’0 and 12’0 clock hours. 
Conclusion: Pilocarpine caused significant shallowing of 
peripheral anterior chamber depth. Pentacam is a promis-
ing tool for objective and quantitative estimation of anteri-
or chamber biometry in PAC. 
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lowing and intraocular pressure after topical pilocarpine. J 
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P236 GLAUCOMA DETECTION USING AN ARTIFICIAL 
NEURAL NETWORK
R. Jain1, D. Grewal1, S.P.S. Grewal1, V. Rihani2
1Grewal Eye Institute, CHANDIGARH, India, 2PGIMER, 
CHANDIGARH, India

Purpose: To train and test the artificial neural network 
(ANN) for glaucoma detection. 
Design: A clinic based non-interventional, cross section-
al study. 
Participants: Eighty eyes were classified using optic disc 
and perimetry into normal (n=24), primary open angle glau-
coma (POAG) suspects (n=24) and POAG (n=32). 
Methods: Easynn-plus (v6.0g) simulator was used to de-
velop the ann model. Input layer had 114 nodes which in-
cluded the data for age, sex, myopia, intraocular pressure, 
optic nerve head parameters on optical coherence tomog-
raphy (OCT), Octopus 30-2 full threshold program, GDX 
parameters and retinal nerve fiber layer (RNLF) thickness 
using fast RNLF program on OCT. The data was analyzed 
for accuracy with two and three outputs. The classifica-
tion model was cross validated using 20 eyes (normals=5 
;POAG suspects=8; POAG=7). 
Main outcome measures: Sensitivity and specificity of 
ANN developed for glaucoma detection. 
Results: With two outputs, the specificity was 80% and 
sensitivity was 93.3%. In this analysis it labeled 90% sus-
pects as abnormal. It assigned the highest importance to 
smax/imax RNLF on OCT followed by cup area (OCT) and 
other RNLF parameters on OCT for 2 outputs. With 3 out-
puts, the ANN gave an overall classification rate of 65%, 
specificity (60%), and sensitivity of 62.5%-71.4% at tar-
get error rate of the training set of 1%. The parameters in 
decreasing order of relative importance for three outputs 
were SAVG (OCT), vertical cup disc ratio (OCT), cup vol-
ume (OCT) and cup area (OCT). 
Conclusion: An ANN classification model, taking varied 
inputs from various glaucoma diagnostic instruments, was 
able to separate glaucomatous from normals with a high 
degree of accuracy. The accuracy drops with increasing 
outputs and has a tendency to mislabel POAG suspect 
as POAG. 
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P237 CORNEAL SENSITIVITY IN GLAUCOMA PATIENT
M. Yulita, I. Sumantri
Universitas Indonesia, Jakarta, JAKARTA, Indonesia

Purpose: To evaluate the effect of various topical drug(s) 
and/or surgery(s) in corneal sensitivity in glaucoma pa-
tients. 
Design: Cross-sectional study.
Participants: One hundred sixty two eyes from 107 patients 
were enrolled in this study. Eighty one eyes were enrolled 
for each group. Treatment group was defined as glaucoma 
patients receiving topical drug(s) and/or surgery(s). Control 
group were healthy subjects with age and sex matched. 
Methods: Corneal sensitivity is examined by cochet-bon-
net aesthesiometer for each patient. The following data 
were recorded for every patient: sex, age, type of glau-
coma, type and number of treatment or surgery and di-
abetes mellitus. 
Main outcome measures: Corneal sensitivity.
Results: There were no statistically difference between 
groups in age, sex, status of dry eye and diabetes melli-
tus. Corneal sensitivity were significantly different between 
treatment and control group (p=0.000). No significant dif-
ferences in corneal sensitivity were observed for various 
treatments of glaucoma. We also found no statistically dif-
ference between patients who receive timolol and other 
drug(s) (p=0.976). Duration of topical treatment gave no 
significant difference in corneal sensitivity. Trabeculectomy 
and other anterior segment surgeries did not give statisti-
cally difference in corneal sensitivity (p=0.816). 
Conclusion: Corneal sensitivity in glaucoma patients receiv-
ing topical drug(s) and/or surgery were lower than healthy 
subjects. Duration and type of glaucoma treatments gave 
no significant differences in corneal sensitivity. 
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8. REFRACTIVE ERRORS IN RELATION
 TO GLAUCOMA

8.4. Refractive errors in relation to glau-
coma: Refractive surgical pro ce dures
P238 CENTRAL CORNEAL THICKNESS, ABLATION AND 
CORNEAL CURVATURE AFTER CORNEAL REFRAC-
TIVE PROCEDURE AND ITS IMPACT ON INTRAOCU-
LAR PRESSURE MEASURES
M. Lopes Freitas1, M.F. Cardoso2, A. Marinho3
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1Hospital Geral Santo António, PORTO, Portugal, 2Depar-
tamento de Estudo das Populações, OPORTO, Portugal, 
3Hospital Arrábida, OPORTO, Portugal

Purpose: Purpose number one: to assess the effects of 
central corneal thickness (CCT), ablation and corneal cur-
vature after corneal refractive procedure on the intraocu-
lar pressure (IOP) measurement by Goldmann applana-
tion tonometry. Purpose number two: to create a correction 
formula to determine the real IOP after corneal refractive 
procedure. 
Methods: This prospective clinical trial comprised 156 
eyes of 81 patients that underwent corneal refractive pro-
cedure. Preoperatively and 1 month (for lasik procedure) 
or 4 months (for alcohol assisted PRK) postoperatively, 
IOP, and corneal topography with orbscan ii (bandl) were 
evaluated. The parameters considered were mean kera-
tometry (KM), central corneal thickness (CCT) and poste-
rior curvature (postc). 
Results: Due to the corneal refractive procedure, IOP was 
reduced from 14.6 32.8 mmHg to 12.732.8 mmHg; CCT 
was reduced from 533.3335.4 micra to 485.8351.7 micra; 
the postc was changed from 0.02630.010 to 0.03730.017 
and the KM was changed from 43.331.5 dp to 41.331.9 
dp. The difference between pre- and postoperative mea-
surements were statistically significant (p<0.001). Among 
the possible predictor variables included in a multivariable 
regression model, four factors remained significantly and 
independently associated with pre-operative IOP measure-
ment (p<0.002): post-IOP, ablation, post-CCT and post-
KM. Pre-operative IOP can be estimated from the multi-
variable model with the formula: pre-IOP=16.236 + 0.464 
post-IOP + 0.044 ablation+ 0.014 post-CCT+ 0.380 post-
KM; or pre-IOP= 8.086 + 0.526 x post-IOP if only post-
IOP is accessed. 
Conclusions: The IOP measurements were reduced after 
corneal refractive procedure (2.032.7 mmHg). There were 
found two predictive models of the real IOP after corne-
al refractive surgery. However these model cannot be im-
mediately translated to the clinical practice. 
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P239 REFRACTIVE SURGERY FOR PATIENTS WITH 
GLAUCOMA
C. Besleaga
Department of ophthalmology, Prof. Dr. Agrippa Ionescu 
Military Hospital, BUCHAREST, Romania

Purpose: To evaluate the stability of the results of PRK.
and lasik depending on the refraction, by comparing the 
patients with glaucoma with the ones without. 
Methods: We studied 38 eyes of patients with glaucoma 
compensated by medical treatment which had benefited by 
refractive surgery: 18 myopic eyes (10 lasik and 8 PRK) 
and 20 hyperopic eyes. Lasik surgeries were performed 
for myopic eyes between3 d and8 d and hyperopic eyes 
between +3.5 d and +6 d. PRKsurgeries were performed 
for myopic eyes below3 d and hyperopic eyes below +3.5 
d. We performed refractive surgery for the same refractive 
problem for eyes without glaucoma and we compared the 
results after 1, 2 and 3 years for the people from both cat-
egories. The surgeries were performed by the same sur-
geon in similar conditions. 
Results: After 1, 2 and 3 years, we observed a very good 
stability of the results of the surgery at all the patients who 
had benefited by PRK. For patients with hyperopia great-
er than +5 d who had benefited by lasik, regression was 
quite significant both at the patients with glaucoma and 
the ones without it, with no particular difference between 
them. Regression seems to be more important to the pa-
tients with myopia and glaucoma than to the ones with my-
opia, but no glaucoma. 
Conclusion: PRK has similar results at the patients with 
small dioptrics, irrelevant to the presence of glaucoma. 
Lasik has good results at the patients with glaucoma, but 
the regression rate seems to be greater, especially at my-
opic eyes. 

P240 COURSE OF INTRAOCULAR PRESSURE (IOP) IN 
EYES AFTER IMPLANTATION OF PHAKIC POSTERI-
OR CHAMBER IOLS (VISIAN ICL) FOR CORRECTION 
OF HIGH MYOPIA
E. Speicher, W.E. Philipp
Innsbruck Medical University, INNSBRUCK, Austria

Purpose: To evaluate short-term and long-term intraocu-
lar pressure changes after implantation of phakic posteri-
or chamber intraocular lenses (Visian ICLS) with simulta-
neous surgical iridectomy. 
Design: Prospective, noncomparative, interventional case 
series. 
Participants and/or Controls: Thirty-four eyes (24 myo-
pic, 10 astigmatic eyes) of 19 patients aged between 19 
to 58 years were included. 
Methods: Visian ICL and Visian TICL (implantable con-
tact lens, Staar Surgical inc., Nidau, Switzerland) were im-
planted for the correction of high myopia (-9.5 bis16,25 d, 
mean:13,04 d) and astigmatism (1.75 bis 3.75 d, mean: 
3.125 d). Simultaneously a surgical peripheral iridectomy 
was performed in all eyes for prevention of pupillary block 
glaucoma. 
Main outcome measures: Intraocular pressure (IOP) was 
determined using Goldmann applanation tonometry preop-
eratively, early postoperatively and at 1, 3, 6 months, and 
at 1 to 6 years after implantation of the ICL. 
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Results: mean preoperative IOP was 13.8 mmHg ± 2,33 
(sd) (range 11-19 mmHg), mean early postoperative IOP was 
14,3 mmHg ± 2,68 (SD) (range 12-20 mmHg), and mean 
late postoperative IOP was 14,7 mmHg ± 2,1 (SD)(range 
12-20 mmHg). 
Conclusions: Elevation of IOP is considered as a possi-
ble complication following implantation of a phakic poste-
rior chamber intraocular lens like the Visian ICL. Pigment 
dispersion syndrome, pupillary block glaucoma and narrow-
ing of the angle are discussed as possible mechanisms. 
Therefore, two peripheral laser iridotomies are recommend-
ed before surgery to prevent pupillary block glaucoma. In 
our case series no statistically significant increase of IOP 
could be observed. We suggest that the functioning sur-
gical iridectomy as in our patients may prevent postoper-
ative glaucoma in such patients. 
References:
1. Vetter JM, Tehrani M, Dick HB: surgical management of 
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able contact lens for high myopia. J Cataract Refract Surg 
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9. CLINICAL FORMS OF GLAUCOMAS

9.1.1. Clinical forms of glaucomas: De-
velopmental glaucomas: Congenital glau-
coma, Buphthalmos
P241 ULTRASOUND BIOMICROSCOPIC CHARACTER-
ISTICS OF ANTERIOR SEGMENT IN PRIMARY CON-
GENITAL GLAUCOMA
V. Gupta, P. Naithani, P. Sony, T. Dada, R. Sihota
Dr RP Centre for Ophthalmic Sciences, NEWDELHI, In-
dia

Objective: To qualitatively and quantitatively evaluate ultra-
sound biomicroscopic (UBM) features of the anterior seg-
ment in eyes with primary congenital glaucoma. 
Design: Case-controlled observational study. 
Participants and controls: Forty-five eyes of primary con-
genital glaucoma and 40 controls were included in this 
study. 
Methods: UBM of 45 eyes of previously operated patients 
> 5 years of age were studied and correlated with ocular 
biometry. The iris thickness, ciliary body thickness, ciliary 
body lens distance, posterior chamber depth and anteri-
or chamber angle were measured and compared with nor-
mal control eyes. Other features of anterior segment were 
qualitatively evaluated. 

Main outcome measures: Axial length, corneal diame-
ter, morphology of the anterior segment including the an-
gle structure and ciliary body. 
Results: A thin splayed rarefied ciliary body and abnormal 
tissue at iridocorneal angle were features seen in 90% of 
UBM scans. Iris hypoplasia and stretched zonules corre-
lated with the axial length (p=0.04) but not with the mean 
corneal diameter. 
Conclusions: Characteristic anterior segment dysplasia 
and ciliary body anomalies should be kept in mind while 
operating primary congenital glaucoma eyes. 
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9.1.3. Clinical forms of glaucomas: De-
vel op mental glaucomas: Syndromes of 
Axenfeld, Rieger, Peters, aniridia 
P242 PUPILLARY BLOCK IN PETERS ANOMALY
T. Sagara, K. Ota, Y. Fujitsu, K. Suzuki, T Nishida
Yamaguchi University School of Medicine, UBE, Japan

Purpose: In Peters’ anomaly, the anterior chamber an-
gle is usually grossly normal even if the adhesion of the 
central corneal defect to the iris is severe. We now pres-
ent a rare case of Peters’ anomaly with a flattened ante-
rior chamber caused by pupillary block. 
Design: A case report. 
Methods/Results: A 2-month-old infant presented with cor-
neal leukoma in his right eye. Synechiae extending from 
the central iris to the periphery of the corneal opacity were 
apparent and the anterior chamber was flat. No abnormal-
ities of the vitreous cavity or retina were detected by ultra-
sonography in the b-scan mode. The patient was thus diag-
nosed with unilateral Peters’ anomaly. Intraocular pressure 
(IOP) of his right eye was 31 mmHg under general anes-
thesia. We attempted to form the anterior chamber by in-
jection of balanced salt solution and trabeculotomy. Mini-
mal formation of the anterior chamber was achieved and 
the iris root unexpectedly prolapsed through the ruptured 
trabeculum. The prolapsed iris was excised. Five days af-
ter surgery, IOP was 10 mmHg and a shallow anterior 
chamber was detected in the inferior portion of the right 
eye. After 2 months, IOP was 11 mmHg and the anterior 
chamber was deepening in all quadrants. 
Conclusions: Given that the anterior chamber formed 
after peripheral iridectomy, pupillary block was the like-
ly cause of the flat chamber in the patient. As far as we 
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are aware, this is the first report of Peters’ anomaly with 
pupillary block. 
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P243 NOVEL FUNDUS CONDITIONS IN AXENFELD-
RIEGER SYNDROME: HETEROGENEITY OR CONTI-
GUITY?
Y. Zhuo1, X. Li1, Y. Li2, F. Hou1, L. Wang1, M. Wang1, J. Ge1

1Zhongshan Ophthalmic Center, GUANGZHOU, China, 
2Zhongshan ophthalmic center, GUANGZHOU, China

Purpose: To report a family of Axenfeld-Rieger (A-R) syn-
drome combined with novel fundus conditions. 
Design: Case report. 
Participants: The male proband, now aged 16 years old, 
is the third of three children born to unrelated Chinese par-
ents. The proband was recognized 10 years ago and came 
this time complaining of view shading and floaters.careful 
check showed all three children and the father features typ-
ical prominent and anterior displaced Schwalbe’s line at-
tached by iris strands bilaterally. Malformation of the cra-
niofacial structures included broad forehead, hypertelorism, 
maxillary hypoplasia. The affected father also had unilat-
eral neurosensary hearing loss. 
Methods: We examined all family members with slit lamp 
microscope, gonioscope, Goldmann tonometer, ophthalmo-
fundoscope and ultrasound biomicroscopy (UBM). Fundus 
fluorescein angiography (FFA) was conducted unless it was 
contraindicated in two eyes of two patients. 
Main outcome measures: The IOP readings of all fami-
ly members were within the normal range. The right eye 
of the proband demonstrated superior retinal detachment 
with an atrophic hole sizing 5 PD between 11 to 3 o’clock 
and a 1/5pd one at 9 o’clock around the equator. Both of 
his sister had macular ectopia. Besides, the elder daugh-
ter was blind in her left eye without consulting a doctor 
several years ago. FFA of her right eye revealed spot-like 
dye leakage (triangle) and a lesion of subretinal hypoflu-
orescent combined by transmitting fluorescence in infero-
temporal periphery (black arrow). Around the lesion there 
was brushlike retinal vessels (white arrow). 
Results: We referred the proband to fundus department 
for PPV assisted by intraocular laser coagulation and per-
fluoropropane injection. But unfortunately 2 weeks later 
the retinal detachment recurred which was reattached by 
silicone oil tamponade. The dye leakage case was fol-
lowed up every 2 months and no progression was ob-
served up to now. 

Conclusions: The coincidence of A-R syndrome and novel 
fundus conditions was rarely reported. We are wondering if 
there should be something common underlying the patho-
genesis of the two seemingly separate conditions. 
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9.2. Clinical forms of glaucomas: Primary 
open angle glaucomas 
P244

9.2.2. Clinical forms of glaucomas: Pri-
mary open angle glaucomas: Other risk 
factors for glaucoma
P245 PREVALENCE OF GLAUCOMATOUS RISK FAC-
TORS IN PATIENTS FROM A MANAGED-CARE SET-
TING: A PILOT EVALUATION
N. Fang1, S. Law2, J. Walt3, T. Chiang3

1Southern California Permanente Medical G, LOS ANGE-
LES, United States of America, 2Jules Stein Eye Institute, 
LOS ANGELES, United States of America, 3Allergan, Inc, 
IRVINE, United States of America

Objective: Glaucoma is a multifactorial disease and nu-
merous studies have attempted to quantify risk factors. The 
purpose of this study was to determine the prevalence of 
glaucomatous risk factors (RFS) in glaucoma patients in 
a managed-care practice. 
Design: Retrospective review of patient medical records. 
Participants: Glaucoma patients (n=1189).
Methods: Diagnosis and documentation information of 15 
RFS reported to be associated with glaucoma progres-
sion were collected. The 15 RFS included age > 70, fam-
ily history, African American origin, high intraocular pres-
sure (IOP), increase cup/disc (c/d) ratio, poor visual field 
score, disc hemorrhage, pseudoexfoliation sign, low cen-
tral corneal thickness (CCT), high myopia, cardiovascular 
disease, systemic hypertension, diabetes mellitus (DM), 
migraine headache, and vasospasm. 
Main outcome measures: The average risk score for the 
population was calculated using the predictive model based 
on 5 risk factors (age, IOP, CCT, c/d ratio, VF score, and 
DM) derived by Medeiros et al. (2005), where a higher 
score indicates greater risk. 
Results: 1,182 of 1,189 patients for which medical records 
were available had a clear diagnosis in the charts. Mean 
age (63.0 ± 11.9 years) and the average IOP (18.3 ± 4.7 
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mmHg) was calculated. Average value of c/d ratio was 0.52 
± 0.18, pattern standard deviation was 2.59 ± 1.99 db, and 
CCT was 552 ± 34 microns. The glaucomatous RF with the 
highest incidence was systemic hypertension (39.0%), fol-
lowed by age > 70 (27.2%), DM (23.6%), African American 
origin (23.0%), and a family history of glaucoma (18.2%). 
An average risk score was 42 for this population. Three of 
the 5 most prevalent glaucomatous RFS from this popula-
tion were not included in the predictive model. 
Conclusions: The prevalence of RFS and risk scores may 
be compared with a non-glaucoma patient population or a 
population of glaucoma patients without glaucomatous RFS 
to determine the relative risk difference. Existing models 
for calculating glaucoma risk scores do not consider sev-
eral important risk factors, and these variables should be 
considered in future calculation models. 
References:
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P246 COMPARATIVE STUDY OF INCIDENCE OF DISC 
HEMORRHAGE BETWEEN OPEN ANGLE GLAUCOMA 
WITH MYOPIC AND NON-MYOPIC TYPE DISC.
A. Yamagami1, M. Araie2, G. Tomita2, A. Tomidokoro2, 
M. Aihara2, S. Kunimatsu2, K. Yoshikawa3, Y. Yamazaki4, 
S. Mastumoto4, K. Uchida5

1Tokyo Teishin Hospital, TOKYO, Japan, 2The Universi-
ty of Tokyo School of Medici, TOKYO, Japan, 3Yoshika-
wa Eye Clinic, TOKYO, Japan, 4Nihon University School 
of Medicine, TOKYO, Japan, 5Tokyo teishin hospital, 
TOKYO, Japan

Purpose: Disc hemorrhage (DH) is an important prognos-
tic sign in open angle glaucoma (OAG), and the preva-
lence of DH is higher in normal pressure glaucoma. No 
previous longitudinal studies, however, addressed corre-
lation of DH and disc appearance. We compared the in-
cidence of dh by optic disc appearance (myopic versus 
non-myopic type). 
Design: A prospective, follow-up, case-control study. 
Methods: Eighty three eyes of 83 OAG patients were in-
cluded in this study (age: 20-65years, mean deviation [md] 
>-15db, refractive error 10d, follow-up period: 45.0±12.0 
[mean±standard deviation] months), excluding the eye with 
worse md when both eyes met inclusion criteria. We clas-
sified optic disc appearance into ‘myopic’ and ‘non-myopic’ 
type according to Nicolela and Drance. Disc appearance 
were judged by 8 glaucoma specialists in a masked fash-
ion without referring refractive error to obtain unanimous 
consensus. Cases with systemic hypertension or diabetes 
were excluded, and 43 eyes (26 males and 17 females) as 
myopic and 40 eyes (21 males and 19 females) as non-my-
opic type (focal ischemic: 3 eyes, general enragement: 37 
eyes, senile sclerotic: none) were included. Age (47.8 and 
51.5 years on an average, respectively) , intraocular pres-
sure (IOP) at entry (14.7 and 14.9 mmHg) and percentage 
of normal pressure glaucoma included (83.7 and 67.5%) 
showed no intergroup difference, while refractive error was 

different (-6.0 d and 2.0d, p<0.0001). Each patient under-
went ophthalmic examination including careful optic disc 
observation every 6-8 weeks and Humphrey field examina-
tion every 6 months. The subjects were treated with topical 
latanoprost, timolol and/or dorzolamide if necessary. 
Results: There were significant difference in the percent-
age of eyes with DH during the follow-up (myopic: 11.6 %, 
non-myopic: 37.5 %, p=0.048: Fisher test) and probability 
of incidence of DH by life-table analysis was significant-
ly lower in the eyes with myopic type disc than in those 
with non-myopic type disc (12.8±5.5%[se] vs 40.4±8.2 %, 
p=0.0056: log-rank test). No significant intergroup differ-
ences was seen in the md at entry (-4.9 and -4.4db on 
an average, respectively),md at the last visit (5.0 and -4.5 
db), mean IOP during follow-up (13.8 and 13.6 mmHg) or 
a number of prescribed eye drops. Likewise, there was 
no significant difference in any parameters between focal 
ischemic and general enlargement type disc. 
Conclusions: The incidence of DH was significantly low-
er in OAG eyes with myopic type disc than in those with 
non-myopic type disc which suggests some difference in 
the damaging process between the two. 
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P247 ASSOCIATION OF SMOKING AND TOBACCO 
CHEWING WITH INTRAOCULAR PRESSURE IN A POP-
ULATION BASED STUDY
M. Mani, S.V.E. Ramesh, R.J. George, L. Vijaya
Sankara Nethralaya, CHENNAI, TN, India

Objective: To analyze the association of life style issues 
(smoking, tobacco chewing, alcohol consumption, occupa-
tion, age groups and rural vs urban status) and intraocular 
pressure (IOP) in Chennai Glaucoma Study (CHS). 
Design: Prospective cross-sectional survey. 
Participants: 7774 (rural - 3924; urban - 3850)  enumerated 
subjects from the Chennai Glaucoma Study in South India. 
Methods: Complete ophthalmic examination including de-
mographics (included life style issues), applanation tonome-
try and detailed glaucoma evaluation was performed. Tobac-
co chewing included paan use. Occupation was categorized 
as agriculture, cottage industry, unemployed and business 
firms. Age groups 50 and above in decades were com-
pared to 40-49 years. Paired t-test, chi-square test for de-
mographics; Pearson correlation coeffficient and multivari-
ate logistic regression analysis were applied. 
Main outcome measures: Correlations of IOP and life style 
issues, adjusted odds ratio for IOP > 23 mmHg. 
Results: Age groups (r=0.032), smoking ( r = 0.07), al-
cohol consumption (r = 0.047) and tobacco chewing (r = 
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0.117) showed weak positive correlation but statistically 
significant association with IOP (p=0.0). Adjusted odds ra-
tio for smoking (1.52; 95%ci ' 1.03-2.25), tobacco chewing 
(1.67; 95%ci ‘ 1.14 ‘ 2.46), urban status (2.8; 95%ci ' 2.1 
' 3.73) and increasing age groups (1.99 ' 3.22) suggested 
significant association with IOP >23 mmHg. 
Conclusion: Smoking, tobacco chewing, older age and urban 
status may affect IOP level in South Indian  population. 
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9.2.4. Clinical forms of glaucomas: Prima-
ry open angle glaucomas: Normal pres -
sure glaucoma
P248 CORNEAL HYSTERESIS, CORNEAL RESISTANCE 
FACTOR AND IOP COMPENSATED FOR CORNEAL 
 EFFECTS IN NORMAL, OPEN ANGLE AND NORMO-
TENSIVE GLAUCOMA EYES.
M. Shimmyo, N.I. Hayashi, P.N. Orloff
New York Medical College, NEW YORK, United States 
of America

Objective: Prevailing methods of intraocular pressure (IOP) 
measurement cause systematic errors by corneal dimen-
sions and biomechanical properties of the cornea. We 
measured intraocular pressure (IOP) by Goldmann equiv-
alent IOP (IOPG), IOP compensated for corneal effects 
(IOPCC), corneal hysteresis (CH), corneal resistance fac-
tor (CRF) by Reichert's ocular response analyzer (ORA) 
as well as central corneal thickness (CCT) to see if these 
metrics provide useful information in diagnosis and man-
agement of glaucoma. 
Design: Observational chart review. 
Participants: A total of 4667 consecutive ORA measure-
ments in 749 subjects in a general ophthalmology clinic 
were reviewed. Randomly selected one eye of each subject 
was extracted for analyses. Three hundred normal eyes, 
300 primary open angle glaucoma (POAG) eyes and 149 
normotensive glaucoma (NTG) eyes were selected. 
Methods: IOPG, IOPCC, CH, CRF (in mmHg, abbreviat-
ed in result) and CCT were compared. 
Main outcome measures: Normal eyes had IOPG 15.10 ± 
3.22 (in mmHg are abbreviated hereafter), IOPCC 14.89 ± 
3.51, CH 11.19 ± 1.63, CRF 10.46 ± 1.75, CCT 550 ± 39 
μ. POAG eyes had IOPG 15.97 ± 5.26 (range 4.01-55.05), 
IOPCC 15.88 ± 5.02 (2.44-48.88), CH 10.08 ± 2.33 (2.07-

19.96), CRF 9.30 ± 2.2 (1.70 24.18), CCT 551 ± 40μ. NTG 
eyes had IOPG 14.51 ± 3.38 (5.6-20.2), IOPCC 19.94 ± 
3.59 (10.7-28.5), CH 5.91 ± 1.16 (2.2-8.1), CRF 6.31±1.10 
(3.6-8.4), CCT 517 ± 39 (433-622) μ. 
Results: CH and CRF of NTG eyes were significantly lower 
than those of POAG (p<0.001) and normal eyes (p<0.001). 
The difference between mean IOPG and mean IOPCC of 
NTG eyes (5.43 mmHg) were significantly higher than those 
of POAG and normal eyes (p<0.001). 
Conclusion: NTG eyes had significantly thinner mean CCT 
of 517 μ with a wide variations of 433 to 622 μ. NTG eyes 
had significantly lower CH and CRF than POAG and nor-
mal eyes, indicating low viscous damping and viscoelas-
ticity of the cornea of NTG eyes. Not only thinner cornea, 
but low viscoelasticity of the cornea may cause errone-
ously low IOPG and Goldmann applanation tonometry val-
ues, confounding the IOP measurement values. IOPCC of 
NTG eyes were significantly higher (by 5.43 mmHg) than 
IOPG. The difference between IOPG and IOPCC among 
NTG eyes were much higher than those among POAG 
and normal eyes. This apparently normal IOPG but high-
er IOPCC may cause delayed diagnosis and inadequate 
therapy in NTG eyes. IOPCC seems to be a measure of 
IOP less effected by corneal properties than IOPG or Gold-
mann applanatioin tonometry. Reichert’s ora seems to pro-
vide significant metrics in the diagnosis, therapeutic target 
setting and management of glaucoma, especially for nor-
motensive variety. 
 
P249 TARGET PRESSURE DETERMINED IN PROGRES-
SIVE NORMAL-TENSION GLAUCOMA CASES
A. Aoyama, K. Ishida, T. Yamamoto
Gifu-univ. Graduate School of Medicine, GIFU, Japan

Purpose: To determine a target IOP level in progressive 
normal-tension glaucoma (NTG) by evaluating visual field 
(VF) progression following trabeculectomy. 
Design: retrospective, non-comparative study. 
Participants: All consecutive cases (164 eyes of 115 pa-
tients) with NTG who underwent trabeculectomy with mi-
tomycin C between 1990 and 2000, were retrospectively 
reviewed and 40 eyes of 40 patients who had significant 
progression of VF preoperatively, were selected based on 
the following criteria: best-corrected visual acuity >20/30, 
preoperative mean deviation (MD) >-20.00 dB, no eye dis-
eases except NTG or postoperative complications which 
may affect VF, and postoperative follow-up period > 5 years 
(mean 12 years, range; 5.3-16.0 yrs). 
Methods: Perimetric examination was periodically per-
formed and progression was determined by two criteria: 
AGIS score deteriorated at least four, and significant neg-
ative MD slope by a linear regression model. Kaplan-Mei-
er method was used to compare the VF stability in differ-
ent IOP levels. 
Main outcome measures: IOP reduction and postoper-
ative visual fields stability. Preoperative mean MD was -
13.38dB.The IOP was reduced from 15.2 to 9.4 mmHg 
in average by trabeculectomy (p<.0001). IOP<10 was at-
tained in 60% of cases. 30% and 20% reduction of IOP 
were achieved in 23 (58%) and 29 (73%) of 40 patients, 
respectively. Cumulative probability of postoperative VF 
stability defined by the AGIS criterion was 96 % at 14 
year-F/U in patients who achieved 30% reduction of IOP, 
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whereas it was 32 % in ones who did not (p<.0001: Lo-
grank test). When 20% IOP reduction was employed as a 
cut-off value, VF was maintained in 93% in the success-
fully controlled group, but all cases who failed showed pro-
gression (p<.0001). 
Results: When IOP values such as 8, 9, 10, 11, 12 mmHg 
were employed as a cut-off, the best VF prognosis was at-
tained by both progression criteria in cases with the post-
operative IOP value of 10 mmHg. However, 8 % of pa-
tients with postoperative IOP<10 mmHg and/or achieved 
30% reduction of IOP still had VF progression. 
Conclusions: At least 20% reduction of IOP or IOP<10 
mmHg is required as postoperative target IOP in NTG patients 
who had significant progression of VF  preoperatively. 

P250 C-REACTIVE PROTEIN AND LIPID PROFILES IN 
NORMAL TENSION GLAUCOMA
S. Mincheol1, J.W. Choi2, S.G. Joe3, C.H. Lee3, M.S. Kook3, 
K.H. Park1

1Seoul National University Hospital, SEOUL, South-Korea, 
2Hangil Eye Institute, INCHEON, South-Korea, 3Asan Medi-
cal Center, SEOUL, South-Korea 

Purpose: To compare c-reactive protein (CRP) levels and 
lipid profiles between normal tension glaucoma (NTG) pa-
tients and healthy controls. 
Design: Cross-sectional study.
Participants: This prospective study included 57 patients 
with NTG and age-matched 57 healthy control subjects. 
Methods: Each patient underwent Humphrey visual field 
examination and blood sampling for high-sensitive CRP 
(HSCRP) and lipid profile analysis. The patients were cat-
egorized into two groups based on their IOP levels. Group 
a (31 NTG subjects and 27 controls) had IOP of 14 or less, 
and group b (26 NTG subjects and 30 controls) had IOP 
more than 14mmHg. 
Main outcome measures: HSCRP and lipid profiles be-
tween NTG patients and healthy controls in overall subjects 
and in each subgroups (Mann-Whitney u test). 
Results: The overall NTG subjects showed significant-
ly higher HSCRP values compared with healthy controls 
(p=0.005). Lipid profiles were not different between NTG 
subjects and controls. When the subjects were classified by 
IOP levels, NTG subjects had significantly higher HSCRP 
level than controls (p=0.001) for group a. In contrast, there 
was no difference in HSCRP level between NTG subjects 
and controls for group b (p=0.414). Lipid profiles were not 
different for both groups. 
Conclusions: This study demonstrated that higher CRP 
levels may be associated with NTG, especially in relative-
ly low IOP level, and that dyslipidemia may not be asso-
ciated with NTG. 
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P251

9.3. Clinical forms of glaucomas: Primary 
angle closure glaucomas
P252 A QUANTITATIVE EVALUATION OF PUPILLARY 
BLOCK MECHANISM IN PRIMARY ANGLE CLOSURE
Y. Kurimoto, A. Nonaka, T. Iwawaki, M. Fujihara, M.  Kikuchi, 
A. Nishida
Kobe City General Hospital, KOBE, Japan

Objective: Primary angle closure (PAC) in Asians is consid-
ered to be caused not simply by pupillary block mechanism 
but by multi-mechanism. However, no report has quantita-
tively evaluated the degree of pupillary block mechanism 
in PAC yet. We carried out quantitative evaluation of the 
degree of pupillary block in PAC in Japanese. 
Design: Observational cross-sectional study. 
Participants: Five hundred and fifty-four eyes of 293 pa-
tients: 95 eye of 59 patients with primary angle closure 
glaucoma (PACG), 173 eyes of 113 patients with PAC, 
and 286 eyes of 171 patients with primary angle closure 
suspect (PACS). 
Methods: Configuration of the anterior chamber was exam-
ined with ultrasound biomicroscopy in eyes of the partici-
pants. The iris convexity (IC), which represents the grade 
of pupillary block parametrically, was measured. 
Main outcome: IC value. 
Results: The average IC value in the all eyes was 2.14 
(standard deviation: 0.98) mm. The maximum IC value was 
0.5 mm, and the minimum value was 0.0 mm. The distri-
bution of number of the eyes for each IC value was as fol-
lows; 0.5 mm: 1 eye (0.2%), 0.4 mm: 37 eyes (6.7%), 0.3 
mm: 172 eyes (31.1%), 0.2 mm: 187 eyes (33.8%), 0.1 
mm: 140 eyes (25.3%), 0.0 mm: 17 eyes (3.1%). No sig-
nificant difference was observed among eyes with PACG, 
those with PAC, and those with PACS for IC value. 
Conclusions: There was considerable individual difference 
in the degree of pupillary block in eyes with PAC (includ-
ing PACG and pacs), and the degree of pupillary block 
did not correlate with stages of the disease: PACS, PAC, 
and PACG. The present results indicate that PAC in Jap-
anese is caused by multi-mechanism. 
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9.3.1. Clinical forms of glaucomas: Pri-
mary angle closure glaucomas: Acute 
primary angle closure glaucoma (pupillary 
block)
P253 ACUTE ANGLE CLOSURE GLAUCOMA IN TEEN-
AGE GIRLS
S.A.K. Utman, J.A.Y. Menon, N.A.E.E.M Un Nabi
Royal Glamorgan Hospital, LLANTRISANT, United 
 Kingdom

Background: Angle-closure glaucoma is rare in children 
and young adults, only scattered cases associated with 
specific clinical entities having been reported. Reported 
causes of angle closure: Glaucoma in teenage patients in-
clude posterior scleritis associated with the sturge weber 
syndrome, pigment epithelial cysts of the ciliary body with 
pupillary block and posterior scleritis. 
Case report: A fourteen year old caucasian girl presented 
with a two day history of moderately severe left ocular pain 
associated with photophobia and blurred vision, which had 
started while watching television in dim light. She also report-
ed an intermittent history of discomfort in the left eye over 
the past 2 years. There was no family history of glaucoma. 
At presentation, the visual acuities were 6/6 and counting 
fingers at one meter and the intraocular pressures mea-
sured 12 and 46 mmHg in right and left eyes respective-
ly. The right anterior chamber angle exhibited a grade ii 
(Schaffer) appearance with a flat iris contour, whilst corneal 
oedema precluded effective gonioscopy in the left eye. On 
topical pilocarpine, timolol and intravenous acetazolamide 
the left IOP dropped to 20 mmHg. Bilateral nd:yag laser 
peripheral iridotomies were performed, immediately in the 
right eye and shortly upon restoration of corneal clarity in 
the left. The IOP subsequently dropped to 9 mmHg in the 
left eye and left vision improved to 6/12 unaided (6/6 with 
pin hole). The left anterior chamber angle appeared nar-
row (grade i) in three quadrants and closed in the superi-
or quadrant, the iris contour appearing flat. The optic discs 
appeared healthy without glaucomatous damage. The axi-
al lengths measured 21.29 mm and 21.03 mm in right and 
left eyes, whilst axial anterior chamber depth was measured 
at the slit lamp at 2.55 mm and 2.48 mm in right and left 
eyes respectively. The IOPs have subsequently remained 
stable in the mid-teens on no medication. 
Comment: Angle closure glaucoma involves elevation of 
intraocular pressure secondary to apposition of the periph-
eral iris to the trabecular meshwork, often associated with 
abnormal anatomic relationships of the anterior segment 
structures. The uncommon occurrence of angle-closure glau-
coma in a young individual should therefore prompt inves-
tigation into possible secondary causes for angle closure, 
including attention to a possible family history, since an oc-

cludable configuration of the anterior chamber angle may 
be inherited. In our patient, the history of sporadic ocular 
discomfort over the two years preceding acute angle clo-
sure indicates intermittent acute elevations of IOP. Whilst 
the flat iris contour is strongly suggestive of the plateau 
iris syndrome, the impressive and sustained ocular hypo-
tensive response to laser peripheral iridotomy is more con-
sistent with pupillary block. 
Characteristic of primary angle closure glaucoma. It is per-
haps enigmatic that the administration of long acting cy-
cloplegic agents in hypermetropic children is so rarely as-
sociated with angle closure glaucoma. This condition can, 
however, occur in the young, as exhibited by our patient and 
in this context, this condition merits consideration as part of 
the differential diagnosis of acutely glaucomatous eye. 

P254 OUTCOME OF PATIENTS PRESENTED WITH 
ACUTE PRIMARY ANGLE CLOSURE WITH OR WITH-
OUT GLAUCOMA IN SARAWAK GENERAL HOSPITAL, 
MALAYSIA FROM 1ST JANUARY 2004 UNTIL 31ST MAY 
2006 
A.K. Tan1, C.N. Chua1, L.L. Chieng2, A.S. Mahadhir1

1Universiti Malaysia Sarawak, KUCHING, Malaysia, 2 Sarawak 
General Hospital, KUCHING, Malaysia

Objectives: The general objective was to evaluate the short 
term outcome of patients presented with acute attack of 
primary angle closure with or without glaucoma. The spe-
cific objective was to identify the methods of IOP control 
after successful laser peripheral iridotomy. 
Design: Retrospective descriptive data analysis. 
Participants: All patients presented with acute primary an-
gle closure with or without glaucoma to the Ophthalmol-
ogy Department of Sarawak General Hospital from Janu-
ary 1, 2004 until May 31, 2006. 
Methods: The following parameters were taken into con-
sideration: age of presentation, sex, race, date of onset of 
attack, duration from onset to arrival to ophthalmology de-
partment, intraocular pressure, IOP at presentation and at 
last visit, visual acuity at presentation and at last visit, and 
method of IOP control at date of last visit. 
Main outcome measures: Methods of IOP control at last 
follow-up visit. 
Results: In the 39 patients, 53.9 % presented with only 
right eye involvement, 33.3 % with only left eye involve-
ment and 12.9% had bilateral, simultaneous attacks. Data 
of 44 eyes were available for analysis. The median dura-
tion of follow up was 179 days (range: 3 to 875 days ). 
Female constituted 71.8 % of patients. The median age of 
patients was 67 years old. 43.6% of those affected were 
Chinese. The median duration from onset of symptoms to 
presentation was 7 days. Mean IOP at initial examination 
was 42.7 mmHg (sd, 12.7 mmHg; range, 17.75 mmHg). 
During the last follow-up, 75% of eyes had IOP below 20 
mmHg, 52.3% had va 6/24 or better. 15.9% of eyes re-
quired no medication to control their iops, 25% required 
1 anti-glaucoma medication. 22.7% require 2 anti-glau-
coma medications, 9% required 3 medications, 2.3% re-
quired 4 medications, 22.8% required trabeculectomy and 
2.3% required trabeculectomy plus a type of anti-glauco-
ma medication. 
Conclusions: Socio-economic factors play a major role in 
determining the final outcome of our study. 
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P255 PREVALENCE OF APPOSITIONAL ANGLE CLO-
SURE DETERMINED BY ULTRASONIC BIOMICROSCO-
PY IN THE FELLOW EYES OF ACUTE PRIMARY ANGLE 
CLOSURE IN CHINESE AFTER LASER PERIPHERAL 
IRIDOTOMY
L.L. Wu, B.Q. Yao, C. Zhang
Peking University Eye Center, BEIJING, China

Objective: The intraocular pressure in primary angle closure 
(PAC) eyes after laser peripheral iridotomy (LPI) could in-
crease with time because peripheral anterior synechia (PAS) 
of iris extend. PAS relates to appositional angle closure 
(AAC). This study is to investigate the rate of aac after LPI 
in PAC and the eye anatomic character in those eyes. 
Design: Case-controlled study. 
Participants: Forty-three patients of acute PAC with only 
one attacked eye and the fellow eye without any pas by 
gonioscopy after LPI. 
Methods: Ultrasounic biomicroscopy (UBM) were performed 
on the fellow eyes of PAC patients in the dark. Qualitative 
assessment of AAC from the UBM images were taken.
Main outcome measures: The UBM-parameters were com-
pared between the eyes of positive and negative AAC. 
Results: Thirteen fellow eyes of PAC patients patients 
(38.2%) exist AAC at least one quadrant angle from the 
UBM-images. AOD500, ARA750, t-i angle, and TCPD (in-
feriorly and temporally ) in the group of positive AAC were 
less than that in the group of negative AAC (p≤0.01). Lt1 
in the group of positive AAC were more than that in the 
group of negative appositional angle closure superiorly and 
nasally (p=0.003, 0.048 respectively). 
Conclusion: AAC still occurs in more than 1/3 of acute 
PAC patients in the dark after LPI. The narrow angle, an-
teriorly positioned ciliary body, thick peripheral iris are the 
anatomic characters responsible to AAC after LPI.
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9.3.4. Clinical forms of glaucomas: Pri-
mary angle closure glaucomas: Primary 
angle closure suspect
P256 PREVALENCE OF ANGLE CLOSURE IN BELAR-
US
I. Malinovskaya
10 Minsk Clinical Hospital, MINSK, Republic of Belarus

Purpose: To estimate prevalence of angle-closure and to 
reveal its associations with estimated glaucoma diagno-
sis, age and gender. 
Design: Prospective comparative cohort-based study. 
Participants: Overall 875 individuals from which 327 glau-
coma patients and 548 non-glaucoma patients who attend-
ed out-patient clinic in 2006 were selected on the basis of 
study inclusion criteria. Inclusion criteria were defined as 
age older 50, transparent cornea and absence of cataract 
surgery and uveitis. 
Method: Standard bilateral gonioscopy in scotopic condi-
tions with Goldmann goniolens. Angle closure was defined 
as angle graded 0-1 under Shaffer classification in at least 
180 degrees of at least one eye. 
Main outcome measures: Prevalence of angle closure 
in patients studied. 
Results: According to study definition angle-closure was 
found in 92 out of 327 glaucoma patients and in 38 out 
of 548 non-glaucoma patients. This consisted 28.1% and 
6.9% respectively (p<0.0001). In the glaucoma group mean 
age of angle closure participants was 68,6 and open an-
gle 68.5(p-0.87). In the non-glaucoma group mean age of 
angle closure was 70.0 and open angle 63.2 (p<0.0001). 
In the glaucoma group angle closure was found in 17.5% 
of males and 34.7% females (p<0.0001). In the non-glau-
coma group angle closure was found in 5.2 % males and 
8.0 % females (p-0.25). 
Conclusions: Angle-closure was found to be significantly 
associated with glaucoma diagnosis, increasing with age 
and having female predilection. Females tends to convert 
from asymptomatic angle-closure to angle closure glauco-
ma more often than males. 
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P257 RISK OF ACUTE ANGLE CLOSURE AND SPIKE IN 
INTRAOCULAR PRESSURE AFTER ROUTINE DILATION 
OF DIABETICS IN A SINGAPORE HOSPITAL
G.S.W. Tan, C.Y. Wong, V.G. Chitra, I. Yeo, T. Aung
Singapore National Eye Centre, SINGAPORE, Singapore

Purpose: Although pupillary dilation carries a risk of acute 
angle closure (AAC) in subjects with narrow angles, some 
epidemiological studies have found that there was low risk 
for AAC with routine dilation of pupils for retinal exami-
nation. The aim of this study was to investigate the inci-
dence of AAC and rise in intraocular pressure after routine 
mydriasis of new patients attending a diabetic retinopa-
thy clinic in Singapore, a country with high prevalence of 
narrow angles. 
Design: Prospective observational study. 
Participants: 2004 consecutive new patients attending a 
diabetic retina clinic. 
Methods: Consecutive new patients attending a diabet-
ic retina clinic were routinely dilated with 1% tropicamide 
and 2.5% phenylephrine if presenting IOP was normal. 
Air puff tonometry was done to assess intraocular pres-
sure before and 1 hour after dilation. Patients were also 
asked about symptoms of AAC within 24 hours of dila-
tion. All subjects with raised IOP underwent further oph-
thalmic evaluation. 
Main outcome measures: AAC and raised IOP.
Results: A total of 2004 consecutive new patients were en-
rolled. 10 subjects were excluded as they did not complete 
the protocol. For the remaining 1994 subjects, the mean 
age was 63.6 years and there were 933 males (46.8%). 
None (0%, 95%ci: 0 to 0.14%) of the patients who under-
went routine dilation developed AAC. There were 38 sub-
jects (1.91%, 95% ci: 1.31 to 2.51%) who developed a rise 
in IOP of > 5 mmHg in any eye after dilation but without 
signs of AAC. 
Conclusions: In a country with high prevalence of angle 
closure, we found that the risk of AAC was low after rou-
tine dilation of pupils for retinal examination. 1.91% devel-
oped a rise in IOP > 5 mmHg. 
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in Chinese residents of Singapore: a cross-sectional popu-
lation survey of the Tanjong Pagar district. Arch Ophthal-
mol 2000;118: 1105-11. 

9.3.5. Clinical forms of glaucomas: Pri-
mary angle closure glaucomas: Primary 
angle closure
P258 SHORT-TERM RESULTS OF PROPHYLACTIC LA-
SER IRIDOTOMY IN EYES WITH NARROW DRAINAGE 
ANGLES: A RANDOMIZED CONTROLLED TRIAL
S. Kumar1, M. Baskaran2, P.T.K. Chew3, H.-T. Wong4, D.S. 
Friedman5, P.J. Foster6

1Singapore National Eye Center, SINGAPORE, Singapore, 
2Sankara Nethralaya, CHENNAI, India, 3National University 
Hospital, SINGAPORE, Singapore, 4Tan Tock Seng Hos-
pital, SINGAPORE, Singapore, 5Wilmer Eye Institute and 
Johns Hopkins, BALTIMORE, United States of America, 
6Moorfields Eye Hospital, LONDON, United Kingdom

Purpose: To assess the short-term effect of laser iridoto-
my (LI) on anterior chamber configuration in primary an-
gle closure suspects (PACS). 
Design: Prospective randomized clinical trial. 
Participants: Subjects over the age of 50 diagnosed as 
primary angle closure suspects in both eyes. PACS was 
defined as an eye where the posterior trabecular mesh-
work was not visible for at least 180º on non-indentation 
gonioscopy, intraocular pressure ≤ 21 mmHg, no peripheral 
anterior synechiae and no disc or field changes. 
Intervention: Prophylactic sequential LI was performed in 
one randomly selected eye, while the fellow eye served 
as a control. 
Main outcome measures: Changes in ACD, VH grading 
and mean angle width before and after LI. 
Results: One hundred fifty eyes (150 subjects) underwent 
LI in one randomly selected eye. The mean age was 63.14 
± 5.53 years (50-84 years). Majority of the subjects were 
Chinese (88%) and females (76%). There was no signif-
icant difference between baseline data for ACD (paired t 
test, p= 0.272), VH grading (mcnemar test, p= 0.755) and 
mean angle width (paired t test, p= 0.756) between eyes 
that underwent LI and fellow eyes. The VH grading in-
creased significantly after LI (p<0.001). The mean ACD 
changed from 2.69 ± 0.42 mm to 2.81 ± 0.53 mm after LI 
(p=0.051). The mean angle grading increased significantly 
from 0.59 ± 0.54 to 1.83 ± 0.89 (p<0.0001) after LI. There 
was no significant change at week1 in VH (p=0.15), acd 
(p=0.83) or angle width (p=0.06) in fellow eyes that did 
not undergo LI. 
Conclusions: In this short-term follow-up of a cohort of 
asian PACS eyes, sequential lpi widened the angle signif-
icantly and there was an increase in peripheral chamber 
depth. A larger sample size is required to determine the 
risk factors for progression to angle closure and glaucoma 
and to assess the benefit of prophylactic LI. 
References: 
1. Friedman DS. Who needs an iridotomy? Br J Ophthal-
mol 2001;85:1019-21. 2. American Academy of Ophthal-
mology. Laser peripheral iridotomy for pupillary-block glau-
coma. Ophthalmology 1994; 101:1749-58. 3. Gazzard G, 
Friedman DS, Devereux JG. A prospective ultrasound bio-
microscopy evaluation of changes in anterior segment mor-
phology after laser iridotomy in Asian eyes. Ophthalmolo-
gy 2003;110:630-8. 4. He M, Friedman DS, Ge J, Huang 
W, Jin C, Lee PS, Khaw PT, Foster PJ. Laser peripher-
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al iridotomy in primary angle-closure suspects: biometric 
and gonioscopic outcomes the liwan eye study. Ophthal-
mology. 2006 nov 20; [epub ahead of print]. 5. Quigley 
HA. Long-term follow-up of laser iridotomy. Ophthalmolo-
gy 1981;88:218-24. 

9.3.10. Clinical forms of glaucomas; Pri-
mary angle closure glaucomas: Other
P259 PROGRESSION OF PRIMARY ANGLE CLOSURE 
SUSPECTS (PACS) AFTER ND:YAG LASER PERIPH-
ERAL IRIDOTOMY - TWO YEAR PROSPECTIVE FOL-
LOW UP WITH ULTRASOUND BIOMICROSCOPY AND 
A - SCAN BIOMETRY 
R. Ramani1, M. Baskaran2, R.J. George2, J. Roy2, L. Vi-
jaya2

1Elite School of Optometry, CHENNAI, India, 2Sankara Neth-
ralaya, CHENNAI, India

Objective: To analyse baseline and 2-year follow up clini-
cal and biometric data of Primary Angle Closure Suspects 
(PACS) who underwent Nd:YAG Laser Peripheral Iridoto-
my (LPI) and to assess the predictive risk factors for pro-
gression. 
Design: Prospective non-randomised case intervention-
al study. 
Participants: PACS subjects from glaucoma services of 
a tertiary care institution. 
Methods and Intervention: Complete ocular examination 
including indentation gonioscopy, LOCS II grading, A-scan 
biometry and Ultrasound biomicroscopy were performed at 
baseline, 1 week after LPI, 6 months, first and second year 
for PACS subjects (n=52). Subjects underwent Nd:YAG la-
ser iridotomy in both eyes after baseline examination. 
Main outcome measures: Progression of PACS to PAC, 
progression of cataract (>1 LOCS 2 grade), and ocular bio-
metric parameters (Anterior chamber depth (ACD), Anteri-
or Chamber Angle (ACA), Axial Length (AXL), Lens Thick-
ness (LT), Relative Lens Position (RLP), Central Corneal 
Thickness (CCT), Angle Opening Distance 500 (AOD500), 
Trabecular'Ciliary Process Distance (TCPD), Iris-Ciliary Pro-
cess Distance (ICPD), Iris Thickness (IT) and Scleral Cil-
iary Process Angle (SCPA)) were assessed for one ran-
domly selected eye using logistic regression analysis. Risk 
factors for the progression of cataract and PACS were an-
alysed. p < 0.05 was considered significant. 
Results: Eleven (11) out of 52 eyes (21.15%) developed 
PAC with synechial changes with normal IOP. Additional 
three (3) eyes developed synechiae adjacent to the PI site. 
Univariate analysis showed that the Risk Ratio for TCPD 
< 1 mm was significant for progression (Risk ratio, 1.18; 
95% CI, 0.94 to1.49). No association was found for age, 
gender, ACA, ACD, AOD, ICPD, IT and Vertical Cup Disc 
Ratio. 40% of the post LPI subjects were found to have 
progression of cataract at first year and additional 13% pro-
gressed by second year follow up. Nuclear sclerosis was 
more than Posterior Subcapsular variety. ICPD, ACA, LT 
and AOD500 varied significantly (p<0.05) after LPI. 
Conclusion: Almost 21% PACS progressed to PAC after 
LPI but none progressed to PACG in two years. TCPD < 
1 mm predicted progression of PACS to PAC. There was 
significant progression of cataract especially nuclear scle-
rosis from first year of LPI. 
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1. Gazzard G, Friedman DS, Devereux JG, et al. A pro-
spective ultrasound biomicroscopy evaluation of changes 
in anterior segment morphology after laser iridotomy in 
Asian eyes. Ophthalmol 2003;110:630-638. 2. Thomas R, 
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mic Surg Lasers Imaging 2003; 34:291-298. 4. Wilensky 
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closure suspects. Am J Ophthalmol 1993;115:338-346. 5. 
Lim LS, Hussain R, Gazzard G, et al. Cataract progression 
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9.4. Clinical forms of glaucomas: Glau-
comas associated with other ocular and 
systemic disorders
P260 A COMPARATIVE STUDY OF DIURNAL PATTERN 
OF BLOOD PRESSURE AND INTRAOCULAR PRESSURE 
IN GLAUCOMA PATIENTS
A. Ali1, I.A. Fahmy2

1Magrabi Eye Center, Mekkah, MEKKAH, Saudi Arabia, 
2Research Institute of Ophthalmology, GUIZA, Egypt

Purpose: Assuming that human circadian rhythms affect 
both diurnal intraocular pressure (IOP), and blood pres-
sure (BP) curves similarly, we aimed at finding a relation 
between both, in normal population and glaucomatous pa-
tients, to evaluate the vascular theory of glaucoma. 
Methods: Diurnal IOP and BP curves of 869 primary open 
angle glaucoma (POAG), 157 normal tension glaucoma 
(NTG) patients and 49 normal controls were retrospec-
tively studied. Four readings including maximum and min-
imum diurnal IOP and BP mean readings were taken and 
statistically analysed. 
Results: The results showed a definite correlation between 
diurnal IOP and BP giving mean peaks in the morning hours 
and troughs in the afternoon. There was a significant dif-
ference between the mean peak and trough values of both 
IOP and BP within each group (p<0.001). This magnitude 
of change was also significantly different between groups 
for IOP only (p<0.001). 
Conclusion: With the known nocturnal drop of BP, with 
stable IOP, the rise of IOP in the early morning shown 
in the results favors the vascular theory of pathogenesis 
of glaucoma specially with normal tension assuming low 
perfusion pressure of the optic nerve head more than the 
nerve can tolerate. 
References: 
1. Smolensky MH, Portaluppi F. Ambulatory blood pressure 
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Montfrans GA. Circadian profile of systemic hemodynamics. 
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Lanigan L, Hitchings R. Diurnal intraocular pressure vari-
ation in low tension glaucoma. Eye 1994; 8:521-523. 4. 
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blood flow in normal and glaucomatous eyes. Surv Oph-
thalmol 1994; 38: s198-205. 5. Hayreh SS, Zimmerman 
MB, Podhajsky P, Alward WL. Nocturnal arterial hypoten-
sion and its role in optic nerve head and ocular ischemic 
disorders. Am J Ophthalmol 1994; 117: 603-624. 6. Racz 
P, Ruzsonyi MR, Nagy ZT, Gaygi Z, Bito LZ. Around the 
clock intraocular pressure reduction with once daily appli-
cation of latanoprst by itself or in combination with timo-
lol. Arch Ophthalmol 1996; 114: 268-273. 

P261 CLINICAL PROFILE OF SECONDARY GLAUCO-
MAS IN A TERTIARY GLAUCOMA CENTRE
R. Gadia, V. Gupta, T. Dada, R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEWDELHI, 
India

Purpose: To study the clinical profile of secondary glau-
comas with the aim of finding possible risk factors for pre-
ventive programs. 
Design: Retrospective chart review. 
Participants: 3000 patients newly diagnosed with glaucoma 
at our glaucoma clinic in the year 2005 were included. 
Methods: Evaluation of all cases who presented with glau-
coma was done retrospectively which included detailed his-
tory and detailed examination to find all cases of second-
ary glaucoma and their presenting features. 
Main outcome measures: Etiology, age and sex distribu-
tion, visual acuity, intraocular pressure, gonioscopy, glauco-
matous optic neuropathy and any other positive findings. 
Results: Out of 3000 patients, 585 patients (19.5%) had 
secondary glaucoma. Age distribution was as follows: 25% 
were between 0-20 yrs; 27% in 21-40 yrs; 30% in 41-60 yrs 
and 18% were >60 yrs of age. Males predominated with 
male female ratio of 2.2. Frequent causes of secondary 
glaucoma were post vitrectomy/buckling procedure (14%), 
trauma (13%), corneo-iridic scar (12%), aphakia (11%), neo-
vascular glaucoma (10%). Of all traumatic glaucoma pa-
tients, 71% cases were <30 yrs of age, and males (90%) 
predominated in the sex distribution. Blunt trauma was re-
sponsible for 84% of the cases. Fifty percent of the cas-
es had baseline IOP of >30 mmHg and 50% had vision 
≤6/60. Angle recession of ≥2 quadrant was seen in 59% 
cases. Post vitrectomy glaucoma eyes had vitreous sub-
stitutes in 83% cases of which 66% eyes had retained sil-
icone oil (1,000 centistoke viscosity) for >3 months. Vision 
≤6/60 was present in 63% eyes, 57% eyes had baseline 
IOP >30 mmHg in post-vitrectomy glaucoma. Character-
istics of different important secondary glaucomas is giv-
en in table 1. 
Conclusions: Most patients with secondary glaucoma have 
poor vision (≤6/60) with high IOP and advanced fundus 
changes at presentation. A high index of suspicion in such 
cases can decrease ocular morbidity from this entity. 
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dian J Ophthalmol 1982; 30:121-4. 4. Honavar SG, Goy-
al M, Majji AB, Sen PK, Naduvilath T, Dandona L. Glau-
coma after pars plana vitrectomy and silicone oil injection 
for complicated retinal detachments. Ophthalmology 1999; 

106:169-76. 5. Girkin CA, McGwin G jr, Long C, Morris R, 
Kuhn F. Glaucoma after ocular contusion: a cohort study 
of the united states eye injury registry. J Glaucoma 2005; 
14:470-3.
 
9.4.1.  Clinical forms of glaucomas: Glau-
comas asso ciated with other ocular and 
systemic disorders: Steroid-induced 
glaucoma
P262 STEROID RESPONSE AFTER STRABISMUS SUR-
GERY IN CHILDREN
P. Vitovska, I.V. Deryapa
Ukrainian National Medical University, KIEV, Ukraine

Purpose: To study IOP level in children, operated on ac-
count of strabismus, used corticosteroids in postoperative 
period. 
Methods: Sixty-four children (66 eyes) in the age from 4 
to 14 yrs, operated on account of strabismus have been 
under investigation. All patients underwent full eye exam-
ination, including visual acuity, refractometry, tonometry, 
gonioscopy, ophthalmoscopy, biomicroscopy. None of our 
patients have had any systemic disease, or other eye dis-
ease. Patients, who have had glaucoma in family anam-
nesis, or who have been treated with corticosteroids pre-
viously were not included into investigation. All patients 
were divided into 2 groups. The first one 39 patients (41 
eyes), which were treated by 0,1% dexamethasone (maxi-
dex) in descending scheme. The second group 25 pa-
tients (25 eyes), which were treated by flucon in descend-
ing scheme. IOP control was performed on the 7th, 14th, 
21st, 28th days. 
Results: At baseline, the mean IOP were 14,1 ± 2,1 mmHg 
in the 1st group, 14,9 ± 2,5 mmHg in the 2d. High response 
(according to armaly classification (1963)) was found out in 
9,8% eyes in the 1st group, and 4% eyes in the 2nd group. 
Middle response was observed in 26,8% eyes in the 1st 
group and 16% eyes in the 2nd group. All patients except 
one haven not had complaints. In the cases of high re-
sponse we canceled steroids, prescribed Xalatan. After 1-
3 days IOP was normalized. We didn’t observe any case 
of OH and any case of side effect in the following peri-
od of observation. 
Conclusions: In the case of corticosteroid prescription in 
post op period all children needs IOP monitoring. Increas-
ing frequency of 0,1% dexamethasone installation leads to 
the severe IOP peaks, which appears already on the 4-7th 
day. High steroid response in children exceeded the simi-
lar figures in the adult population (5%). Flucon application 
in pediatric practice helps to reduce OH risk in post op-
erative period. Xalatan is effective in OH treatment in pe-
diatric practice. 
References: 
1. Armaly MF. Statistical attributes of the steroid hyperten-
sive response in the clinically normal eye. 1. The demon-
stration of three level of response. Invest Ophthalmol 1963; 
4: 187-197. 2. Biedner BZ, David R, Grudsky A, Sachs 
U. Intraocular pressure response to corticosteroids in chil-
dren. Br J Ophthalmol 1980; 64: 430-431. 3. Kubota T, et 
al. Ultrastructure of the trabecular meshwork in secondary 
glaucoma eyes after triamcinolone acetonide. J Glaucoma 
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2006; 15: 117-119. 4. Opatowsky L, Feldman RM, Gross 
R, Feldman ST. Intraocular pressure elevation associated 
with inhalation and nasal corticosteroids. Ophthalmology 
1995; 102: 177-179. 5. Aleta mayne incidence of steroid-
related glaucoma increases over the past 5 years. Ocular 
Surgery News US. Edition January 1, 2006. 

P263 A LONG-TERM EVALUATION OF THE OPTIC 
NERVE HEAD IN STEROID INDUCED GLAUCOMA  USING 
HEIDELBERG RETINA TOMOGRAPH II
V. Gupta, P. Naithani, P. Sony, T. Dada, R. Sihota
Dr RP Centre for Ophthalmic Sciences, NEWDELHI, India

Purpose: To evaluate the changes in optic nerve head af-
ter cessation of steroid use and control of intraocular pres-
sure in steroid induced glaucoma using Heidelberg Reti-
na Tomograph ii. 
Methods: Fifteen patients having steroid induced glauco-
ma were prospectively evaluated for changes in optic nerve 
head using HRT II. The parameters were repeated after 
control of intraocular pressure at 1 year and 2 years. 
Results: The average disc size was 2.786 ± 0.468 mm2. 
The mean rim area and volume were 1.279 ± 0.567 mm2 
and 0.255 ± 0.175 mm3 respectively. The mean cup shape 
measure, height variation contour and mean RNLF thick-
ness were 0.0703 ± 0.125, 0.323 ± 0.110 mm and 0.137 ± 
0.082 mm respectively. The baseline average vertical cup-
disc ratio was 0.699 ± 0.204. At 2 years, the rim area and 
volume increased to 1.450 ± 0.660 mm2 and 0.344 ± 0.266 
mm3 respectively and was statistically significant. 
Conclusions: After cessation of steroid therapy and con-
trol of intraocular pressure there was reversal of optic disc 
cupping in patients with steroid induced glaucoma. 
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roid induced glaucoma. Eye 2006 ( in press). 2. Leung CK, 
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P264 INTRAOCULAR PRESSURE ELEVATION AFTER 
THE INJECTION OF TRIAMCINOLONE ACETONIDE: TRI-
AMCINOLONE ACETONIDE STUDY GROUP.
M. Inatani1, K. Iwao1, Y. Hirano2, K. Hirooka3, Y. Nakani-
shi4, Y. Shimonagano5, C. Shima6

1Kumamoto University, KUMAMOTO, Japan, 2Department 
of Ophthalmology and Visual S, NAGOYA, Japan, 3De-
partment of Ophthalmology, Kagawa Univ, KAGAWA, Ja-
pan, 4Department of Organs Therapeutics, Divis, KOBE, 
Japan, 5Department of Ophthalmology, Faculty of, KA-
GOSHIMA, Japan
6Department of Ophthalmology, Kansai Medi,  MORIGUCHI, 
Japan

Purpose: To investigate frequency for the intraocular 

pressure (IOP) elevation after sub-Tenon capsule injec-
tion (STI) and intravitreal injection (IVI) of triamcinolone 
acetonide (TA). 
Design: Multicenter, retrospective, interventional compar-
ison. 
Participants: Four hundred one eyes of 401 patients re-
ceiving STI (12 mg, 20 mg or 40 mg), IVI (4 mg or 8 mg) or 
STI (20 mg) plus IVI (8 mg) of TA at 6 clinical centers. 
Methods: Frequency and amount of IOP elevation were 
compared among these TA-treated groups. 
Main outcome measures: IOP levels were evaluated be-
fore and at 1, 3, 6, 9 and 12 months after TA treatment. 
Results: IOP levels of 24 mmHg or higher were observed 
in 14.3% of eyes treated with 40 mg STI while the IOP el-
evation was observed in only 2.8% and 3.9% of eyes with 
12 mg and 20 mg STIs, respectively, demonstrating signif-
icantly higher frequency for IOP elevation in 40 mg STI (p 
< 0.01). Four mg and 8 mg IVIs induced the elevated IOP 
levels in the frequency of 5.6% and 35.9%, respectively, 
which also showed statistically significant difference (p < 
0.05). The simultaneous treatment of STI (20 mg) and IVI 
(4 mg) induced the IOP elevation in 29.7%, indicating high-
er frequency than IOP elevation in 20 mg STI (p < 0.001) 
or 4 mg IVI (p < 0.05). Additional TA administration (n=95) 
after the first administration induced 24 mmHg or higher 
levels in 0% of 12 mg STI, 2.8% of 20 mg STI, 20.9% of 
40 mg STI, 100% of 20 mg STI plus 4 mg IVI, showing 
significant high frequency in 40 mg STI (p < 0.05) and 20 
mg STI plus 4 mg IVI (p < 0.001). Multiple regression anal-
ysis demonstrated that higher IOP elevation at the first in-
jection was also a risk factor for abnormal high IOP levels 
at the second injection (p < 0.05). 
Conclusion: The IOP elevation after the injection of TA 
shows dose-dependency. 
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triamcinolone acetonide for diffuse diabetic macular ede-
ma: phase 2 trial comparing 4 mg vs 2 mg. Am J Oph-
thalmol 2006;142:794-9. 4. Hirooka K, Shiraga F, Tana-
ka S, et al. Risk factors for elevated intraocular pressure 
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P265 OCULAR HYPERTENSION FOLLOWING INTRA-
VITREAL INJECTION OF TRIAMCINOLONE ACETON-
IDE FOR THE TREATMENT OF CHOROIDAL NEOVAS-
CULAR MEMBRANES
M.F. Delgado1, C.A. Jaramillo2

1Fundacion Oftalmologica Nacional, BOGOTA, Colombia, 
2Private Practice, BOGOTA, Colombia

Purpose: To determine incidence of ocular hypertension 
(OHT) as a result of intravitreal injection of triamcinolone 
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acetonide (IVTA) for the treatment of choroidal neovascular 
membranes (CNVM) and to evaluate risk factors involved. 
Design: Interventional consecutive case series. 
Participants: Thirty patients (45 eyes) who underwent IVTA 
injection combined with photodynamic therapy (PDT) in a 
private practice setting for the treatment of CNVM. 
Methods: Forty-five eyes of 30 patients who received a 
single IVTA injection (4 mg/0.1 ml) performed by the same 
surgeon were evaluated. Intraocular pressure (IOP) was 
monitored with Goldmann tonometry the first day after IVTA 
injection, at one week, one month and then every month 
during the first year. 
Main outcome measures: Intraocular pressure elevation. 
Results: A total of 45 IVTA injections were performed com-
bined with PDT. Demographics revealed mean age of 75 ± 
7.3 years and 75% females. No positive personal or fami-
ly history of glaucoma was found. Mean follow up was 9.6 
± 3.5 months. Mean IOP before IVTA injection was 15 ± 
3.0 mmHg and mean post IVTA injection IOP was 17.6 
± 4.4 mmHg. OHT ≥ 24 mmHg was developed in 17.7% 
(8 eyes). Mean time to IOP elevation was 4 months after 
IVTA injection. The IOP elevation was transient in 6 eyes 
and responded adequately to medical therapy. Two eyes 
required chronic use of medications for IOP control. None 
of the eyes developed optic nerve damage. 
Conclusions: IVTA injection for CNVM is frequently used 
and it is mandatory to be aware of the potential IOP ele-
vation that may follow. Special attention must be paid to 
patients with family and/or personal glaucoma history. IOP 
elevation tends to be transient and to respond to medical 
treatment. IOP elevation may occur later after the IVTA 
injection, it is advisable to follow up patients closer dur-
ing the first year. 
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9.4.2.1. Clinical forms of glaucomas: 
Glau  comas associated with other ocular 
and systemic disorders: Glaucomas 
associated with disorders of the of the 
cornea, conjunctiva, sclera: Iridocorneal 
endothelial syndrome
P266 IRIDOCORNEAL ENDOTHELIAL( ICE) SYNDROME 
WITH GLAUCOMA IN A YOUNG GIRL WITH DOWN’S 
SYNDROME
R. Kumar, V. Gupta, R. Sihota
R P Centre for ophthalmic sciences, NEW DELHI, India

Purpose: To describe the occurrence of iridocorneal en-
dothelial (ICE) syndrome with glaucoma in a young girl 
with Down’s syndrome. 
Design: Case study.
Methods: A 16-year old girl with downs syndrome and vi-
sual acuity of 6\18 in re and 6\6 in LE was found to have 
secondary glaucoma with features of progressive iris atro-
phy in her RE. On specular microscopy there was varying 
degree of pleomorphism, lack of clear hexagonal pattern 
with some cells showing dark centers (disseminated ICE 
cells) in the RE. The specular count in the RE was 2044/
mm2 compared to 3400/mm2 in the LE. 
Results: The patient underwent an uneventful trabeculec-
tomy with mitomycin. Her IOP was controlled without med-
ication to 12 mmHg, 9 months post operatively. Electron 
microscopy of the trabecular meshwork obtained in this 
case is described.
Conclusion: The presence of ICE syndrome in a patient 
with downs has previously never been reported. The rel-
atively younger age of the girl along with the presence of 
downs syndrome points toward a genetic association to 
ICE syndrome. 
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9.4.2.5. Clinical forms of glaucomas: 
Glau comas associated with other ocular 
and systemic disorders: Glaucomas 
associated with disorders of the cornea, 
conjunctiva, sclera: Other
P267 ASSESSMENT OF THE ANTERIOR SEGMENT IN 
OPAQUE GRAFTS WITH SECONDARY GLAUCOMA FOL-
LOWING THERAPEUTIC PENETRATING KERATOPLAS-
TY FOR PERFORATED CORNEAL ULCERS
T. Dada, A. Aggarwal, M. Vanathi, S. Vengayil, A. Kumar, 
R. Bansal, A. Panda
Dr. Rajendra Prasad Centre for Ophthalmi, NEW DELHI, 
India

Objective: To evaluate the clinical and ultrasound bio-
microscopic characteristics of opaque tectonic grafts with 
secondary glaucoma. 
Design: Observational cross sectional study.
Participants: Thirty-six eyes of 36 patients with opaque 
grafts (precluding anterior segment by slit lamp biomicros-
copy) and elevated IOPS (> 25 mmHg) following therapeu-
tic corneal grafting for a perforated corneal ulcer. 
Methods: All patients underwent detailed clinical evaluation 
including slit lamp biomicroscopy, IOP assessment using 
tonopen and ultrasound biomicroscopy (UBM ) of the an-
terior segment and anterior chamber angle in each clock 
hour using paradigm p40-machine. 
Main outcome measures: Central corneal thickness, an-
terior chamber angle, degree of synechial closure, type of 
synechiae, status of the lens/IOL. 
Results: The mean age of the patients was 48.5 years 
(range 12-75 years). The mean IOP at the time of presenta-
tion was 34.2 mmHg (range 26-50 mmHg). The mean time 
of presentation after keratoplasty was 7.6 months (range 
3-24 months). 28 out of 36 (80%) therapeutic keratoplasty 
procedures were accompanied by cataract extraction and 
anterior vitrectomy. LOL implantation was carried out in 9 
cases (25%). ACIOL implantation was carried out in 8 cas-
es and PCIOL implantation in 1 case. No case underwent 
intra operative iridoplasty. The mean CCT was was 864.67 
μm (range 637-1400 μm). UBM revealed 900 peripheral an-
terior synechial closure in 4 eyes (11.11%), 90-1800 in 6 
eyes (16.67%), 180-2700 in 15 eyes (41.67%), and 3600 
synechial closure in 11 eyes (30.55%). Synechiae at the 
graft host junction were present in 8 eyes (22.22%), and 
2 eyes had central irido-corneal synechiae (5.55%). LOL 
corneal touch was present in one case (2.78%). 
Conclusions: Secondary angle closure is the major cause 
for glaucoma following therapeutic keratoplasty. UBM plays 
an important role in the anterior segment evaluation of such 
eyes and aids in planning future surgical intervention. 

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
P268 CLINICAL SIGNS AND CHARACTERISTICS OF 
PIGMENTARY GLAUCOMA IN CHINESE: A PROSPEC-
TIVE STUDY
G.P. Qing, N.L. Wang, X. Tang, S.X. Zhang, H. Chen, T. 
Wang, L.Y Qiao
Beijing Tongren Hospital, BEIJING, China

Purpose: Studies have shown that the clinical signs and 
prevalence of pigmentary glaucoma (PG) vary across ra-
cial groups. The literature so far contains few reports of 
PG in Asians. The purpose of this article is to report clin-
ical findings in 12 Chinese patients with PG. 
Design: Prospective, observational, consecutive, clinical 
case series.
Participants: Patients with moderate to heavy trabecu-
lar meshwork (TM) pigmentation as well as corneal endo-
thelial pigmentation or zonular/lenticular pigment granule 
dusting, and two or more of the following signs: intraocu-
lar pressure (IOP) greater than 21 mmHg, glaucomatous 
optic nerve damage, or visual field loss. 
Methods: The recruited patients received thorough ocu-
lar examinations including visual acuity, refraction, biomi-
croscopy, IOP measurement, fundus examination, and ul-
trasound biomicroscopy and Humphrey sita-standard 30-2 
visual field analysis. 
Main outcome measures: Age, gender, uncorrected vi-
sual acuity, best corrected visual acuity, spherical equiv-
alent diopters, IOP at initial diagnosis, corneal endotheli-
al pigmentation, anterior iris stromal pigment dusting, iris 
configuration, TM pigmentation, lenticular/zonular pigment 
granule dusting, iris transillumination defects (TIDS), ver-
tical cup/disk ratio, and visual field analysis. 
Results: Twelve subjects (9 males and 3 females) were 
enrolled in this study. Mean age of the subjects at initial 
diagnosis was 36±6 years (range, 26 to 48), as shown in 
figure 1. All eyes diagnosed with PG were myopic, with 
mean spherical equivalent power of6.67±5.92 d (range,23.75 
to0.25 d). The distribution of refractive error of all sub-
jects was shown in figure 2. The average IOP at initial di-
agnosis was 35.9±9.5 mmHg (range, 16 to 56). Ten pa-
tients (83.3%) had corneal endothelial pigmentation. Eight 
of them had Krukenberg spindle in at least one eye. The 
other two exhibited trace corneal endothelial pigmentation 
(<50 flecks) in diffusive pattern. All subjects showed dif-
ferent extent of posterior iris bowing (figure 3). No sub-
ject exhibited any typical mid-peripheral radial TIDS. Trace 
TIDS were visualized in iris crypts in both eyes of two sub-
jects, both of whom had severe myopic refractive error of 
>20.0 diopters (figure 4). Three patients (3 of 12) had iri-
dodonesis. Anterior iris stromal pigment dusting was dis-
cerned in one subject. 
Conclusions: Besides corneal endothelial pigmentation, 
TM pigmentation, and lenticular/zonular pigment granule 
dusting, iris concavity was consistently present in Chinese 
PG patients, while typical mid-peripheral TIDS and anteri-
or iris stromal pigment dusting were not common in these 
patients. 
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9.4.4. Clinical forms of glaucomas: 
Glaucomas associated with other ocular 
and systemic disorders: Glaucomas asso-
ciated with disorders of the lens
P269 A CLINICAL STUDY OF SPHEROPHAKIA
P.G. Bhatia1, G. Chandrasekhar2, A.K. Mandal2, S. Ho-
navar2

1Welcare Hospital, DUBAI, United Arab Emirates, 2L.V.Prasad 
Eye Institute, HYDERABAD, India

Background: Microspherophakia is a condition where the 
equatorial diameter and weight of the lens is reduced by 
25% while the saggital diameter is increased by the same 
amount. 
Methods: Retrospective non comparative analysis of 58 
eyes of 29 consecutive patients of spherophakia present-
ing to the L.V. Prasad Eye Institute. 
Results: Incidence of lenticular dislocation in term of eye 
years was 8.31%. Glaucoma was seen in 28 eyes (60.9%) 
of which open angle glaucoma was seen in 11 eyes (39.3%) 
and angle closure glaucoma in 15 eyes (53.6%). 
Conclusions: Medical management of glaucoma in sphe-
rophakia in our series of patients was a safer alternative 
to surgical intervention. The combination of anti-glaucoma 
medications and Nd:Yag PI, where indicated, controlled the 
intraocular pressure satisfactorily in a majority of the pa-
tients. When surgical intervention was required for glau-
coma it was associated with a significant risk of compli-
cations. 
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P270 ALPORTS SYNDROME WITH RAISED INTRAOC-
ULAR PRESSURE
S. Bhomaj
Lions NAB Eye Hospital, MIRAJ, India

Introduction: Alports syndrome is associated with meta-
bolic defect in biosynthesis of collagen in glomerular base-
ment membrane, cochlea and capsule of the lens. Inheri-
tance is x linked in most of the cases. 
Manifestations: 1. Ocular-anterior lenticonus, dot fleck ret-
inopathy, posterior polymorphous dystrophy; 2. Renalhe-
maturia, proteinuria; 3. Hearing loss. 
Mortality: It is a progressive disease that ultimately leads 
to renal failure and death. 
Participants: Male patient, 36 years old. 
Chief complaints: Decreased vision. 
Family history: Two brothers have died of renal failure. 
On examination: Anterior segment-shallow anterior cham-
ber, and anterior lenticonus in both eyes. IOP 40 mmHg 
(RE); 28 mmHg (LE). Gonioscopyboth eyes angles were 
closed. Fundus was within normal limits. 
Systemic investigation: Blood pressure-160/100. Urine-
hematuria. Albuminuria. Hyline casts and Ca oxalate crys-
tals. Usg abdomen within normal limits. 
Audiometery: Detected bilateral severe sensory neural 
deafness. Serum creatinine within normal limits. 
Management: Surgery temporal clear corneal with in bag 
IOL implantation in right eye. Post operative IOP at one 
month followup was 16 mmHg. 
Conclusion: The weak basement membrane in alports 
syndrome causes forward bulging of the anterior lens cap-
sule causing angle closure and raised IOP. The removal 
of lens with in bag IOL lowers IOP. 
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9.4.4.1. Clinical forms of glaucomas: 
Glau  comas associated with other ocu-
lar and systemic disorders: Glaucomas 
as sociated with disorders of the lens: 
Exfoliation syndrome
P271 PSEUDOEXFOLIATION SYNDROME IN GLAUCO-
MA PATIENTS AND AGE-MATCHED GENERAL POPU-
LATION IN MOLDOVA
N. Gribonosov
Tiraspol Clinical Hospital, TIRASPOL, Moldova

Purpose: To estimate prevalence of pseudoexfoliation syn-
drome in glaucoma and non-glaucoma patients in moldo-
va. To evaluate associations of PEX with age, gender and 
glaucoma diagnosis. 
Design: Prospective, comparative cohort-based study. 
Participants: Seven hundred nineteen non-glaucoma per-
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sons and 373 glaucoma patients seen in the Tiraspol Glau-
coma Clinic in 2004-2005. Participants were selected on 
the basis of study inclusion criteria which were determined 
as age older 50, satisfactory corneal transparency, no his-
tory of cataract surgery and established diagnosis of glau-
coma for glaucoma subgroup. 
Methods: Thorough bilateral non-dilated slit-lamp search for 
pseudoexfoliation material on corneal endothelium, aque-
os humor, iris and anterior surface of lens. 
Main outcome measures: Prevalence of PEX in glauco-
ma patients and those without glaucoma. 
Results: Pseudoexfoliation was found in 236 out of 373 
glaucoma patients and 123 out of 719 non-glaucoma. Prev-
alence rate consisted 63.3% and 17.1% (p<0.0001). Also, 
the mean age of PEX patients in the glaucoma group was 
higher than in the non-glaucoma group (70.4 vs 69.4), but 
not significantly (p-0.25). The mean age of PEX patients 
in the non-glaucoma group was significantly higher than 
non-PEX (72.3 vs 61.2, p<0.0001). No significant differ-
ences in gender representations between PEX and non-
PEX patients were found in both glaucoma (p- 0.73) and 
non-glaucoma (p-0.52) groups. 
Conclusions: Pseudoexfoliation syndrome has a very high 
rate in both glaucoma and non-glaucoma patients in Mol-
dova. PEX was found to be four times more common in 
glaucoma compared to age-matched non-glaucoma indi-
viduals. Prevalence of PEX is not associated with gender, 
but tends to increase with age in both glaucoma and non-
glaucoma patients. 
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P272 PSEUDOEXFOLIATION AND DIABETES MELLI-
TUS
E. Turacli, O. Tekeli, O. Incel, F. Ozdemir
Ankara University, Faculty of Medicine, ANKARA, Turkey

Purpose: To detect the frequency of pseudoexfoliation 
(PEX) in diabetes mellitus (DM). 
Design: Case-control study. 
Participants and controls: This study consisted of 202 
patients with or without diabetic retinopathy (DR) and 119 
healthy subjects. 
Methods: On ophthalmological examination, the anterior 
and posterior segments of all the cases were evaluated 
and intraocular pressures (IOP) were measured with Gold-
mann applanation tonometry. 
Main outcome measures: To assess the prevalence of 
pseudoexfoliation in diabetic patients. 
Results: There was no statistically significant difference in 
patient and control group for the age and gender (p>0.05). 
PEX syndrome was present in 11.9% of DM patients (n:24) 
and 17.6% of control subjects(n:21). PEX glaucoma was 

detected in 3.5% of DM patients (n:7) and 4.2 % of con-
trols (n:5). The difference between patients with DR and 
patients without DR with regard to the frequency of PEX 
was not statistically significant (p>0.05). 
Conclusion: These results indicate that the frequency of 
PEX is similar between DM and healthy subjects. 
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P273 DIURNAL VARIATION OF INTRAOCULAR PRES-
SURE IN PSEUDOEXFOLIATION
A.D. Braganza, S. Philip
Christian Medical College Vellore, VELLORE, India

Objective: To determine if measurement of diurnal variation 
of intraocular tension (DVT) is of use in diagnosing glau-
coma associated with pseudoexfoliation syndrome (PEX). 
Design: Prospective cohort study. All patients presenting 
with evidence of PEX on complete eye examination in OPD 
were approached for recruitment. 
Participants: One hundred out of 140 patients agreed to 
participate. 
Methods of testing: Two hourly DVT between 8 am and 
3:30 pm was recorded by a single observer. Gonioscopy, 
presenting intraocular pressure (IOP), visual fields (HFA 
30-2) and disc examination were recorded. This was re-
peated 6 weeks after cataract surgery in those who had 
presented with cataracts. 
Main outcome measures: Glaucoma was diagnosed on 
IOP alone (secondary glaucoma, IOP > 21mmHg), with disc 
appearance and field changes as corroborating features. 
IOP readings averaged or singly were used in analysis. 
Results: Thirteen eyes had PEX glaucoma. Two of these 
had disc changes and IOP > 30 mmHg and underwent 
combined cataract and glaucoma surgery. Two were con-
trolled medically and underwent cataract surgery. The rest 
had no disc or field changes, IOP < 25 mmHg and are un-
der follow up with no treatment. Presenting IOP and aver-
age DVT IOPs are compared in figure 1. Those eyes with 
IOP values > 21mmHg or DVT > 6mmHg had already been 
classified as glaucoma on initial presenting IOP. Thus DVT 
had no additional value over presenting IOP in diagnosing 
glaucoma in the study group. The ROC curve in figure 2 
illustrates this. Paired t testing on the same data showed 
no significance (p=0.34). Seventy-seven eyes underwent 
cataract surgery of which only 31 returned for a 6 week 
postoperative DVT. A paired t test revealed no significant 
change. Forty-eight patients had unilateral PEX. A two sam-
ple test of proportion showed insignificant IOP difference 
between the normal and PEX eye (p=0.37). Three patients 
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had >3 mmHg difference between the eyes. Owing to ad-
vanced cataract and poor performance, most visual field 
tests were unreliable and dropped from analysis. 
Conclusions: DVT offered no additional benefit over pre-
senting IOP in diagnosing glaucoma in eyes with PEX. 
Unilateral PEX was not associated with significantly raised 
IOP in that eye. 
Cataract surgery did not change the DVT significantly at 
6 weeks postoperatively. 
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P274 IMPAIRED PROTEASOME FUNCTION IN THE 
PATHOGENESIS OF PSEUDOEXFOLIATION SYN-
DROME
U. Schlötzer-Schrehardt, F.E. Kruse, C. Rummelt, M. Ze-
nkel
University of Erlangen-Nürnberg, ERLANGEN, Germany

Purpose: Increased accumulation and aggregation of oxi-
datively modified proteins, partly resulting from a dysfunc-
tion of the ubiquitin-proteasome pathway, have been de-
scribed as a hallmark of various age-related degenerative 
disorders. The objective of this study was to investigate 
proteasome function and protein oxidation in pseudoexfo-
liation (PEX) syndrome, which is characterized by a pro-
gressive accumulation of abnormally aggregated extracel-
lular fibrils and increased oxidative stress. 
Methods: Twelve eyes with PEX syndrome without and with 
glaucoma and 12 age-matched control eyes without PEX, 
either obtained at autopsy (post mortem time < 8 hours) 
or at surgical enucleation, were used. Proteasome activity 
was measured in ciliary body extracts by using fluorogen-
ic peptides as substrates for the three different protease 
activities of the 26s proteasome; a proteasome activity in-
hibitor (epoxomicin) was used as control. Total proteasome 
content was determined by western blot analysis using 
antibodies against specific proteasomal subunits. The ex-
pression of ubiquitin-conjugating enzymes, which are mem-
bers of the ubiquitin-proteasome system, was analyzed in 
anterior segment tissues by real-time PCR and immuno-
histochemistry. Immunohistochemical analysis of oxidative 
protein modifications in PEX tissues was performed using 
antibodies against dinitrophenol (DNP). 
Results: Both the chymotrypsin-like and trypsin-like pro-
teasome activities were significantly reduced (up to 55%; 
p<0.001) in ciliary body extracts from PEX eyes compared 
with control eyes, whereas the caspase-like activity was 

unchanged. This reduction in proteasome activity was in-
dependent of the presence of glaucoma in PEX eyes and 
was not associated with a decrease in proteasome ex-
pression. In contrast to the ubiquitin-conjugating enzymes 
ube2d1, ube2d2 and ube2d3, the expression of the ubiqui-
tin carrier enzymes ube2a and ube2b was significantly re-
duced both on the MRNA (about 60%; p<0.001) and pro-
tein level in ciliary body and iris specimens of PEX eyes 
compared with control eyes. An accumulation of oxidative-
ly modified proteins was observed within PEX material de-
posits in anterior segment tissues of PEX eyes. 
Conclusions: These findings suggest that compromise of 
the proteasome system may be involved in the pathophys-
iology of PEX syndrome and may contribute to the accu-
mulation of oxidatively modified proteins within the abnor-
mal extracellular matrix deposits 

P275 INCREASED LEVELS OF INTERLEUKIN-6 IN THE 
AQUEOUS HUMOR OF PATIENTS WITH EARLY STAGES 
OF PSEUDOEXFOLIATION SYNDROME/ GLAUCOMA
U. Schlötzer-Schrehardt, P. Lewczuk, F.E. Kruse, A. Jüne-
mann, M. Zenkel
University of Erlangen-Nürnberg, ERLANGEN, Germany

Purpose: Subtle inflammatory conditions have been im-
plicated in initial stages of various systemic fibrotic disor-
ders. To determine the role of inflammatory processes in 
the pathophysiology of pseudoexfoliation (PEX) syndrome/ 
glaucoma, we examined the presence and expression of 
(pro-) inflammatory cytokines in eyes from PEX and con-
trol patients. 
Methods: Patients were classified as early or late stage 
PEX syndrome according to slitlamp findings of PEX mate-
rial deposits on lens and pupillary margin. Aqueous humor 
samples from patients with cataract, primary open-angle 
glaucoma (POAG), early and late stages of PEX syndrome 
with and without glaucoma (n=14 for each patient group) 
were analyzed for twenty different cytokines by multiplex-
bead immunoassay. In addition, aqueous IL-6 concentra-
tions were measured by ELISA (n=12 for each group), and 
MRNA expression of IL-6 in the ciliary body was quanti-
fied by real-time PCR (n=4 for each group). 
Results: Multiplex-bead immunoassay revealed a statis-
tically signifcant increase of aqueous IL-6 levels in pa-
tients with early stages of PEX syndrome (p<0.002). Dif-
ferences in aqueous IL-6 levels were confirmed by ELISA 
and displayed a specific increase in early stages of PEX 
syndrome with (1.9-fold; p<0.001) and without glaucoma 
(2.3-fold; p<0.002) as compared to cataract, POAG, and 
late stages of PEX syndrome with and without glaucoma. 
Quantitative real-time PCR displayed a statistically signifi-
cant increase of IL-6 MRNA in the ciliary processes of ear-
ly stages of PEX syndrome/ glaucoma (2-fold; p<0.003) 
compared with all other groups of patients. 
Conclusions: In view of the involvement of inflammato-
ry cytokines in early stages of fibrotic disorders, such as 
lung fibrosis, these findings suggest that low-grade sub-
clinical inflammatory processes, reflected by increased lev-
els of IL-6, may play a pathophysiological role in initial 
stages of the abnormal matrix metabolism characteristic 
of PEX syndrome. 

book_WGC2007abs.indb   160book_WGC2007abs.indb   160 27-6-2007   8:58:4427-6-2007   8:58:44



 161

9.4.4.2. Clinical forms of glaucomas: 
Glaucomas as sociated with other ocu-
lar and systemic dis orders: Glaucomas 
associated with disorders of the lens: 
Glaucomas associated with cataracts

P276 SUTURELESS COMBINED TRIPLE PROCEDURE 
IN PHACOLYTIC GLAUCOMA
M. Rathi, C.S. Dhull, S. Sachdeva, A. Mam
Regional Institute of ophthalmology, ROHTAK, India

Purpose: To demonstrate the effectiveness of triple com-
bined sutureless surgery.
Design: A patient of phacolytic glaucoma underwent triple 
procedure for minimal cost to the institution.
Participant: A 60-year old lady with phacolytic glauco-
ma.
Methods: A 60 year old lady presented with phacolytic 
glaucoma of 2 weeks duration in the right eye. The AC 
was full of milky fluid. The surgery undertaken was triple 
surgery (SICS with PC-IOL with sutureless trabeculecto-
my). A frown-shaped incision was given superiorly, 6- 7 
mm long,1.5 mm away from the cornea. A corneoscleral 
tunnel was made,anterior chamber was entered with a 3 
mm keratome. Anterior capsule was stained with trypan 
blue, CCC was done. Nucleus was prolapsed in the AC, 
delivered with an irrigating wire-vectis. Irrigation-aspiration 
of the cortical matter was completed, through a constrict-
ed pupil. A rigid PC-IOL was implanted. Trabeculectomy 
was done with a kellys descemets membrane punch. Air 
was injected in the AC, wet-field cautery was used to re-
place the conjunctival flap 
Results: Post-operatively, IOP was controlled, a vision of 
6/18 was achieved in a patient who could not afford any 
treatment. 
Conclusions: Sutureless combined procedure is 
safe,effective and apparently successful in phacolytic glau-
coma, especially since the total cost of the surgery was 
less than 10 US dollars, borne by the institution 

9.4.5. Clinical forms of glaucomas: Glau-
comas asso ciated with other ocular and 
systemic disorders: Glaucomas associ-
ated with disorders of the retina, cho-
roid and vitreous
P277 EVALUATION OF GLAUCOMATOUS DAMAGE IN 
THE FELLOW EYES OF PATIENTS WITH UNILATERAL 
RETINAL VEIN OCCLUSION
J.W. Choi1, S. Mincheol2, S.Y. Yoon2, C.H. Lee2, M.S. Kook2

1Hangil Eye Hospital, INCHEON, South-Korea, 2Asan Medi-
cal Center, SEOUL, South-Korea

Purpose: To investigate the visual field (VF) and retinal 
nerve fiber layer (RNLF) status of the fellow eyes in pa-
tients with unilateral retinal vein occlusion (RVO). 
Design: Cross-sectional study.
Participants: Fifty-seven patients with unilateral RVO and 
43 normal control subjects were consecutively recruited. 
Of the 57 RVO patients, 32 subjects had branch retinal 

vein occlusion (BRVO), and 25 subjects had central reti-
nal vein occlusion (CRVO). 
Methods: Each patient had a Humphrey visual field (HVF) 
examination and scanning laser polarimetric (SLP) evalua-
tion of RNLF using GDX-VCC. VF and RNLF status were 
compared between the fellow eyes of the patients with uni-
lateral RVO and control eyes. We also assessed the risk 
factors for the development of glaucomatous damage in 
the fellow eyes of unilateral RVO patients. 
Main outcome measures: Visual field indices on HVF and 
RNLF thickness parameters as measured by GDX-VCC 
Results: Seventeen fellow eyes out of 57 patients with uni-
lateral RVO showed glaucomatous VF and RNLF change. 
All VF (mean deviation, pattern standard deviation) and 
RNLF thickness parameters (tsnit average, superior aver-
age, inferior average, and TSNIT standard deviation (SD)) 
in the study group were significantly lower than those in 
the control group (p<0.05, independent samples t-test). 
There was no difference of VF and RNLF parameters be-
tween BRVO and CRVO group. Increased age and verti-
cal cup-to-disc ratio were consistently associated with se-
vere VF and RNLF damage in the fellow eye of unilateral 
RVO patients. Neither intraocular pressure nor the period 
after the onset of RVO was associated with it. 
Conclusions: The fellow eyes in patients with unilater-
al RVO showed significantly worse VF indices and lower 
RNLF thickness than normal control eyes. The glaucoma-
tous change should be carefully monitored in the fellow 
eyes of unilateral RVO patients. 
References: 
1. Krakau CE. Disk hemorrhages and retinal vein occlusions 
in glaucoma. Surv Ophthalmol 1994;38:s18-21. 2. Luntz 
MH, Schenker HI. Retinal vascular accidents in glaucoma 
and ocular hypertension. Surv Ophthalmol 1980;25:163-
167. 3. Beaumont PE, Kang HK. Cup-to-disc ratio, intra-
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9.4.5.1. Clinical forms of glaucomas: 
Glaucomas as so ciated with other ocu-
lar and systemic disorders:  Glaucomas 
associated with disorders of the  retina, 
choroid and vitreous: Neovascu lar glau-
coma
P278 INTRAVITREAL BEVACIZUMAB IN THE  TREATMENT 
OF SYMPTOMATIC NEOVASCULAR GLAUCOMA
Z. Mandic, G. Bencic, Z. Vatavuk, K. Novak-Laus, M. Zoric-
Geber
University Hospital ‘Sestre Milosrdnice’, ZAGREB, Croa-
tia

Purpose: To study the short term efficacy of intravitre-
al bevacizumab in a series of patients with neovascular 
glaucoma. 
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Design: Prospective non-randomized case series. 
Participants: Eight patients with neovascular glaucoma 
and symptomatic elevation of intraocular pressure. Neo-
vascular glaucoma was caused by central retinal vein oc-
clusion in 6 patients, and by proliferative diabetic retinopa-
thy in two patients. Preoperative visual acuity ranged from 
hand motion (HM) to 0,075. 
Intervention: Intravitreal injection of 1.25 mg/0,1 ml bev-
acizumab was performed in all patients. Additional cycloc-
ryopexy was performed only if intraocular pressure was 
not controlled with topical medication. All patients were 
followed-up for a minimum of 8 weeks. 
Main outcome measures: Postoperative intraocular pres-
sure. 
Results: Intravitreal application of bevacizumab resulted in 
a marked regression of iris neovascularization in all patients 
in the first three postoperative days. Postoperative visual 
acuity ranged from HM to 0,1. All patients experienced a 
marked increase in comfort and cessation of pain. Intra-
ocular pressure was sufficiently controlled in five patients. 
Three patients required additional cyclocryopexy. We not-
ed no side effects from intravitreal bevacizumab. 
Conclusions: Intravitreal bevacizumab seems to be a po-
tent adjunct in the management of neovascular glauco-
ma. Further studies into the optimal timing and dosage 
of bevacizumab in the treatment of neovascular glauco-
ma are warranted. 
References: 
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9.4.6. Clinical forms of glaucomas: 
Glau co mas asso ciated with other ocu-
lar and systemic disorders: Glaucomas 
associated with inflammation, uveitis
P279 THE ASSOCIATION BETWEEN POSNER-SCHLOSS-
MAN SYNDROME AND HELICOBACTOR PYLORI INFEC-
TION
J.M. Kim1, K.H. Park2, D.M. Kim2, T.W. Kim2, J.H. Kang3, 
G.H. Han4, H.R. Chang1, C.Y. Kim5, G.J. Seong5

1Sungkyunkwan University School of Medici, SEOUL, 
South-Korea, 2Seoul National University Hospital, SEOUL, 
South-Korea, 3Kyung Hee Univ., East-West Neo Medical 
C, SEOUL, South-Korea, 4Suwon Doctor Lee's Eye Clinic, 
SUWON, South-Korea, 5Yonsei University College of Med-
icine, SEOUL, South-Korea

Purpose: This study was conducted to investigate a possi-

ble association between Helicobacter pylori infection, which 
may have inflammatory nature, and Posner-Schlossman 
syndrome. 
Design: Prospective, nonrandomized. 
Participants and controls:. This study included 21 eyes 
of 21 patients with Posner-Schlossman syndrome and 50 
age-matched normal controls. 
Methods: Posner-Schlossman syndrome was diagnosed 
on the basis of findings in ophthalmic and laboratory ex-
aminations. All participants performed serologic test of H. 
pylori IGG AB to detect H. pylori infection.
Main outcome measures: There is highly association with 
helicobacter pylori infection and Posner-Schlossman syn-
drome. 
Results: Among 21 patients, there were 16 males (76.2%) 
and 5 females (23.8%), with a mean age of 49.9±15.9 years. 
The Posner-Schlossman syndrome showed an H. pylori in-
fection prevalence of approximately 85.7% (H. pylori IGG 
AB (+): n=18 patients). In H. pylori IGG AB (+) group, glau-
coma was 50% (n=9 patients). Recurrent attacks were in 6 
patients (in H. pylori IGG AB (+) group, 33%, n=6). 
Conclusions: In our study, H. pylori infection was more fre-
quent in Posner-Schlossman syndrome patients. We think, 
H. pylori may be either a common factor that causes suscep-
tibilities to Posner-Schlossman syndrome or one of causal 
factors for developing Posner-Schlossman syndrome. 
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fection and the risk for open-angle glaucoma. Ophthalmol-
ogy 2003;110:2433-4.

P280 GLAUCOMA IN UVEITIS-IDENTIFICATION OF FAC-
TORS INFLUENCING OUTCOME
R. Bansal, S.S. Pandav, S. Kaushik, V. Gupta, A. Gupta
PGIMER,Chandigarh, CHANDIGARH, India

Purpose: To report the outcome of uveitic glaucoma and 
identify risk factors influencing its prognosis. 
Design: A retrospective case-series. 
Participants: Patients with uveitic glaucoma seen at a 
tertiary care centre between January 2000 to December 
2005 with following inclusion criteria were included:(1) ev-
idence of uveitis (active or inactive) with raised intraocu-
lar pressure (IOP>21 mmHg) for at least 2 months, with 
or without glaucomatous disc damage; (2) initial evidence 
of glaucomatous disc damage in a known case of uveitis; 
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(3) follow-up of at least 12 months from initiation of anti-
glaucoma therapy. Patients undergoing cataract or vitreous 
surgery during the study period were excluded. 
Methods: Factors such as anatomic location of uveitis, ini-
tial and maximally raised IOP, duration of glaucoma, use 
of steroids, and width of anterior chamber angle were ana-
lysed for their effect on the outcome of antiglaucoma ther-
apy. Surgical intervention included Nd-YAG laser iridotomy, 
surgical iridectomy, trabeculectomy with mitomycin-c, cy-
clocryotherapy, or diode laser cyclophotocoagulation. 
Main outcome measures: The main outcome measure was 
success of treatment, defined as IOP of < 22 mmHg with or 
without maximum antiglaucoma drugs, and > 5mmHg. 
Results: Out of 1600 uveitis patients, 87 (5.43%) met the 
above criteria. The mean age was 36.36 ± 14.33 years 
(range 13 to 72 years). There were 55 males and 32 fe-
males. The mean follow up was 36.00 ± 18.43 months 
(range 12 to 83 months). 107 eyes (81.06%) had second-
ary open-angle glaucoma (SOAG-steroid induced or inflam-
matory), 5 had partial angle-closure with peripheral ante-
rior synechiae, 15 had pupillary block with angle-closure, 
and 5 had neovascular glaucoma (NVG). Overall, 74.6 % 
eyes were medically controlled and the remaining 27.3% 
required surgical therapy. The latter group included 16.8% 
of secondary open angles, 75% of secondary angle-clo-
sure glaucoma (sacg) and 80% of NVG. One hundred and 
eighteen (90.1%) eyes showed successful control of IOP 
at final follow-up. 9.3% of soag, 10% of sacg and 40% of 
NVG (overall, 9.9%) had an unfavourable outcome. One 
eye became phthisical. 
Conclusion: Majority of patients could be controlled with 
medical treatment. Patients with NVG required more ag-
gressive treatment and had least favourable outcome, fol-
lowed by those with secondary angle closure. Patients with 
posterior or panuveitis, or with IOP elevations beyond 50 
mmHg were difficult to manage (p< 0.05). 
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9.4.7. Clinical forms of glaucomas: Glau-
comas asso ciated with other ocular and 
systemic disorders: Glaucomas asso-
ciated with trauma
P281 GLAUCOMA FOLLOWING OCULAR INJURY
H. Pai1, YH2

1Kasturba Medical College, MANIPAL, India, 2Ajay, MA-
NIPAL, India

Objective: To study the incidence of glaucoma following 
ocular injury. 
Design: Prospective observational case series. 
Participants: All the patients with ocular trauma who at-
tended our hospital between January 2004 to December 

2006. Exclusion criteria: Patients with chemical injury, pre-
vious history of glaucoma.
Results: A total of 193 patients were included in the study. 
Of these, 128 patients sustained blunt injury to the eye, rest 
were due to penetrating injury. Of the patients 86.01% of 
the patients were males. Thirty-three patients had glauco-
ma. Of these, 16.4% were following blunt injury and 18.4% 
were following penetrating injury. Cause of glaucoma was 
due to inflammation in 9 patients, pupillary block in 7 pa-
tients, hyphema in 7 patients. Angle recession glaucoma 
was seen in 5 patients. 
Conclusion: A total of 17.09% of the patients developed 
glaucoma following trauma. In our study incidence of glau-
coma was more in patients with penetrating injury. Males 
were more commonly involved than females ['p' not signif-
icant]. 44.16% of the patients were in the productive age 
group of 30-49 years. The majority of the patients devel-
oped glaucoma in the immediate post trauma period. Hence 
it is important to monitor the IOP closely in the immedi-
ate post trauma period. Inflammation and mechanical ob-
struction was the mostcommon cause of glaucoma follow-
ing trauma. Though angle recession was seen in 27.27% 
of the patients, all of them did not develop glaucoma. 

P282 PREDICTORS OF CHRONIC TRAUMATIC GLAU-
COMA IN EARLY CLOSED GLOBE INJURY
V. Gupta, G. Shailesh, T. Dada, P. Naithani, P. Sony, 
R. Sihota
Dr RP Centre for Ophthalmic Sciences, NEW DELHI, India

Purpose: To analyze clinical and ultrasound biomicroscop-
ic (UBM) features in eyes with closed globe injury, at pre-
sentation that would predict the occurrence of traumatic 
glaucoma over a 6-month follow-up. 
Methods: Consecutive patients having a closed globe in-
jury were prospectively reviewed for more than 6 months. 
40 consecutive eyes with closed globe injury and a chron-
ically raised IOP > 21mmHg for the duration, were diag-
nosed as traumatic glaucoma and evaluated clinically and 
by UBM. These were compared with 52 eyes having closed 
globe injury, but without glaucoma. 
Results: The average grade of pigmentation on gonioscopy 
in eyes with traumatic glaucoma was 3.3+0.57 compared 
to only 1.9+0.7 in eyes without glaucoma,( p<0.0001). On 
UBM 18 eyes showed evidence of cyclodialysis in eyes 
with closed globe injury without glaucoma, as compared 
to 7 eyes with glaucoma (p value=0.001). UBM parame-
ters in traumatic glaucoma had significantly wider angles, 
ara 0.730.4 mm2 vs 0.5 30.2 mm2, ssir 0.6 30.4 mm vs 
0.430.2 mm and AOD (250) 0.6 30.27 mm vs 0.4630.2 
mm respectively (p<0.05). 
Conclusion: Clinically the presence of increased pigmen-
tation at the angle, hyphema, cataract, with lens displace-
ment and angle recession >180 ° were significantly asso-
ciated with the occurrence of a chronic glaucoma following 
closed globe injury. On UBM, a greater angle recess area 
and the absence of cyclodialysis were significant predic-
tors to later traumatic glaucoma. 
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P283 SECONDARY POST-TRAUMATIC GLAUCOMA
M.E. Eliasova, V. Kotenova, K. Mlynarova, L. Liska
Hospital Litomysl, LITOMYSL, Czech Republic

Purpose: 1. To show how necessary is a long term follow-
ing up patients who suffered blunt eye trauma. 2. To point 
out the influence of patient’s non-compliance on glauco-
matous disease progress. 
Case report: A now 50 years old man suffered blunt eye 
trauma of his left eye in 1997. Examination by slit lamp 
showed slight hyphaema, traumatic mydriasis and increase 
of intraocular pressure (IOP) up to 42 mmHg. Goniosco-
py was normal, without any traumatic changes, lens was 
without subluxation or dislocation. Fundus biomicroscopy 
was also normal. 
He was recommended to use beta-blocker eye drops and 
educated about the importance of the treatment and regu-
lar control. But he was not using glaucoma medication as 
prescribed and failed to turn up the examination. Seven 
years later he came with severe eye and periorbital pain 
and claudy vision of the left eye. The main reason of sec-
ondary post-traumatic glaucoma was dislocation of the lens 
to the vitreous. IOP of both eyes was 14 and 45 mmHg, 
central corneal thickness was 495 and 508um. Fundos-
copy and perimetry detected glaucoma neuropathy ii. Gr. 
Aulhorn. Not even maximal topical therapy could decrease 
the IOP. Finally the patient underwent phacoemulsification 
of dislocated lens with PC-IOL implantation. 
Conclusions: 1. Following up patients with ocular blunt 
trauma complicated by hyphaema or lens dislocation is 
necessary. Post-traumatic glaucoma can develop sever-
al years later. 2. The importance of patient’s compliance 
for successful treatment. 3. The question is the goniosco-
py at the first examination in this case. 

P284 MEDICAL AND SURGICAL INTRAOCULAR PRES-
SURE CONTROL AFTER TRAUMATIC EXPULSIVE IRI-
DODIALYSIS
M. Mahr
Mayo Clinic, ROCHESTER, MN, United States of America

Objective: To describe the medical and surgical manage-
ment of increased intraocular pressure in the setting of a 
traumatic expulsive iridodialysis with total hyphema. 
Design: Case report. 
Intervention: Medical management and three anterior cham-
ber washouts. 
Main outcome measures: Intraocular pressure (IOP) and 
hyphema clearing. 
Results: A patient with a history of previous uneventful 
clear-cornea cataract surgery experience blunt trauma with 
a total expulsive iridodialysis. The iris was likely ejected 
through the clear-cornea wound and the anterior chamber 

reformed by the severe intraocular bleeding/total hyphema. 
No open globe was identified. The patient’s recovery was 
complicated by a total hyphema and intraocular pressures 
to the 50’s (mmHg) despite medical therapy. Multiple an-
terior chamber washouts over several days were used to 
control the IOP and avoid a filtering procedure in this al-
ready traumatized eye. Insight into the chronology of IOP 
control in relation to the timing of anterior chamber wash-
outs and anterior chamber clot lysis is revealed in this un-
usual case. This patient ultimately recovered 20/20 vision 
with normal iops on no glaucoma treatment. 
Conclusion: In the traumatized eye with a severe hyphe-
ma and medically uncontrolled iops, serial anterior cham-
ber washouts can be an effective tool for avoiding the need 
for filtering surgery. Each anterior chamber washout with 
additional medical treatment provides about 4-5 days of 
IOP control before subsequent clot lysis necessitates an 
additional washout. 

9.4.9. Clinical forms of glaucomas: Glau-
comas associated with other ocular and 
systemic disorders: Glaucomas asso-
ciated with elevated episcleral venous 
pressure
P285 HISTOPATHOLOGICAL EVALUATION OF TRAB-
ECULECTOMY SPECIMENS IN EYES WITH STURGE-
WEBER SYNDROME
S. Gadaginamath, S. Kashyap, V. Gupta, R. Sihota
Dr. R.P. Centre, AIIMS, NEW DELHI, India

Objective: To evaluate the histopathology sections of sam-
ples obtained after trabeculectomy in glaucoma associat-
ed with Sturge-Weber syndrome. 
Design: Institution based cross-sectional study. 
Participants: Histopathology specimens of twelve cases of 
glaucoma secondary to Sturge-Weber syndrome. 
Methods: Trabeculectomy samples of twelve eyes operated 
for glaucoma secondary to Sturge-Weber syndrome were 
examined histopathologically under light microscopy. 
Main outcome measures: To identify histopathological 
abnormalities in the trabecular meshwork of patients with 
glaucoma in Sturge-Weber syndrome. 
Results: On light microscopic examination of serial sec-
tions, few specimens showed trabecular meshwork where 
we could identify thickened trabecular beams with excess 
collagenous tissue. No abnormal vessels were identified 
in the trabecular meshwork in the serial sections that were 
studied. Additionally, few sections revealed juxtacanalicu-
lar connective tissue with increased cellularity along with 
an eosinophilic membrane seen at the edge of juxtacan-
alicular tissue. 
Conclusions: Developmental anomalies in the form of ab-
normal juxtacanalicular tissue was the most common iden-
tifiable abnormality on light microscopy sections of trabec-
ular meshwork along with thickened trabecular beams. 
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9.4.11.2. Clinical forms of glaucomas: 
Glaucomas associated with other ocular 
and systemic disorders: Glaucomas fol-
lowing intraocular surgery: Glaucomas 
in aphakia and pseudophakia
P286 SECONDARY GLAUCOMA AFTER PAEDIATRIC 
CATARACT SURGERY
J. Grigg1, B. Swamy1, F. Billson1, F. Martin2, C. Donald-
son2, S. Hing2, R. Jamieson1

1Save Sight Institute, SYDNEY, Australia, 2Children's Hos-
pital at Westmead, SYDNEY, Australia

Purpose: To determine the prevalence and risk factors 
associated with secondary glaucoma post congenital cat-
aract surgery. 
Design: All children diagnosed with congenital cataracts in 
a major children’s hospital between 1985 and 2005 were 
included in a retrospective case series. 
Participants: Medical records of 423 eyes among 283 pa-
tients who underwent cataract surgery with or without in-
traocular lens implantation at age =< 16 for congenital cat-
aract were reviewed. 
Main outcome measures: Presence or absence of second-
ary glaucoma and time to glaucoma post surgery. The fol-
lowing risk factors were evaluated; age at cataract surgery, 
presence of systemic anomalies, microcornea, persistent 
primary hyperplastic vitreous, primary capsulotomy/anterior 
vitrectomy, primary IOL implantation, secondary membrane 
surgery and duration of post operative observation. 
Results: The statistical methods were the use of Kaplan-
Meir survival analysis and multivariate cox hazards regres-
sion analysis. Mean follow up was 6.3 3 5.0 years (median 
4.6 years; range 0.5 - 20.3 years). Glaucoma developed 
in 36 of 234 patients (15.4%). Multivariate cox proportion-
al hazards regression analysis identified age less than 9 
months at time of surgery (rr 2.9, 95% ci 1.3-7.7; p=0.03), 
microcornea (rr 3.7, 95% ci 2.0-7.0; p<0.001), and follow 
up time as important predictors of glaucoma. PHPV (rr 
1.4, 95% ci 0.7-2.7; p=0.41) and primary posterior capsu-
lotomy/anterior vitrectomy (rr 2.2, 95% ci 0.9-5.5; p=0.17) 
were not significantly associated with secondary glauco-
ma in the multivariate model. Mean time to glaucoma af-
ter congenital cataract surgery was 4.9 years (range 2 
weeks to 16.8 years). 
Conclusion: Secondary glaucoma is an important sequelae 
in patients who undergo surgery for congenital cataracts. 
The risk for glaucoma is increased in those who underwent 
surgery prior to 9 months of age or had microcornea. It is 
imperative that these patients get life long surveillance as 
glaucoma can occur years after initial operation. 

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
P287 LONG TERM OUTCOMES OF GLAUCOMA SUR-
GERY FOR POST-KERATOPLASTY GLAUCOMA IN 
ASIAN EYES
B.K. Loh, D.T.H. Tan, T. Aung
Singapore National Eye Centre, SINGAPORE, Singapore

Objective: To compare the intraocular pressure outcome 
and cornea graft survival in patients with post-keratoplas-
ty glaucoma who had undergone trabeculectomy, glauco-
ma drainage device surgery or diode transscleral cyclo-
photocoagulation. 
Design: A retrospective systematic review of clinical re-
cords of patients with refractory post-keratoplasty glauco-
ma that required glaucoma surgery was conducted. 
Participants: Seventy eyes of 68 patients were studied. 
The patients with refractory glaucoma had underwent glau-
coma surgery at the Singapore National Eye Centre from 
July 1991 to September 2004. 
Intervention: The glaucoma surgeries included trabecu-
lectomy, glaucoma drainage device and diode transscleral 
cyclophotocoagulation. 
Main outcome measures: Two primary outcomes were 
evaluated: intraocular pressure control and graft status. In 
terms of intraocular pressure control, success was defined 
as IOP of between 6 to 21 mmHg with and without medi-
cation and failure was defined as IOP > 21 mmHg or < 6 
mmHg, loss of light perception or requiring further glauco-
ma surgery. Corneal graft failure was diagnosed by per-
sisent stromal edema lasting beyond 1 month of intense 
steroid therapy, or the development of vascularisation or 
scarring of the graft. 
Results: The mean age was 53.5 years. There were 52 
males and 16 females. Mean follow-up time was 66.1 
months. The number of eyes with trabeculectomy, glau-
coma drainage device and diode transscleral cyclophoto-
coagulation were 42, 15 and 13 respectively. There were 
no differences between the 3 groups in terms of age, gen-
der, race or pre-existing glaucoma. Kaplan-Maier analysis 
showed that trabeculectomy had both better intraocular 
pressure outcome (p=0.042) and graft survival (p=0.022) 
than glaucoma drainage device and diode transscleral cy-
clophotocoagulation. 
Conclusions: Trabeculectomy was found to be superior to 
glaucoma drainage device and diode transscleral cyclopho-
tocoagulation in terms of both IOP control and graft sur-
vival for the surgical management of refractory post-kera-
toplasty glaucoma. 
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9.4.15. Clinical forms of glaucomas: 
Glaucomas associated with other ocular 
and systemic disorders: Glaucoma in 
relation to systemic disease
P288 SLEEP APNEA SYNDROME IS ASSOCAITED WITH 
GLAUCOMA
L.P. Semes1, M. Boyle2, P. Fuhr2, O. Clay1

1Univeristy of Alabama Birmingham, BIRMINGHAM,  United 
States of America, 2Birmingham VAMC, BIRMINGHAM, Unit-
ed States of America

Purpose: To determine any association between patients 
with concurrent diagnoses of sleep apnea syndrome (SAS) 
and glaucoma. And consequently whether SAS represents 
a risk for glaucoma. 
Design: A retrospective records review was undertaken to 
identify unique patients who had diagnostic codes for sleep 
apnea and glaucoma. Participants and controls records of 
all patients seen at the Birmingham, Alabama Veterans 
Affairs Medical Center (BVAMC) between january 1, 2003 
and december 31, 2005 were searched. Those who had 
an eye examination based on one of the following proce-
dure codes (92014, 92004, 92002, 92012) and a diagnos-
tic code (ICD-9) for either sleep apnea (327.20, 327.21, 
327.23, 327.27, 327.29, 780.51, 780.52, 780.57) or glau-
coma (365.xx) were included. 
Methods of testing: Data were entered into a specially 
designed database for sorting and merging. 
Statistical analyses: SPSS version 12 was used to produce 
crosstabs and to conduct a bivariate logistic regression that 
examined the relationship between sas and glaucoma. 
Main outcome measures: Strength and significance of 
statistical association between SAS diagnosis and glau-
coma diagnosis. 
Results: 70,960 unique records were searched. 2,725 
(3.8%) patients had a diagnosis of sleep apnea, 228 (8.37%) 
of this group also had a diagnosis of glaucoma. Glauco-
ma alone was present in 3,410 (5.00%) patients among 
68,235 patients without sleep apnea. Logistic regression 
analysis yielded an odds ratio of 1.736, (p<0.001) favor-
ing a diagnosis of glaucoma in the presence of co-exist-
ing sleep apnea suggesting that individuals with SAS are 
much more likely to have a coexisting diagnosis of glau-
coma than individuals without SAS. 
Conclusions: Glaucoma is present in a high prevalence 
in this population (5.00%), compared to the general pop-
ulation of the US. An even higher prevalence of glauco-

ma is present among patients with a diagnosis of sleep 
apnea (8.4%) compared to the general population (4.4% 
6.6%, EST). SAS represents a significant risk factor for 
glaucoma and should be considered when managing pa-
tients who report a diagnosis of SAS. 
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P289 ASSOCIATION BETWEEN SLEEP APNEA SYN-
DROME AND GLAUCOMA
M. Misiuk-Hojlo, A. Kobierzycka-Bala, M. Kurpinska, A. 
Brzecka, M. Szalinski
Wroclaw Medical University, WROCLAW, Poland

Purpose: The consequences of sleep apneas in patients 
with obstructive sleep apnea (OSA) syndrome may influ-
ence the function of visual system. The goal of the study 
was an assessment of the association between sleep ap-
nea syndrome and glaucoma. 
Design: Case series. 
Participants: Forty-one patients with OSA syndrome and 
apnea/hypopnea index (AHI) of 50+-20. 
Methods: In 41 patients with OSA syndrome the detailed 
ophthalmologic studies, including tonometry, pachymetry, 
biomicroscopic evaluation of the anterior segment of the 
eye, perimetry, stereoscopic examination of the eye, and 
HRT have been performed. 
Main outcome measures: Visual acuity, IOP, corneal thick-
ness, HRT, optic disc changes. 
Results: In 6 patients (14,6%) the signs of lesions in the 
optic tract have been found. These were defects in visual 
field caused by glaucoma (primary open angle glaucoma 
and normal tension glaucoma) in 4 patients and defects 
in visual field (concentric and quadrantic homonymous) 
caused by diffuse lesions in the cortico-nuclear tract in 2 
patients. In patients with the lesions in the optic tract there 
were severe disorders of breathing during sleep: AHI>60, 
mean SAO2 at the end of the apneas < 86% and minimal 
SAO2 at the end of apneas < 70%. 
Conclusions: We conclude that in OSA patients there is a 
high risk of the lesions of the optic tract as a consequence 
of severe and repetitive hypoxemia during sleep. 
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P290 SECONDARY GLAUCOMA IN PATIENTS WITH 
FAMILIAL AMYLOIDOTIC POLYNEUROPATHY: LONG-
TERM FOLLOW-UP
T. Kawaji, E. Ando, M. Inatani, H. Tanihara
Graduate School of Medical Sciences, Kum, KUMAMO-
TO, Japan

Purpose: To elucidate the clinical features and surgical 
outcomes of secondary glaucoma associated with trans-
thyretin (TTR)-related familial amyloidotic polyneuropathy 
(FAP) in long-term follow-up. 
Design: Retrospective, consecutive case series. 
Participants: Fifty-three Japanese patients with FAP. The 
TTR mutations included amyloidogenic TTR val30met in 46 
patients and ATTR tyr114cys in 7 patients. 
Methods: For all patients, measurement of best corrected 
visual acuity, intraocular pressure (IOP), and visual fields 
as well as slit lamp and ocular fundus examinations were 
conducted and compared. An IOP equal to or lower than 
21 mmHg with/without adjunctive medication was accept-
ed as success. 
Main outcome measures: IOP and incidence of compli-
cation. 
Results: Secondary glaucoma was detected in 10 (22%) 
patients with val30met and 6 (86%) patients with tyr114cys. 
Statistical analyses revealed significant relationships be-
tween the onset of secondary glaucoma and both amyloid 
deposition (p<.001) and vitreous opacity (p<.001). Of 16 
glaucomatous patients, surgical treatment was required in 
22 eyes of 14 patients. The mean period between the onset 
of FAP and glaucoma was 8.0 years. The mean follow up 
period after surgical treatment was 3.1 years. Nineteen eyes 
(86%) underwent trabeculectomy with MMC; 2 eyes, com-
bined trabeculotomy and sinusotomy; 1 eye, nonpenetrating 
trabeculectomy. Success rate was 32% and a half of 22 
eyes needed additional surgical treatment. Unique frequent 
complications included encapsulated bleb (8 eyes, 36%) 
and ocular decompression retinopathy (4 eyes, 18%). 
Conclusion: The pathogenesis of FAP may contribute to 
the high incidence of encapsulated bleb and ocular de-
compression retinopathy. Development of effective surgi-
cal modality for secondary glaucoma associated with FAP 
is needed. 
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9.4.20. Clinical forms of glaucomas: Glauco-
mas associated with other ocular and sys-
temic disorders: Other

P291 INVESTIGATING THE RELATIONSHIP BETWEEN 
SERUM CHOLESTEROL LEVEL AND TRIGLYCERIDE 
WITH GLAUCOMA
M.H. Davari1, M. Rezayee2, P. Davari Masoud2 

BIRJAND, Iran, 2Vali-Asre, BIRJAND, Iran

Introduction: Glaucomas are a family of chronic, slow-
ly progressive ocular disease in which increased intraoc-
ular pressure may cause optic atrophy and loss of visu-
al field and blindness. Prevention is more important than 
treatment in glaucoma. Since the increase in the level of 
serum lipids is related to many systematic and unsystem-
atic diseases, we assumed that it has a probable relation 
with glaucoma too. 
Purpose: To investigate the relationship between serum 
cholesterol level and triglyceride with glaucoma. 
Method: This study was performed on eighty witnesses, 
forty of them glaucoma patients and the other half healthy 
people, who were matched in age and gender by pair as-
similation technique. First, glaucoma patients were diag-
nosed in a professional clinic. Then, witnesses were select-
ed from ENT. Patients and their relatives who referred to 
Valie-ASR Hospital (Birjand, Iran). The condition for healthy 
relatives was not having diseases such as diabet, cardio-
vascular, and hypertension. Also their genealogy should be 
glaucoma-free. These patients were asked to eat nothing 
for twelve hours before blood tests and not to take anti-
glaucoma medicine three days before the tests. Statistic 
information was processes in SPSS and the results were 
expressed in terms of chi-square and t test (p<0.05). 
Results: It was noticed that the number of open-angle 
glaucoma patients was higher than the closed-angle glau-
coma patients. As to genealogy, the number of patients 
with negative genealogy was higher than those with posi-
tive ones. As to the curing method applied, the most wide-
spread method was medical treatment. The mean choles-
terol in both cases and witnesses (control) was 211.18 and 
162.38 mg/lit respectively. A meaningful difference was 
observed between the means of the two groups which in 
patients was considerably more then the witnesses. The 
means of triglyceride in both patients and witnesses was 
(165.92-99.46) considerably higher. 
Conclusion: This study has shown that high serum cho-
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lesterol and triglyceride levels are a significant risk fac-
tor in glaucoma. 
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10. DIFFERENTIAL DIAGNOSIS, E.G., 
ANTERIOR AND POSTERIOR  ISCHEMIC 
OPTIC NEUROPATHY 

 
P292 FREQUENCY OF NONARTERITIC ANTERIOR ISCHE-
MIC OPTIC NEUROPATHY IN GLAUCOMA PATIENTS
O. Tekeli, M. Turacli, R. Duman, T. Eryilmaz
Ankara University Faculty of Medicine, ANKARA, Turkey

Purpose: To evaluate the frequency of nonarteritic ante-
rior ischemic optic neuropathy (NAION) in patients with 
glaucoma 
Design: Retrospective, descriptive study. 
Participants: Six hundred and ninety eight glaucoma pa-
tients [primary open-angle glaucoma (n:462), pseudoexfolia-
tion glaucoma (n:148), normal-tension glaucoma (n: 88)]. 
Methods: Review of clinical records. 
Main outcome measures: We determined the presence 
of NAION in glaucoma patients. 
Results: There were 344 female (49.7 %), and 354 male 
(50.7 %). The mean age was 62.2 years. We detected 
NAION in 5 primary open-angle glaucoma patients (1.08%), 
and 1 pseudoexfoliation glaucoma patient (2 eyes) (0.67%). 
NAION was present in 0.85% of 698 glaucoma patients. 
Conclusion: NAION may occur in patients with glaucoma 
and other risk factors for NAION. 
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P293 SUPERIOR SEGMENTAL OPTIC NERVE HYPO-
PLASIA IN YOUTH: IMPLICATION FOR DIFFERENTIA-
TION BETWEEN NTG AND SSOH
H. Abe
Niiigata University, NIIGATA, Japan

Purpose: Recently it has been revealed that prevalence of 
normal-tension glaucoma (NTG) is higher than ever thought. 
To diagnose NTG, it is essential to rule out congenital, 
segmental optic nerve hypoplasia. However, clear crite-
ria for their differential diagnosis have not yet been es-
tablished. In this paper, we analyzed the clinical features 
of young patients with superior segmental optic nerve hy-
poplasia (SSOH). 
Design: Prospective observational case series. 
Participants: Twelve eyes from eight patients (5 male and 
3 female with a mean age of 14.9±3.3 years) who had an 
inferior wedge-shaped visual field defect (VFD), and who 
had normal visual acuity, intraocular pressure, and cham-
ber angle. 
Methods: Their visual fields were followed up on using both 
Goldman and Humphrey perimetries. In addition to fundu-
scopic observation of the optic disc, the DM:DD ratio and 
the position of the central retinal artery entrance on the 
disc were measured from fundus photographs. The optic 
disc area was measured with the Heiderberg retina tomog-
raphy (HRT). Some cases underwent the multifocal ERG 
(mERG) and the magnetic resonance imaging (MRI). 
Main outcome measures: VFD, the indicator of optic nerve 
hypoplasia, is not closely correlated to the optic disc mor-
phology. 
Results: In all cases, the Goldman perimetry showed in-
ferior wedge-shaped VFD, observed in both inner and out-
er isopters, directed to the blind spot; severe cases were 
associated with similar superior VFD. In the Humphrey 
perimetry this characteristic finding was sometimes ob-
scure, but discontinuity between the VFD and the blind 
spot was revealed in milder cases. These VFD did not 
progress during 7.0±1.3 years, which confirmed the diag-
nosis of SSOH. The optic disc was not always small: the 
DM:DD ratio and HRT revealed small discs in only two or 
three eyes. Broad retinal nerve fiber layer defect (NFLD) 
was always observed in the direction corresponding to the 
visual field defect. None of them showed ‘topless disc’ ap-
pearance ' in all the cases in this series, the central reti-
nal artery was positioned on the middle level of the optic 
disc. In seven eyes ‘double ring sign’ was associated and 
in five eyes the nasal neural rim was obviously thin. Ad-
ditionally, mERG was tested but no abnormality was ob-
served. In two eyes coronal thin slice for the orbit MRI re-
vealed significant thinning of the optic nerve. 
Conclusions: Mutifocal ERG and MRI findings indicate that 
the origin of VFD is optic nerve abnormality. The eyes stud-
ied in this series can be diagnosed with SSOH from the 
non-progressive wedge-shaped VFD observed by Goldma-
nn perimetry. In patients of this age NTG is less possible. 
However, their optic discs have no ‘topless’ appearance, and 
are not always small. Instead, double ring sign and nasal 
neural rim thinning are more suggestive for SSOH. Thus, 
to diagnose SSOH, it is not the optic disc morphology but 
rather the characteristic VFD by the Goldmann perimetry 
and correspondent broad NFLD that are requisite. 
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11. MEDICAL TREATMENT

11.1. Medical treatment: General manage-
ment, indication
P294 CLINIC-BASED OBSERVATIONAL STUDY OF 
GLAUCOMA PATIENT DISTRIBUTION AND DRUG PREF-
ERENCE IN JAPANESE COMMON CLINICS
K. Mori, Y. Ikeda, T. Ikushima, L. Kobayashi, S. Kinoshita
Kyoto Pref Univ of Med, KYOTO, Japan

Purpose: To evaluate the distribution of glaucoma patients 
and preferences of anti-glaucoma drug usage in Japanese 
common clinics. 
Design: A cross-sectional observational study.
Participants: A total of 4119 eyes from 2176 cases who 
visited the 33 clinics and 44 doctors in the Kyoto and Shi-
ga districts from January 1st to February 28th, 2006 were 
enrolled. 
Methods: The intraocular pressure (IOP), visual field (VF), 
glaucoma type (primary open angle glaucoma (POAG); nor-
mal tension glaucoma with high teen IOP (NTG_HI); NTG 
with low teen IOP (NTG_LO); ocular hypertension (OHT); 
other types of glaucoma (others)), age, and drug usage of 
each patient were recorded and analyzed. All doctors were 
asked to self-declare their subspecialty and were then di-
vided into two groups, glaucoma specialists (g group) and 
general ophthalmologists (non-g group). Glaucoma drug 
preference was compared in each glaucoma type, stage, 
and physician’s subspecialty. 
Main outcome measures: The distribution of glaucoma 
type, stage, preferred anti-glaucoma drugs were com-
pared. 
Results: The distribution of each glaucoma type was 1474, 
636, 476, 556, and 878 eyes in POAG, NTG_HI, NTG_
LO, OHT, and others, respectively. That of glaucoma stage 
was 2244, 870, and 466 eyes for early, intermediate, and 
end-stage, respectively. The most preferred anti-glauco-
ma drugs were PGS. Those patients who received more 
than three glaucoma drugs were 36.9% and the rate in-
creased as the stages progressed. The proportion of drug-
free patients was 9.9% in POAG, more than 25% in NTG 
and OHT, and 33.8% in others. The mean IOP was kept 
low in the following order, NTG_LO, NTG_HI, POAG, oth-
ers, and OHT. As for the physician’s subspecialty, more 
patients with end-stage glaucoma visited the g group (9 
clinics, 12 doctors) than the non-g group (26 clinics, 32 
patients); 18.8 vs. 9.5%, respectively. Only the mean IOP 
of NTG_LO in the g group was significantly lower than 
that in the non-g, while others showed no differences be-
tween the two groups. 
Conclusions: The distribution of glaucoma patients in this 
study showed a strong cooperation among the clinics. Ex-
cept for the NTG_LO patients, there were few differenc-
es between the g and non-g groups in the preference of 
glaucoma therapy. 
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P295 VISUAL FUNCTION CHANGES AFTER INTRAOCU-
LAR PRESSURE REDUCTION USING ANTIGLAUCOMA 
MEDICATIONS: A RANDOMIZED CLINICAL TRIAL
T. Prata, L.A.S. Melo Jr, V.F.C. Lima
Federal University of São Paulo, SÃO PAULO, Brazil

Purpose: To evaluate the correlation between intraocular 
pressure (IOP) reduction and visual function changes in 
primary open-angle glaucoma (POAG) patients after us-
ing antiglaucoma medications. 
Design: Prospective randomized clinical trial. 
Participants: Fifty-four glaucomatous patients (54 eyes) 
without use of antiglaucoma medications were enrolled in 
this study. 
Methods: After inclusion, the patients randomly received 
one of the three following medications: timolol maleate 
0,5% , brimonidine tartrate 0,2% or travoprost 0,004% in 
one randomly selected eye. The patients underwent Gold-
mann applanation tonometry, visual acuity test, contrast 
sensitivity test (CS), visual quality perception test (visu-
al analogue scale) and standard automated perimetry in 
a random sequence before and after 4 weeks of glauco-
ma treatment onset. 
Main outcome measures: Intraocular pressure, contrast 
sensitivity and visual quality perception test results. 
Results: after the 4-week treatment, all three drugs re-
duced IOP effectively. There were statistically significant 
changes in SAP mean deviation, visual quality perception 
and CS in higher frequencies (12 and 18 cycles/degree). 
No significant correlations between IOP reduction and vi-
sual function changes were found. 
Conclusions: These data suggests that patient’s visual 
subjective analysis, visual field MD and CS at higher fre-
quencies improves after the onset of glaucoma therapy. 
However, its association with IOP changes deserves fur-
ther studies to be confirmed. 
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cupping after intraocular pressure reduction. Ophthalmol-
ogy 1991;98:1412-9. 7. Katz LJ, Spaeth GL, Cantor LB, 
Poryzees EM, Steinmann WC. Reversible optic disk cup-
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ping and visual field improvement in adults with glaucoma. 
Am J Ophthalmol 1989;107:485-92. 8. Flammer J, Drance 
SM. Effect of acetazolamide on the differential threshold. 
Arch Ophthalmol 1983;101:1378-80. 

11.3.3. Medical treatment: Adrenergic drugs: 
Apraclonidine, brimonidine

P296 EFFECT OF TOPICAL ANTIGLAUCOMA MEDICA-
TIONS ON RABBIT CORNEA AND CONJUNCTIVA
L. Liu, Z. Mao, Y.M. Zhong
ZhongShan Ophthalmic Center, GUANGZHOU, China

Purpose: To evaluate the effects of timolol, brimonidine 
and the preservatives in them on corneal epithelial cells 
and the histopathology of rabbit conjunctiva. 
Design: Experimental study. 
Participants: Fifteen New Zealand white rabbits without 
clinically evident ocular surface diseases. 
Methods: Fifteen New Zealand white rabbits weighing 1.5 
to 2.5 kg were randomly divided into three groups. One 
group with three rabbits served as untreated controls. Timo-
lol 0.5% and brimonidine 0.2% each were administered 
to the rights eyes in one treated group, and the preser-
vatives (0.02% thiomersal in timolol, 0.005% benzalkoni-
um chloride in brimonidine) to the left eyes, twice a day 
for 30 days. Corneal epithelial damage was evaluated by 
scanning electron microscopy, and conjunctival specimens 
were examined by light microscopy. 
Main outcome measures: Corneal damage rating score, 
number of conjunctival inflammatory cells. 
Results: Compared with normal controls, both the topical 
antiglaucoma medications and the preservatives caused cor-
neal epithelium damage and increased number of inflam-
matory cells in the conjunctiva. Brimonidine produced sig-
nificantly more damage than timolol (p = 0.003) in corneal 
epithelium. The mean corneal damage scores with benzal-
konium chloride (BAK) were significantly higher than with 
thiomersal (p = 0.003). In the conjunctival tissue, the num-
ber of inflammatory cells in the epithelium was significant-
ly higher in eyes treated with brimonidine or BAK than in 
eyes treated with timolol or thiomersal (p < 0.05). 
Conclusions: When applied to rabbit eyes, brimonidine 
and timolol and the preservatives result in corneal dam-
age and conjunctival inflammatory cell infiltration. Brimo-
nidine and BAK appear to have more influences on oc-
ular surface compared with timolol and thiomersal. The 
morphologic change in the conjunctiva may relate to fail-
ure of filtering blebs. 
References:
1. Mietz H, Schlotzer-Schrehardt U, Strassfeld C, Kriegl-
stein GK. Effect of latanoprost and timolol on the histopa-
thology of the rabbit conjunctiva. IOVS 2001;42:679-87. 
2. Lark KK, Pasha AS, Yan X, Edward DP. The effect of 
latanoprost and brimonidine on rabbit subconjunctival fi-
broblasts. J Glaucoma 1999;8:72-6. 3. Noecker RJ, Her-
rygers LA, Anwaruddin R. Corneal and conjunctival changes 
caused by commonly used glaucoma medications. Cornea 
2004l;23:490-6. 4. De Saint JM, Brignole P, Bringuier AF, 
et al. Effects of benzalkonium chloride on growth and sur-
vival of chang conjunctival cells. IOVS 1999; 40: 619-30. 
5. Smith DL, Skuta GL, Kincaid MC, Rabbani R, Cruess 

DF, Kao SF. The effects of glaucoma medications on Ten-
on’s capsule and conjunctiva in the rabbit. Ophthalmic Sur-
gery 1991;22: 336-40. 

P297 META-ANALYSIS OF THE USE OF RANDOMISED 
CONTROLLED TRIALS COMPARING TIMOLOL WITH 
BRIMONIDINE IN THE TREATMENT OF GLAUCOMA.
S.C. Loon1, G. Liew2, A. Fung3, S. Reid4, J.C. Craig4

1National University Hospital, SINGAPORE, Singapore, 
2Centre for Vision Research, SYDNEY, Australia, 3Sydney 
Eye Hospital, SYDNEY, Australia, 4Dpt of Public Health, 
University SYDNEY, SYDNEY, Australia

Purpose: To compare the efficacy and tolerability of timo-
lol versus brimonidine in the treatment of glaucoma. 
Design: This is a systematic review of all literature of ran-
domized controlled trials which compare the use of timolol 
versus brimonidine in a head to head comparison. 
Method: Comprehensive searches were performed using 
Medline, Embase and the Cochrane Controlled Trials Reg-
ister for randomised controlled trials comparing timolol and 
brimonidine. Two reviewers independently assessed trials 
for eligibility and quality and extracted data. A random ef-
fects model was used to combine studies. Outcome was 
defined as the absolute mean intraocular pressure (IOP) 
reduction from baseline to end point for efficacy, and rel-
ative risk (RR) for adverse events. Subgroup analysis and 
regression were used to explore heterogeneity according 
to trial design and quality. 
Main outcome measures: The peak IOP reduction (IOPR) 
from baseline to end point was determined. Further re-
sults on the influence on contrast sensitivity and nerve fi-
bre layer thickness were also commented upon. We also 
reviewed the most common adverse events. 
Results: Ten publications reporting on 8 trials with 2464 
participants were included in the meta-analysis. Two fur-
ther trials were commented on qualitatively. IOP reduction 
was not significantly different between timolol and brimoni-
dine. Weighted mean difference (WMD) of IOP reduction 
was 0.24 mmHg (favouring brimonidine) with a 95% confi-
dence interval (CI) of 0.03 to 0.38 mmHg. There was sig-
nificant heterogeneity between studies ( 213 = 102.68, p < 
0.00001, i2 = 91%). Subgroup analysis showed no signifi-
cant WMD for studies where data were analysed from end 
points ³6 months or < 6 months duration, multiple regres-
sion analysis showed no significant association of WMD 
with trial duration (t3 = 1.27, p = 0.24), quality (t3 = 0.05, 
p = 0.96) or size (t3 = '0.78, p = 0.46). The relative risk 
of ocular allergy was much lower with timolol than brimo-
nidine (rr = 0.06, 95% ci 0.01 to 0.24). Publication bias 
was not evident on a funnel plot. 
Conclusion: Both drugs are equally effective in lower-
ing IOP. Brimonidine is associated with a higher rate of 
allergy. 

P298 INHIBITION BY BRIMONIDINE OF FORSKOLIN-
INDUCED NITRIC OXIDE SYNTHASE EXPRESSION IN 
HUMAN CILIARY BODIES IN VITRO
W. Wu1, J. Yin1, K. Yao1, I. Haefliger2

1The 2nd Affiliated Hospital, Zhejiang Un, HANGZHOU, Chi-
na, 2University Eye Clinic Basel, BASEL, Switzerland

Purpose: To investigate the mrna and protein expression of 
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nitric oxide synthase (NOS) in human ciliary bodies in vitro. 
The effect of the adenylcyclase activator forskolin and/or 
the a2-adrenergic agonist brimonidine (an ocular hypoten-
sive agent that inhibits aqueous humor formation) on NOS, 
MRNA or protein expression was also studied. 
Methods: Frozen human ciliary bodies obtained from lo-
cal eye bank were thawed and incubated with 0.1 μm for-
skolin for 24h in the absence or in the presence of 10 μm 
brimonidine. The MRNA and protein expression of three 
NOS isoforms (neuronal NOS or nNOS, inducible NOS or 
iNOS, endothelial NOS or eNOS) were assessed by re-
verse transcription-polymerase chain reaction (rt-PCR) and 
western blot analysis, respectively. 
Results: MRNA and protein expression of three nos iso-
forms were detected in human ciliary bodies. Forskolin sig-
nificantly up-regulated the MRNA and the protein expres-
sion of nNOS, but neither the one of iNOS nor of eNOS. 
In the presence of brimonidine, the forskolin-induced up-
regulation of nnos MRNA or protein expression was sig-
nificantly inhibited. 
Conclusions: In human ciliary body (where aqueous hu-
mor is produced), brimonidine inhibits the up-regulation of 
nNOS expression induced by forskolin. 
References:
1. Kotikoski H, Vapaatalo H, Oksala O. Nitric oxide and cy-
clic GMP enhance aqueous humor outflow facility in rab-
bits. Curr Eye Res 2003; 26: 119-23. 2. Fleischhauer JC, 
Beny JL, Flammer J, Haefliger IO. NO/cGMP pathway acti-
vation and membrane potential depolarization in pig ciliary 
epithelium. Invest Ophthalmol Vis Sci 2000; 41: 1759-63. 
3. Meyer P, Chanmpion C, Schlotzer-Schrehardt U, Flam-
mer J, Haefliger IO. Localization of nitric oxide synthase 
isoforms in porcine ocular tissues. Curr Eye Res 1999; 
18: 375-80. 4. Haufschild T, Tschudi MR, Flammer J, Lu-
escher TF, Haefliger IO. Nitric oxide production by isolat-
ed human and porcine ciliary processes. Graefe’s Arch 
Clin Exp Ophthalmol 2000; 238: 448-53. 5. Liu R, Wu R, 
Flammer J, Haefliger IO. Inhibition by brimonidine of for-
skolin-induced nitrite production in isolated pig ciliary pro-
cesses. Invest Ophthalmol Vis Sci 2002; 43: 2727-31. 6. 
Liu R, Flammer J, Luscher TF, Haefliger IO. β-Adrener-
gic agonist-induced nitrite production in isolated pig ciliary 
processes. Graefe’s Arch Clin Exp Ophthalmol 1998; 236: 
613-7.Wu R, Yao K, Flammer J, Haefliger IO. Role of an-
ions in nitric oxide-induced short-circuit current increase in 
isolated porcine ciliary processes. Invest Ophthalmol Vis 
Sci 2004; 45: 3213-22. 

P299 RANDOMIZED, PARALLEL COMPARISON OF THE 
EFFICACY AND TOLERABILITY OF TWICE-DAILY COM-
BIGAN® VS. COSOPT® FIXED-COMBINATION THER-
APIES IN PATIENTS WITH GLAUCOMA OR OCULAR 
HYPERTENSION 
D. Nixon
Private Practice, ONTARIO, Canada

Objective: Although an effective monotherapy is ideal for 
lowering of intraocular pressure (IOP), most patients even-
tually require more than a single medication to reach suf-
ficiently low target pressures. Fixed combination products 
have been shown to effectively lower IOP and may in-
crease compliance. The purpose of this study was to de-
termine the efficacy and tolerability of fixed combination 

0.2% brimonidine/0.5% timolol (Combigan®) vs. 2.0% dor-
zolamide/0.5% timolol (Cosopt®) in patients with glauco-
ma or ocular hypertension. 

Design: Pooled analysis of two investigator-masked, ran-
domized, 3 month-parallel comparison studies performed 
at 10 sites with identical protocols. 
Participants: Patients with open angle glaucoma or ocular 
hypertension requiring additional IOP lowering (n=180).
Methods: Patients were washed out from all topical glau-
coma medications except prostaglandin analogs (PG) and 
then divided into fixed-combination (n=101) and prostaglan-
din (PG) adjunctive (n=79) groups. Patients in the fixed-com-
bination group were randomized to receive either Combig-
an or Cosopt twice daily and those in the adjunctive group 
were randomized to receive either Combigan or Cosopt 
twice daily in addition to their topical PG. 
Main outcome measures: Assessment of efficacy was 
based on mean IOP. The evaluation of tolerability was based 
on patient-rated stinging, burning, and unusual taste on a 
questionnaire. Ocular allergy was not measured. 
Results: There were no statistical differences in baseline 
IOPS between Combigan- and Cosopt-treated eyes in either 
the fixed-combination (23.0 and 23.6 mmHg, p=0.522) or 
the PG adjunctive groups (21.9 and 21.0 mmHg, p=0.277). 
After 3 months, the mean IOP was 15.6 mmHg for Com-
bigan and 17.2 mmHg for Cosopt treated eyes (p=0.031) 
as fixed-combination, and 15.3 mmHg for Combigan and 
16.1 mmHg for Cosopt (p = 0.391) treated eyes as ad-
junctive to a PG. The mean decrease from baseline was 
7.7 mmHg (32.3%) for Combigan and 6.7 mmHg (26.1%) 
for Cosopt (p=0.275) as fixed-combination and 6.9 mmHg 
(28.4%) for combigan and 5.2 mmHg (23.5%) for Cosopt 
(p=0.098) adjunctive to a PG. Patients treated with Com-
bigan reported significantly less stinging (p<0.001), burn-
ing (p<0.001), and unusual taste (p<0.001) than patients 
treated with Cosopt. 
Conclusions: In this pooled data set, Combigan provided 
at least comparable or greater IOP lowering than Cosopt. 
Combigan appears to have a better tolerability profile than 
Cosopt. 
References: 
1. Thylefors B, Négrel AD. Bull World Health Org 1994, 
72:323-6. 2. Quigley HA, Vitale S. IOVS 1997, 38:83-91. 
3. Higginbotham E, Walt J, Ciang T, Guckian A. Present-
ed at the annual meeting of the American Glaucoma So-
ciety, March 1-4, 2007, San Francisco, CA. 4. Goni FJ. 
Eur J Ophthalmol. 2005, 15:581-90. 5. Arcieri ES, Pereira 
AC, Andreo EGV, et al. Presented at the annual meeting 
of the Association for Research and Vision in Ophthalmol-
ogy, 2006, Fort Lauderdale, FL. 

11.3.4. Medical treatment: Adrenergic 
drugs: Betablocker
P300 EFFECTS OF CARTEOLOL HYDROCHLORIDE ON 
VARIATION OF 24-HOUR INTRAOCULAR PRESSURE IN 
NORMAL-TENSION GLAUCOMA
N.Y. Yasuda, K. Nakamoto
Tokyo metropolitan police hospital, TOKYO, Japan

Purpose: To study the effect of carteolol on variation of 
the 24-hour intraocular pressure (IOP) in patients with nor-
mal-tension glaucoma (NTG). 
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Design: Case-controlled study. 
Participants: Ten NTG patients. 
Methods: A total of 10 eyes from 10 (3 male, 7 female) 
NTG patients were studied. If the patient was receiving 
an antiglaucoma drug, the drug was first withdrawn for at 
least 4 weeks after which the patient was hospitalized to 
measure the 24-hour IOP prior to the initiation of therapy. 
After performing carteolol ophthalmic solution 2% mono-
therapy in both eyes for 8 weeks, the 24-hour IOP was 
remeasured. IOP was measured at 10 am, 1 pm, 4 pm, 7 
pm, 10 pm, 1 am, 3 am, and 7 am using a Goldmann to-
nometer in the sitting position. Blood pressure and pulse 
rate were measured twice daily (am and pm) both before 
and after therapy. 
Main outcome measures: 24-hour IOP variation. 
Results: The IOP after therapy with carteolol 2% was sig-
nificantly reduced at 7 am, 10 am, 1 pm, and 4 pm. In ad-
dition, the maximum IOP and IOP range were also signif-
icantly reduced (maximum IOP: before therapy: 17.0±2.6 
mmHg; after therapy: 15.9±2.2 mmHg, p<0.05) (IOP range: 
before therapy: 4.3±1.6 mmHg; after therapy: 3.0±1.1 mmHg, 
p<0.05). A significant reduction was observed in both the 
systolic blood pressure in the morning and the diastol-
ic blood pressure in the afternoon. No significant change 
was observed in pulse rate, either in the morning or af-
ternoon. 
Conclusions: Carteolol significantly reduced IOP without 
affecting pulse rate, especially in the daytime. Carteolol is 
therefore highly effective for the treatment of NTG. 
References: 
1. Maeda H, et al. Nippon Ganka Gakkai Zasshi 1997; 
101: 227-231. 2. Mirza GE, et al. J Glaucoma 2000; 9: 
45-50. 3. Chen MJ, et al. Chin Med J (Taipei) 2001; 64: 
575-580. 4. Stewart WC, et al. Am J Ophthalmol 1997; 
124: 498-505. 5. Kitazawa Y, et al. Igaku No Ayumi 1983; 
127: 860-880. 

P301 EVALUATION OF MAJOR DEPRESSIVE DISOR-
DER IN PATIENTS RECEIVING CHRONIC TREATMENT 
WITH TOPICAL -BLOCKERS
V. Vengayil1, S. Jindal2, T. Dada1, R. Sagar1, V. Nair1

1All India Institute of Medical Sciences, NEW DELHI, India

Objective: Screening and provisional diagnosis of depres-
sion disorders in patients receiving chronic topical ß-block-
er therapy for glaucoma and referral for detailed psychiat-
ric evaluation and management if indicated. 
Design: Cross-sectional observational study.
Participants: Fifty patients with confirmed diagnosis of 
glaucoma and receiving chronic treatment (> 6 months) 
with topical ß-blockers treatment were selected from the 
glaucoma follow-up clinic and evaluated for major depres-
sive disorder (MDD). Patients receiving systemic ß-block-
ers as well as other systemic medication for any unrelat-
ed diseases were excluded. Patients with other unrelated 
chronic illness were also excluded. 
Methods: The selected patients were screened using the 
brief patient health questionnaire (BPHQ) designed for 
screening and diagnosis of mental disorders. The prime 
md todaytm (primary care evaluation of mental disorders) 
is based on criteria from the American Psychiatric Associa-
tion’s Diagnostic and Statistical Manual III R and IV (DSM-
III R and IV) which was designed to assist in screening, 

evaluating and provisionally diagnosing major depression 
(fig 1). Any past history of psychiatric illness or significant 
family history was also taken into consideration. Any re-
cent history of untoward incident in life was also included 
in the details recorded.
Outcome measures: To diagnose MDD based on the sum-
mary of the responses derived from the self administered 
questionnaire. 
Results: Of the 50 patients screened for the depressive dis-
order, 8 patients had criteria satisfying that of MDD (16%). 
The mean duration of treatment with topical ß-blockers in 
patients diagnosed with depressive disorders was 76 days 
(md ± 24.9) and all the patients were on continuous treat-
ment since the diagnosis of glaucoma was confirmed. No 
patient had history of psychiatric illness in the past nor 
was any familial predisposition found. None of the diag-
nosed patients were on antipsychotic medication or any 
other systemic medication. None of the affected patients 
were practicing punctual occlusion following instillation of 
the medicine. 
Conclusion: The patients receiving chronic therapy with 
timolol should be screened for MDD and referred for appro-
priate psychiatric consultation and treatment if Indiacted. 
References: 
1. Schweitzer I, et al. Antiglaucoma medication and clini-
cal depression. Aust N Z J Psychiatry 2001;35:569-71. 2. 
Kaiserman I, et al. Topical beta-blockers are not associ-
ated with an increased risk of treatment for depression. 
Ophthalmology 2006;113:1077-80. 3. Rait JL. Systemic ef-
fects of topical ophthalmic beta-adrenoceptor antagonists. 
Aust N Z J Ophthalmol 1999; 27:57-64. 4. Thiessen BQ. 
Increased prescribing of antidepressants subsequent to 
beta-blocker therapy. Arch Intern Md 1990;150:2286-90. 
5. Kurtz S, Akenazi I, Melamed S. Major depressive epi-
sode secondary to antiglaucoma drugs. Am J Psychiatry 
1993;150:524-5. 
 
11.4 Medical treatment: Prostaglandins
P302 EFFICACY OF LATANOPROST IN MANAGEMENT 
OF CHRONIC ANGLE CLOSURE GLAUCOMA
S.K. Suresh Kumar, M. Singh, A. Malik
Government Medical College and Hospital, CHANDIGARH, 
India

Objective: To study the effect of latanoprost 0.05% on in-
traocular pressure (IOP) in subjects diagnosed as having 
chronic angle closure glaucoma (CACG). 
Design: Open label study. 
Participants: Forty-four patients participated in the study, 
out of whom 20 were males and 24 were females. 
Methods: Forty-four patients with bilateral CACG were treat-
ed with latanoprost 0.05% once daily at bedtime. IOP was 
recorded at baseline, 2 weeks, 4 weeks, 8 weeks and 12 
weeks after starting the treatment. 
Main outcome measures: The major parameter studied was 
the change in IOP after administration of latanoprost. 
Results: The mean age of the study sample was 50.35 
years (40-65 years). There were 20 males and 24 females 
in the study. Mean IOP at baseline was 23.25+3.01. Mean 
IOP decreased to 16.32+2.8 at 2 weeks, 16.03+4.10 at 4 
weeks, 16.01+2.9 at 8 weeks and 16.00+3.12 at 12 weeks. 
There was a statistically significant reduction in mean IOP 
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at 2 weeks as compared to baseline IOP (p<0.000). Mean 
reduction in IOP at 2 weeks was 6.28+4.73. 
Conclusion: Latanoprost, a prostaglandin analogue is ef-
fective in reducing IOP in chronic angle closure glaucoma 
patients. The significant reduction in IOP is evident by 2 
weeks, and there is no further significant reduction, how-
ever the initial significant improvement was maintained till 
the end point of the study. 
References: 
1. Aung T, Chan YH, Chew PTK, Exact Study Group. De-
gree of angle closure and the intraocular pressure-lower-
ing effect of latanoprost in subjects with chronic angle-
closure glaucoma. Ophthalmology 2005; 112: 267-271. 2. 
Kook MS, Cho HS, Yang SJ, Kim S, Chung J. Efficacy of 
latanoprost in patients with chronic angle-closure glauco-
ma and no visible ciliary-body face: a preliminary study. J 
Ocul Pharmacol Ther 2005; 21: 7584. 3. Chew PTK, Hung 
PT, Aung T. Efficacy of latanoprost in reducing intraocu-
lar pressure in patients with primary angle-closure glauco-
ma. Surv Ophthalmology 2002; S1; 47: 125-128. 4. Aung 
T, Wong HT, Yip CC, et al. Comparison of the intraocular 
pressure-lowering effect of latanoprost and timolol in pa-
tients with chronic angle closure glaucoma: a preliminary 
study. Ophthalmology 2000; 107: 1178-1183. 5. Hung PT, 
Hsieh JW, Chen YF, Wei T. Efficacy of latanoprost as an 
adjunct to medical therapy for residual angle-closure glau-
coma after iridectomy. J Ocul Pharmacol Ther 2000; 16: 
43-47. 6. Chen MJ, Chen YC, Chou CK, Hsu WM. Com-
parison of the effects of latanoprost and travoprost on in-
traocular pressure in chronic angle-closure glaucoma. J 
Ocul Pharmacol Ther 2006; 22: 449-454. 

P303 EFFECT OF TRAVOPROST ON CENTRAL COR-
NEAL THICKNESS IN PATIENTS WITH PRIMARY OPEN 
ANGLE GLAUCOMA AND OCULAR HYPERTENSION: A 
LONG-TERM STUDY
J. Wierzbowska, M. Rekas, B. Fuksinska, J. Rudowicz
Military Health Service Institute, WARSAW, Poland

Purpose: To determine the the long-term effect on cen-
tral corneal thickness (CCT) of travoprost in patients with 
primary open angle glaucoma (POAG) and ocular hyper-
tension (OH). 
Design: A retrospective analysis. 
Participants and controls: Thirty-five patients were using 
travoprost 0,004%, 12 patients were using timolol 0,5% and 
19 patients were under no treatment (controls). 
Methods and Main outcome measures: CCT using ultra-
sound pachymetry (Tomey AL-2000) and intraocular pres-
sure (IOP) by Goldmann tonometry were measured at the 
begining (initial CCT, IOP) and after 12 months of treat-
ment (final CCT, IOP). T-tests and anova analysis were 
used to compare data. 
Results: Travoprost group: mean initial CCT was 549 (sd 
24) nm and mean final CCT was 538 (sd 26) nm (p=0,000). 
Timolol group: 561(sd 44) nm initial CCT and 558 (sd 43) 
nm final CCT (p=0,812). Untreated group: 562 (sd 44) nm 
initial CCT and 554 (sd 35) nm final CCT (p=0,069). The 
mean IOP was significantly reduced both in travoprost (from 
19,7 to 14,9 mmHg, p=0,000) and timolol group (from 18,3 
to 14,0 mmHg p=0,036) and unchanged in untreated group 
(15,5 vs 14,6 mmHg p=0,154).
Conclusions: CCT measured by ultrasound pachymetry 

decreases during treatment with travoprost in patients with 
POAG and OH. 
References: 
1. Booth AP, Pappas G, Achar A. The effect of latanoprost 
on central corneal thickness. IOVS 2. Ferreira JD, Hatana-
ka M, Firmo GA. Effect of topically administered prostamide 
and prostaglandin analogues on central corneal thickness. 
IOVS 2003; 44: e-abs.4419. 3. Lass JH, Ericksson GL, 
Osterling L. Comparison of the corneal effects of latano-
prost, fixed combination latanoprost-timolol and timolol: a 
double-masked, randomized, one-year study. Ophthalmol-
ogy 2001; 108: 264-271. 4. Pathak-Ray V, Kranemann C, 
Ahmed I. Corneal effect of prostaglandin analogues early 
results. IOVS 2005; 46: e-abs. 2456. 5. Viestenz A, Mar-
tus P, Schlotzer-Schrehardt U. Impact of prostaglandin-
f(2alpha)-analogues and carbonic anhydrase inhibitors on 
central corneal thickness a cross-sectional study on 403 
eyes. Klin Monatsbl Augenheilkd 2004; 221: 753-756. 

P304 A HISTOPATHOLOGICAL STUDY OF IRIS CHANG-
ES IN PSEUDOEXFOLIATIVE GLAUCOMA IN PATIENTS 
TREATED WITH XALATAN
D. Kazakova1, M. Diestelhorst2, U. Schlotzer2, G. Kriegl-
stein2

1First City Hospital, SOFIA, Bulgaria, 2University Eye Hos-
pital, COLOGNE, Germany

Objective: The aim of this study is to observe the iris 
changes in patients with pseudoexfoliative glaucoma af-
ter they have been treated with Xalatan for a different pe-
riod of time. 
Methods: We observed 14 patients with pseudoexfoliative 
glaucoma. Thirteen of them were treated with Xalatan for a 
different period of time. Two of the patients were treated for 
3 months, 1 of the patients took Xalatan for 6 months, 3 of 
the patients for 1½ year, 2 patients for 2 years, 4 patients 
were treated for 3 years and 1 patient was treated with 
Xalatan for 4 years. Four of the patients had Xalatan as a 
monotherapy before trabeculectomy. The other 9 patients 
had additional therapy, apart from Xalatan. All patients in 
this study were examined at the University Eye Hospital, 
Cologne, before undergoing trabeculectomy. Iris material 
was taken from all the patients at the time of the operation 
in order to be studied by electron microscopy. 
Results: We studied the ultrastructure of iridectomies, ob-
tained from patients with and without latanoprost treatment. 
We have looked at the ultrastructure of blood vessels (en-
dothelium, basement membrane), stromal cells (semiquan-
titative estimation of melanine content; presence of mel-
anophages), and stromal connective tissue (density and 
diameter of collagen fibers). 
Conclusion: We observed no pathological changes in any 
of the iris specimens. There were no differences between 
treated and controlled specimens. 
References: 
1. Watson PG, the Latanoprost Study Group. Latanoprost. 
Two years experience of its use in the UK. Opthalmolo-
gy 1998; 105: 82-87. 2. Caras CB, Neely DG, Weiss EL. 
Latanoprost-induced iris color darkening - a case report 
with long-term follow-up. J Glaucoma 2000; 9: 213-215. 
3. Prota G. Melanins and melanogenesis. San Diego: Ac-
ademic Press 1992; 213-215. 4. Shields MB. Texbook of 
Glaucoma, 4th ed. Baltimore: Williams and Wilkins, 1998; 
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241-248, 252-259. 5. Eange RC Jr. Iris pigmentation and 
pigmented lesions: an ultrastructural study. Trans Am Oph-
thalmol Soc 1988; 88: 581-687. 

P305 ABSENCE OF IN VITRO TOXICITY OF TRAVO-
PROST 0.004% WITHOUT BENZALKONIUM CHLORIDE 
(BAK) COMPARED TO PROSTAGLANDIN FORMULA-
TIONS CONTAINING BAK
F. Brignole1, L. Riancho1, J.M. Warnet1, C. Baudouin2

1Faculty of Pharmacology, PARIS, France, 2Quinze-Vingts 
National Hospital, PARIS, France

Purpose: This study compared the toxicity of topical IOP 
lowering agents, travoprost z 0.004%, a new formulation 
without benzalkonium chloride (BAK), travoprost 0.004% 
with 0.015% BAK and latanoprost 0.005% containing 0.02% 
BAK in an in vitro model using Wong-Kilbourne derivative 
Chang conjunctival cells. 
Methods: Neutral red, alamar blue, yopro-1, and annex-
in v-7aad assays were used to evaluate the effects of the 
IOP lowering agents and BAK on cellular viability, mem-
brane integrity, cytotoxicity, and apoptosis in the conjunc-
tival cell line using microtitration fluorimetric analysis and 
flow cytometry. 
Results: Assessment of cell viability and membrane integ-
rity demonstrated a significant effect by latanoprost with 
BAK and BAK alone, but no effect by travoprost z or buf-
fer alone (p < 0.0001). Latanoprost with BAK and BAK 
alone were cytotoxic in Chang conjunctival cells, while no 
cytotoxicity was observed in cells exposed to travoprost 
z without BAK or cells treated with buffer (p < 0.0001). 
No significant increase in apoptosis or necrosis was ob-
served in cells treated with pbs, or travoprost z without 
BAK compared with BAK and latanoprost with BAK (p < 
0.0001). Travoprost with BAK exhibited significant less tox-
icity than latanoprost with BAK but more than travoprost 
z (p< 0.0001). 
Conclusions: Latanoprost with BAK had significant apop-
totic-mediated cytotoxic effects on cultured conjunctival cells 
likely associated with the BAK used as a preservative. Tra-
voprost with BAK showed intermediate toxicity between 
latanoprost with BAK and travoprost z without BAK. Glau-
coma medication with an alternative preservative system, 
such as travoprost z, may result in a decrease in ocu-
lar surface side effects commonly observed with chron-
ic, long-term exposure to IOP lowering medications con-
taining BAK. 
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P306 BIMATOPROST/TIMOLOL FIXED COMBINATION: A 
ONE-YEAR DOUBLE-MASKED, RANDOMIZED PARAL-
LEL COMPARISON TO ITS INDIVIDUAL COMPONENTS 
IN PATIENTS WITH GLAUCOMA OR OCULAR HYPER-
TENSION
D. Brandt1, R. Gross2, K. Sahl3, A. Batoosingh4, C. Liu4, 
I. Bossowska4

1University of California, Davis, SACRAMENTO, United 
States of America, 2Cullen Eye Institute, HOUSTON, Unit-
ed States of America, , ARTESIA, United States of Ameri-
ca, 4Allergan, IRVINE, United States of America

Purpose: The objective of the present study was to eval-
uate the safety and efficacy of a fixed combination (FC) 
of 0.03% bimatoprost (bim) and 0.05% timolol (tim) (Hom-
mer et al., 2007) compared to each of the active compo-
nents for one year. 
Design: Two identical double-masked, randomized, multi-
center parallel studies.
Participants: A total of 1061 patients with glaucoma or 
ocular hypertension. 
Methods: FC (q.d., mornings), tim (q.d., evenings), or tim 
(b.i.d.). 
Main outcome measures: Intraocular pressure (IOP).
Results: Mean decreases from baseline IOP at all follow-
up visits across the diurnal timepoints ranged from 7.1 to 
9.6 mmHg (FC), 6.7 to 8.8 mmHg (bim), and 5.1 to 7.4 
mmHg (tim). The proportion of patients with a > 20% mean 
diurnal percent change from baseline in IOP across all vis-
its (responders) was 68.1% (363/533), 58.1% (154/265) 
and 38.0% (100/263) for the FC, bim and tim groups, re-
spectively (p = 0.003 for fc vs. bim and p < 0.001 fc vs. 
tim). The proportion of patients achieving a mean diur-
nal IOP < 18 mmHg at all visits (responders) was 43.5% 
(232/533), 35.8% (95/265), and 18.6% (49/263) for the fc, 
bim and tim groups, respectively (p =0.021 for fc vs. bim, 
and p < 0.001 for fc vs. tim). Statistical superiority of FC 
was also seen in the sub-group of patients who previously 
used prostaglandins/prostamides (n= 373). The most com-
monly reported treatment-related adverse event was con-
junctival hyperemia, with the greatest incidence in bim, fol-
lowed by FC and tim. 
Conclusions: FC was clinically and statistically significant-
ly more effective than bim and tim based on the respond-
er analyses, better tolerated, and safer than bim with re-
spect to common ocular adverse events. FC, a single-bottle, 
once-daily fixed combination, represents a convenient, ther-
apeutic advantage over separate bottles. 
Reference:
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masked, randomized, parallel, comparison of a fixed com-
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pertension. Eur J Ophthalmol 2007;17:53-62.
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P307 IN VIVO CORNEAL EPITHELIAL PERMEABILI-
TY FOLLOWING TREATMENT WITH PROSTAGLAN-
DIN ANALOGUES WITH OR WITHOUT BENZALKONI-
UM CHLORIDE
B.M. McCarey, H. Edelhauser
Emory Eye Center, ATLANTA, United States of America

Purpose: To examine the effects of two IOP lowering 
agents, latanoprost with 0.02% BAK and travoprost z with-
out BAK, on corneal epithelial permeability. 
Methods: Corneal permeability was measured by uptake of 
the fluorescein tracer carboxyfluorescein in a rabbit cornea 
model (n = 12). Additionally, loss of epithelial tight junc-
tions was measured by ruthenium red uptake with trans-
mission electron microscopy. Data from each group were 
compared by one-way analysis of variance (Anova) or by 
student’s t-tests. 
Results: There was a significant difference between corne-
al epithelium permeability of rabbits exposed to travoprost 
z compared to latanoprost preserved with 0.02% BAK (p 
< 0.0001). There was no difference between control rab-
bits and rabbits receiving travoprost z (p = 0.224). Epithe-
lial permeability was significantly increased in the corneas 
of rabbits exposed to latanoprost in the 3-minute drop test 
(2.16 ± 1.09 nm/s) and the 3-minute exposure (16.69 ± 3.15 
nm/s) compared with control or travoprost (p = 0.002), like-
ly due to the presence of 0.02% concentration of BAK in 
the latanoprost solutions. There was no detectable loss of 
epithelial tight junctions in corneas from control rabbits or 
rabbits receiving travoprost z compared to significant loss 
observed in corneas from rabbits exposed to the latano-
prost solution preserved with BAK. 
Conclusions: Agents such as travoprost z 0.004% with an 
alternative preservative system may decrease the toxicity 
associated with the long-term use of IOP lowering agents 
which contain BAK. 
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P308 BRIMONIDINE PURITE 0.15% VERSUS DOR-
ZOLAMIDE 2% USED AS ADJUNCTIVE THERAPY TO 
LATANOPROST
J. Noecker1, W. Trattler2, M. Earl3
1UPMC, PITTSBURGH, United States of America, 2The Cen-
ter For Excellence in Eye Care, MIAMI, United States of 
America, 3IMEDS, RIVERSIDE, United States of America

Purpose: Brimonidine has been shown to be an effective 
monotherapy and is a versatile adjunctive agent, possibly 
due to the dual mechanism of the drug. The purpose of 
this study was to compare the IOP-lowering efficacy and 
clinical success rates of brimonidine purite 0.15% with dor-
zolamide 2% as adjunctive therapy with latanoprost. 
Design: Three-month, investigator-masked, multi-center, 
prospective, randomized clinical trial comparing the IOP-
lowering efficacy and clinical success rates of brimonidine 
purite 0.15% with dorzolamide 2% as adjunctive therapy 
with latanoprost. 
Participants: A total of 55 patients were randomized to ei-
ther brimonidine purite 0.15% twice daily or dorzolamide 2% 
twice daily used as adjunctive therapy to latanoprost. 
Methods: Patients with a diagnosis of open-angle glau-
coma or ocular hypertension with an IOP of at least 16 
mmHg after using latanoprost monotherapy for at least 
6 weeks were randomized to receive either brimonidine 
purite 0.15% BID or dorzolamide 2% BID as adjunctive 
therapy for 3 months. Patients instilled their study medi-
cations at 8am and 8:15 pm. Latanoprost was instilled at 
8pm. Patients were instructed not to instill their morning 
dose of study medication on the morning of their study 
visits. IOP was measured before instillation of the morn-
ing dose (trough effect) and 2 hours after instillation (peak 
effect). At the final study visit, the investigator completed 
a clinical success evaluation. Patients were judged to be 
clinically successful if the investigator recommended that 
the patient continue his or her assigned adjunctive treat-
ment regimen. 
Main outcome measures: IOP-lowering efficacy and clin-
ical success rates. 
Results: In an interim analysis of 40 patients, there was no 
significant between group difference in IOP at the latano-
prost-treated baseline (20.7 mmHg with brimonidine purite 
and 21.2 mmHg with dorzolamide, p=.557). After 3 months, 
the additional mean IOP lowering provided by brimonidine 
purite at peak drug effect was 6.0 mmHg (28.4%), com-
pared with 4.6 mmHg (21.9%) with dorzolamide (p=.167). 
Both regimens provided comparable additional IOP-low-
ering from the latanoprost-treated baseline at trough ef-
fect (2.7 mmHg, 12.9% with brimonidine purite and 2.9 
mmHg, 13.2% with dorzolamide, p=.810). As evaluated by 
the masked investigators, brimonidine purite-treated patients 
were considerably more likely to be clinically successful 
than dorzolamide-treated patients (79% versus 50%, re-
spectively, p=.070). 
Conclusion: The addition of brimonidine purite to latano-
prost provided greater additional IOP-lowering than the ad-
dition of dorzolamide. 
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P309 A MULTICENTER EVALUATION OF THE EFFECT 
OF PATIENT EDUCATION ON ACCEPTANCE OF HY-
PEREMIA ASSOCIATED WITH BIMATOPROST THERAPY 
FOR GLAUCOMA OR OCULAR HYPERTENSION 
J. Noecker1, W. Trattler2, M. Earl3
1UPMC, PITTSBURGH, United States of America, 2The Cen-
ter For Excellence in Eye Care, MIAMI, United States of 
America, 3IMEDS, RIVERSIDE, United States of America

Purpose: Bimatoprost has been proven to be a safe and 
effective agent for long-term IOP-lowering. The most com-
mon side effect is mild and transient hyperemia. The pur-
pose of this study was to evaluate the incidence of hy-
peremia in patients using bimatoprost and to determine if 
simple interventions result in increased understanding of 
glaucoma and hyperemia. 
Design: Multicenter, open-label, evaluator masked trial. 
Participants: A total of 64 patients were randomized to 
either group 1 or group 2. 
Methods: Patients were randomized to intervention (group 
1) or no intervention (group 2). For group 1, office staff 
were asked to review a fact sheet explaining the impor-
tance of IOP-lowering and the efficacy of bimatoprost. Pa-
tients were given this sheet to take home. Group 2 was 
instructed only to instill bimatoprost daily and was given 
no additional instructions. Visits were at baseline, days 1 
and 7, month 1, and week 6. At each study visit, patients 
completed a questionnaire about any hyperemia and how 
it affected their willingness to continue bimatoprost. 
Main outcome measures: Incidence in hyperemia and in-
creased understanding of glaucoma and hyperemia. 
Results: As graded by investigators, conjunctival hyper-
emia peaked 1 day after commencing bimatoprost, with a 
mean of 1.1 (0.5=trace, 1=mild, 2=moderate, 3=severe). By 
day 7, hyperemia levels were approximately trace (0.69) 
and continued to decrease throughout the study. At each 
visit, patients in group 2 were slightly more bothered by 
hyperemia than were patients in group 1. At each visit, 
group 1 was more likely than group 2 to report that lower-
ing IOP was very important to preserving vision (for exam-
ple, at day 7, 90% and 65%, respectively, p=.016). Group 
1 was more likely than group 2 to be willing to continue 
to use bimatoprost, despite hyperemia (97% vs. 88% at 
day 1, p=.293). 
Conclusions: Overall, hyperemia peaked at day 1 (to mild 
levels) and quickly returned to baseline. Patients in group 
1 were more aware of the importance of IOP-lowering and 
were more willing to tolerate hyperemia. Most patients were 
not bothered by hyperemia. Patient education can improve 
patient acceptance of a prescribed regimen and potential-
ly increase compliance. 
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P310 LONG-TERM EFFECTS OF LATANOPROST MONO-
THERAPY ON INTRAOCULAR PRESSURE IN JAPANESE 
GLAUCOMA PATIENTS
T. Tsumura, K. Kashiwagi
Univerisity of Yamanashi, CHUO, Japan

Purpose: This study was conducted to assess the long-
term effects of latanoprost monotherapy on intraocular pres-
sure associated with glaucoma.
Design: Retrospective study. 
Methods: The subjects were glaucoma patients who had 
been treated on an outpatient basis for five years or more 
at the glaucoma outpatient clinic of the university of ya-
manashi hospital with only latanoprost ophthalmic solution 
as the first drug of choice. Subjects who underwent treat-
ment with a drug other than latanoprost, laser therapy or 
surgery were omitted from the study, and the intraocular 
pressure lowering effect of latanoprost, the dropout rate 
and causative reasons, and the types of additional thera-
py were assessed in a retrospective manner. 
Results: One hundred and fifty eyes of 88 patients [age: 
66.3 ± 13.7 years; 45 men (age: 64.7 ± 12.9 years) and 
43 women (age 67.6 ± 14.5 years)] were examined. There 
were 82 eyes with normal tension glaucoma, 43 eyes with 
primary open angle glaucoma, 10 eyes with secondary 
open angle glaucoma, 9 eyes with primary angle closure 
glaucoma, and 6 eyes with other conditions. The mean 
duration of latanoprost monotherapy was 4.6 ± 1.4 years 
(minimum: 5 months, maximum: 6.8 years, median: 4.5 
years). The intraocular pressure lowering rates (dropout 
rates indicated in parentheses) relative to the mean intra-
ocular pressure prior to the start of latanoprost monother-
apy (18.7 ± 4.4 mmHg) were 16.0% (6.7%), 19.8% (0.7%), 
18.0% (0.7%), 19.8% (6.3%), 21.3% (10.7%) and 23.9% 
(24.4%) at 6 months, 1 year, 2 years, 3 years, 4 years 
and 5 years after the start of monotherapy, respectively, 
demonstrating a significant decrease compared with that 
prior to monotherapy, while also indicating that the drop-
out rates were higher at the earlier and later parts of the 
monotherapy. The intraocular pressure lowering rate was 
significantly lower among patients with normal tension glau-
coma than among patients with other types of glaucoma. 
There were four eyes in which latanoprost monotherapy 
was discontinued due to the occurrence of adverse events 
in the form of reversible, local ophthalmic symptoms. Sixty 
eyes received latanoprost in combination with other drugs, 
and 10 eyes required surgery. 
Conclusion: Latanoprost monotherapy demonstrated sta-
ble intraocular pressure lowering effect over the long term, 
and there was an approximately 50% probability of con-
tinuing latanoprost monotherapy for five years. 
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P311 COMPARISON OF 24-HOUR POST-DOSE EFFI-
CACY OF TRAVOPROST AND LATANOPROST WHEN 
MORNING-DOSED IN OPEN-ANGLE GLAUCOMA
B. Yan1, R.A. Battista2

1University of Toronto, TORONTO, Canada, 2University of 
Western Ontario, LONDON, Canada

Introduction: Prostaglandin analogs for treating glaucoma 
are usually prescribed once daily in the evening because 
of superior efficacy vs. morning dosing, although patients 
often prefer morning dosing for convenience. With morn-
ing dosing, the trough effect of the drug coincides with the 
daily peak in intraocular pressure (IOP), which is usually in 
the early morning. Diurnal IOP control could thus be neg-
atively affected if a prostaglandin with shorter duration of 
action is morning-dosed. 
Purpose: To compare the IOP-lowering efficacy of morn-
ing-dosed travoprost vs. latanoprost at 24-hours post-dose 
and to determine if patient preference regarding dose tim-
ing affects drug efficacy. 
Design: Prospective, randomized, investigator-masked, 
crossover clinical trial. 
Participants: Open-angle glaucoma patients controlled with 
pm-dosed (2100) latanoprost (n=21) or travoprost (n=30). 
Methods: Baseline IOP’s with pm-dosing were measured at 
0900. Subjects were randomized to received travoprost or 
latanoprost at 0900 for 4 weeks, and then crossed over to 
receive the 2nd prostaglandin for another 4 weeks. Treat-
ment IOP was measured immediately prior to morning dose 
at both 4 and 8 week visits. Patient dosing preference (am 
vs. pm) was surveyed on exit. 
Main outcome measures: IOP measured at 0900, patient 
dosing preference. 
Results: For travoprost, baseline (pm-dosed) IOP was 
17.9±0.5 mmHg; there was no change with am-dosing 
(17.1±0.6 mmHg, p=0.13). For latanoprost, baseline (pm-
dosed) IOP was 17.7±0.5 mmHg; there was also no change 
with am-dosing (18.2±0.5 mmHg, p=0.3). In the am-dosing 
crossover comparison, 24-hour post-dose IOP was signifi-
cantly lower (p=0.000003) on travoprost (16.9±0.4 mmHg) 
compared to latanoprost (18.6±0.5 mmHg). With latano-
prost, IOP significantly increased (+1.5±0.6 mmHg, p=0.03) 
when subjects who preferred pm-dosing were switched to 
am-dosing; IOP was unchanged (-0.4±0.7 mmHg, p=0.7) 
when subjects who preferred am-dosing were switch to am-
dosing. With travoprost, there was no significant change 
in IOP with am-dosing regardless of whether subjects pre-
ferred am-dosing (-0.7±0.6 mmHg, p=0.3) or pm-dosing (-
0.9±1.1 mmHg, p=0.5). Overall, 56% of patients preferred 
am-dosing. 
Conclusions: Am-dosed travoprost is superior to am-dosed 

latanoprost by 1.7 mmHg at 24-hours post-dose. Patient 
dosing preference adversely affected am-dosing efficacy 
for latanoprost but not for travoprost. 
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P312 A COMPARISON OF INTRA OCULAR PRESSURE 
REDUCTION BETWEEN TRAVOPROST AND TIMOLOL 
MALEATE IN PATIENTS WITH PRIMARY OPEN-ANGLE 
GLAUCOMA 
P. Gandasubrata, S. Lubis, S. Kadarhartono, E. Gustian-
ty
Padjadjaran University /Cicendo Eye Hosp, BANDUNG, 
Indonesia

Background: Primary open angle glaucoma is the most 
common of all glaucoma disease incidence. Intraocular pres-
sure elevation is an important risk factor in glaucomatous 
optic neuropathy. To control intraocular pressure elevation 
an effective intraocular pressure lowering drug with mini-
mal side effect is needed. 
Purpose: To compare the intra ocular pressure lowering ef-
fect of travoprost 0.004% eye drops with timolol maleat 0.5% 
eye drops in primary open angle glaucoma patients. 
Methods: The study was performed in Cicendo Eye Hos-
pital, Bandung, Indonesia, since June to December 2005. 
This is an open label randomized control clinical trial with 
repeated measurement with parallel single mask. 
Design: Forty subjects were selected consecutively and di-
vided into 2 groups. Travoprost 0.004% eye drops or timo-
lol maleat 0.5% eye drops were given to the subjects. Fol-
low up for the intraocular pressure was measured in the 
first day, first week, second week, fourth week and eighth 
week. Statistical analysis using two sample profile anal-
ysis to compare the decreasing intraocular pressure be-
tween two groups. 
Results: The baseline intraocular pressure in the travo-
prost 0,004% group and the timolol maleat 0.5% group 
were 28.25 and 29.30 mmHg ( p=0.519 ) respectively. In 
the first day observation the intraocular pressure in travo-
prost and the timolol group were 19.72 and 26.82 mmHg 
respectively (p < 0.0001), in the first week observation the 
intraocular pressure in travoprost and the timolol group were 
17.65 and 24.93 mmHg (p < 0.0001), i, and in the eighth 
week observation the intraocular pressure travoprost and 
the timolol group were 13.75 and 20.75 mmHg respec-
tively. In the travoprost group the intraocular pressure de-
creased were 8.40-14.16 mmHg in the first day until eighth 
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day, and in the timolol maleat 0,5% group the intraocular 
pressure decreased were 2.23-8.30 mmHg. 
Conclusion: Travoprost 0.004% eye drops has a bigger 
lowering effect of IOP compared to timolol maleat 0.5% eye 
drops in primary open angle glaucoma patients. 
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open angle glaucoma and ocular hypertension. Arch Oph-
thalmol AGS 1996;114:929-32. 6. Fellman R, Sullivan K, 
Ratliff M. Comparison of travoprost 0,0015% and 0,004% 
with timolol 0,5% in patients with elevated intraocular pres-
sure. AAO May 2002;109:998-1006. 7. Goldberg I, Cunha-
Vaz F. Comparison of topical travoprost eye drops given 
once daily and timolol 0,5% given twice daily in patients 
with open-angle glaucoma or ocular hypertension. J Glau-
coma April 2001;10:414-22. 

P313 PREVALENCE OF LASH PTOSIS IN GLAUCOMA 
PATIENTS RECIEVING PROSTAGLANDIN ANALOGS
S. Ugurlu, M. Cakmakliogullari, I. Cakir
Izmir Ataturk Teaching and Research Hos, IZMIR, Tur-
key

Purpose: To investigate the frequency of lash ptosis in pa-
tients receiving topical prostaglandin (PG) analogs. 
Design: Cross-sectional study. 
Participants and controls: One hundred and seven con-
secutive patients who have used topical PG analogs for at 
least 12 months and presented for routine follow-up visits 
were included in the study. Patients who had previous in-
traocular or eyelid surgery, and those that recieved sys-
temic medical treatment known to effect eyelash growth 
were excluded. 
Methods: Eyelash ptosis was defined as eyelashes point-
ing below horizontal axis that passes through the eyelid 
margin. Patients with probable or clear eyelash ptosis as 
decided by one of the examiners were photographed. The 
photographs were evaluated by three independent exam-
iners, and the diagnosis of ptosis was established when 
two or more of the examiners agreed. Trichomegaly, der-
matochalasis, and other associated eyelid malpositions 
were noted. 
Main outcome measures: Frequency of lash ptosis. 
Results: The average age of 58 male and 49 female pa-
tients was 65.2±12.2 years. Average duration of prosta-
glandin analog use was 3.6±1.5 years (range;1-5 years). 
Bilateral and unilateral administration of topical PG ana-
logs were noted in 97% and 3% of the patients, respective-
ly. Majority of the patients (86%) used topical latanaprost, 
while bimatoprost and travaprost were used by 7% each. 
No periorbital pigmentation was observed. Trichomegaly 
and heterochromia was noted in all unilateral PG analog 

users. One patient who was on unilateral latanaprost treat-
ment for 18 months had bilateral eyelash ptosis (1%). She 
had apparent darker iris and longer eyelashes on the left 
side. Flattening of the upward eyelash curve was noted in 
2 patients. None of these 3 patients were aware of these 
changes nor do they have complaints that could be attrib-
uted to them. Significant dermatochalasis that might lead to 
visual field defects were noted in 8% of the patients . 
Conclusion: Lash ptosis is a rare entity among patients 
on topical PG analogs. Longer, thicker eyelashes second-
ary to use of topical PG analogs may be associated with 
eyelash ptosis, however, a causal relationship is hard to 
establish. Bilateral eyelash ptosis in a patient who was on 
unilateral PG analog argues against this theory. Long term, 
prospective studies are needed to clarify this issue. 
References:
1. Casson RJ, Selva D. Lash ptosis caused by latanoprost. 
Am J Ophthalmol 2005;139:932-3. 
2. Stecchi G, Saccucci S, Molinari S, De Gregorio F. Eye-
lash hypertrichosis induced by topical latanoprost: 6-month 
follow-up study. Acta Ophthalmol Scand suppl 2002;236:56-
7. 3. Johnstone MA, Albert DM. Prostaglandin-induced hair 
growth. Surv Ophthalmol 2002;47 suppl 1:s185-202. 4. John-
stone MA. Hypertrichosis and increased pigmentation of 
eyelashes and adjacent hair in theregion of the ipsilateral 
eyelids of patients treated with unilateral topicallatanoprost. 
Am J Ophthalmol 1997;124:544-7. 5. Chiba T, Kashiwagi 
K, Ishijima K, Furuichi M, Kogure S, Abe K, Chiba N, Tsu-
kahara S. A prospective study of iridial pigmentation and 
eyelash changes due to ophthalmic treatment with latano-
prost. Jpn J Ophthalmol 2004;48:141-7. 

P314 EFFECT OF LATANOPROST AND TIMOLOL ON 
THE HISTOPATHOLOGY OF THE HUMAN CONJUNC-
TIVA
U. Schlötzer-Schrehardt1, J. Lampel1, A.G. Boehm2, C. Rum-
melt1, F.E. Kruse1, L.E. Pillunat2

1University of Erlangen-Nürnberg, ERLANGEN, Germany, 
2University of Dresden, DRESDEN, Germany

Purpose: To determine the effect of the anti-glaucoma 
medications timolol and latanoprost on extracellular ma-
trix organisation and expression of matrix metalloprotein-
ases (MMPs) and their inhibitors (TIMPs) in the human 
conjunctiva. 
Methods: After informed consent, conjunctival biopsies 
were obtained at the inferior fornix during routine cataract 
surgery from 20 patients with primary open-angle glauco-
ma, who had received a monotherapy either with 0.5% 
timolol (mean age 75±7 years) or latanoprost (mean age 
74±10 years) for 15-21 months and from 10 cataract pa-
tients without glaucoma (mean age 76±6 years) serving 
as controls. Specimens were investigated by light micros-
copy, quantitative transmission electron microscopy using 
an automated image-processing system, and immunohisto-
chemistry using antibodies against MMP-1, MMP-3, TIMP-
2, TIMP-3, and CD68. 
Results: The area occupied by collagen fibres was signif-
icantly decreased in latanoprost-treated conjunctival spec-
imens as compared to timolol-treated eyes (31.8% versus 
36.6%; p<0.01), but was not significantly different from con-
trol specimens (33.5%). The amount of amorphous material, 
probably representing proteoglycans, was increased in both 
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treated groups as compared to controls (30.9%; p<0.001), 
but the difference was less pronounced in latanoprost-treat-
ed specimens (38.1%) as compared to timolol-treated eyes 
(43.3%; p<0.001). Approximately 30-40% of the area mea-
sured appeared as optically clear spaces in control eyes, 
with a significant reduction in both treated groups; this re-
duction was significantly less in latanoprost-treated speci-
mens (19.0%) compared with timolol-treated eyes (13.4%; 
p<0.001). A marked upregulation of MMP-1 and MMP-3 
protein and moderately increased staining for TIMP-2 and 
TIMP-3 was found in epithelial cells and subepithelial stro-
mal cells of latanoprost-treated conjunctival tissue, where-
as a moderate infiltration with macrophages and inflamma-
tory was observed in timolol-treated specimens. 
Conclusions: Compared with timolol-treated eyes, latano-
prost-treated conjunctival specimens showed a less dense 
stromal matrix and less pronounced inflammatory infiltra-
tion. The upregulation of MMP-1 and MMP-3 in latanoprost-
treated eyes might explain the reduction of extracellular 
matrix accumulation in the conjunctival stroma. Therefore, 
latanoprost therapy might have a more favorable effect on 
the outcome of glaucoma filtering surgery. 

P315 EFFICACY OF TIMOLOL XE, BRINZOLAMIDE AND 
BUNAZOSIN AS ADJUNCTIVE THERAPY OF LATANO-
PROST: A DRUG CEASE STUDY
H. Kobayashi1, K. Kobayashi2
1Kokura Memorial Hospital, KITAKYUSYU, Japan, 2Kura-
shiki Central Hospital, KURASHIKI, Japan

Purpose: To study hypotensive effect of timolol XE, brinzol-
amide and bunazosin in patients who were receiving latano-
prost with cease of timolol XE, brinzolamide and bunazo-
sin. 
Design: A case-control study. 
Participants: Forty-five patients with open angle glauco-
ma or ocular hypertension were studied. Fifteen patients 
receiving latanoprost and timolol XE (11 men and 4 wom-
en, 62.7 ± 11.3 years), 15 patients receiving latanoprost 
and brizolamide (7 men and 8 women, 67.8 ± 10.0 years), 
and 15 patients receiving latanoprost and bunazosin (9 men 
and 6 women, 70.6 ± 8.0 years) were enrolled. 
Interventions: Timolol XE, brinzolamide, or bunazosin was 
ceased and, 4 weeks later, was re-administered. 
Main outcome measures: A change of intraocular pres-
sure. 
Results: Mean intraocular pressure before and 4 weeks 
after cease of timolol XE, brinzolamide or bunazosin was 
15.9 ± 1.7 mmHg and 17.3 ± 1.7 mmHg in the timolol 
XE group, 15.9 ± 1.5 mmHg and 18.0 ± 1.3 mmHg in the 
brinzolamide group, and 16.3 ± 1.3 mmHg and 17.4 ± 
1.2 mmHg in the bunazosin group. A significant increase 
was found in all groups (timolol XE P = 0.0224; brinzol-
amide P = 0.0030; bunazosin P = 0.0228). Mean change 
of intraocular pressure by cease of the drug was +1.6 ± 
0.9 mmHg (10.3 ± 6.3%) in the timolol XE group, +2.3 ± 
0.7 mmHg (+14.7 ± 5.1%) in the brinzolamide group, and 
+1.1 ± 0.8 mmHg (+7.2 ± 5.6%) in the bunazosin group; A 
change in the brinzolamide group was significantly great-
er compared with timolol XE and bunazosin (P = 0.0244; 
P = 0.0001). Mean intraocular pressure 4 weeks after re-
administration was 15.6 ± 1.6 mmHg in the timolol XE, 
16.0 ± 1.5 mmHg in the brinzolamide group, and 16. 5 ± 

1.2 mmHg in the bunazosin group; there was no signifi-
cant difference between before cease and 4 weeks after 
re-administration in any group. 
Conclusions: There was a significant increase of intra-
ocular pressure by cease of timolol XE, brinzolamide and 
bunazosin. Hypotensive effect of brinzolamide as adjunc-
tive therapy of latanoprost may be greater compared timo-
lol XE and bunazosin. 

P316 A CORRELATION OF CONJUNCTIVAL HYPEREMIA 
AND INTRAOCULAR PRESSURE-LOWERING EFFECT 
OF LATANOPROST
H. Kobayashi1, K. Kobayashi2
1Kokura Memorial Hospital, KITAKYUSYU, Japan, 2Kura-
shiki Central Hospital, KURASHIKI, Japan

Purpose: To study a correlation of conjunctival hyperemia 
and intraocular pressure-lowering effect of latanoprost. 
Design: A cohort study. 
Participants: A hundred fifteen patients (65 men and 50 
women) with open angle glaucoma or ocular hypertension. 
Mean age was 61.0±14.9 years (25 to 87 years). 
Interventions: Administration of latanoprost. 
Main outcome measures: A change of conjunctival hy-
peremia at 3 days and a change of intraocular pressure 
at 3 months after the start of administration of latanoprost. 
Conjunctival hyperemia grades were defined as described 
by Stewart et al. 
Results: Mean intraocular pressure before and 3 month 
after latanoprost administration was 22.8 ± 4.4 mmHg and 
16.7 ± 3.1 mmHg (P < 0.0001). Mean conjunctival bul-
bar hyperemia before and 3 days after administration of 
latanoprost was 0.65 ± 0.51 and 1.47 ± 0.99 (P < 0.0001). 
Mean intraocular pressure was -0.5 ± 1.5 mmHg, -3.1 ± 
1.8 mmHg, -4.9 ± 2.6 mmHg, -6.5 ± 2.4 mmHg, and -11.3 
± 2.8 mmHg in eyes with 0, 1, 2, 3 and 4 of conjunctival 
hyperemia grade at 3 days, respectively. Mean change of 
intraocular pressure was -1.2 ± 2.1 mmHg (-6.0 ± 9.7%) in 
eyes with no hyperemia grade change, -5.1 ± 4.9 mmHg 
(-18.3 ± 10.0%) in eyes with a hyperemia grade change of 
1, -6.8 ± 3.2 mmHg (-28.6 ± 10.8%) in eyes with a change 
of 2, and -10.2 ± 3.5 mmHg (-41.5 ± 12.7%) in eyes with 
a change of 3 (P < 0.0001). There was a significant cor-
relation between an intraocular pressure change and hy-
peremia grade change (r = 0.606, P = 0.0001). 
Conclusions: A significant correlation was found between an 
intraocular pressure change and hyperemia grade change. 
This may be clinically valuable when treating glaucoma 
with prostaglandins. 
Reference:
1. Stewart WC, Kolker AE, Stewart JA, et al.: Conjuncti-
val hyperemia in healthy subjects after short-term dosing 
with latanoprost, bimatoprost, and travoprost. Am J Oph-
thalmol 2003;135:314-320. 

P317 EFFICIACY OF BIMATOPROST 0.03% AND TRA-
VOPROST 0.004% IN PATIENTS WITH OPEN ANGLE 
GLAUCOMA
C. Ruokonen
Charité University, BERLIN, Germany

Purpose: Comparison of the efficacy of travoprost and bi-
matoprost for lowering of intraocular pressure (IOP) and of 
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the influence on the ocular pulse amplitude (OPA) in open 
angle glaucoma patients. 
Design: Prospective, randomised, parallel-group clinical 
trial. 
Participants: Forty eyes of 20 glaucoma patients. 
Method: All glaucoma drugs were washed out completely, 
afterwards the patients (n=20) got travoprost on their one 
eye and bimatoprost on the other eye. The IOP measure-
ments were performed on baseline, day one, day seven 
and day 28, at 9:00 h. During the baseline and day one 
IOP has been measured six times a day, at 9:00 h, 12:00 
h, 15:00 h, 18:00 h, 21:00 h and 24:00 h. IOP was mea-
sured with Goldmann applanation tonometry (GAT) and dy-
namic contour tonometry (DCT). The OPA was measured 
with DCT. Informed consent was obtained. 
Main outcome measures: IOP and OPA. 
Results: We observed no significant difference in IOP-low-
ering effect between travoprost and bimatoprost in glaucoma 
patients (p≥0.176 GAT; p≥0.082 DCT, p≥0.17 opa). The av-
erage of IOP-lowering by bimatoprost was 4.15±1.97 (GAT) 
or 3.57±1.6 (DCT) mmHg and 5.35±1.37 (GAT) or 2.6±1.55 
(DCT) mmHg on day 28 (p 0.176 GAT, p 0.082 DCT) by 
travoprost. OPA was reduced by both glaucoma drugs on 
all visits without significant difference (p 0.642 on day 28). 
The average of OPA-reduction was 0.81±0.42 by bimato-
prost and 0.9±0.57 on day 28 by travoprost. In no case, 
the treatment had to be stopped due to side-effects. 
Conclusions: Both bimatoprost and travoprost are effec-
tive first line glaucoma drugs. Furthermore, both drugs were 
well tolerated by the patients. 
References: 
1. Noecker RJ, Dirks MS, Choplin NT, et al. A six-month 
randomized clinical trial comparing the intraocular pressure-
lowering efficacy of bimatoprost and latanoprost in patients 
with ocular hypertension or glaucoma. Am J Ophthalmol 
2003;135:55-63. 2. Gandolfi S, Simmonis ST, Sturm R, et 
al. Three-month comparison of bimatoprost and latanoprost 
in patients with glaucoma and ocular hypertension. Adv Ther 
2001;18:110-21. 3. Parrish RK, Palmberg P, Sheu WP, et 
al. A comparison of latanoprost, bimatoprost and travoprost 
in patients with elevated intraocular pressure: a random-
ized, masked-evaluator multicenter study. Am J Ophthalmol 
2003;135:688-703. 4. American Academy of Ophthalmolo-
gy. American Academy of Ophthalmology preferred prac-
tice pattern:primary open-angle glaucom. San Francisco: 
American Academy of Ophthalmolgy, 2000. 5. Cantor LB, 
Hoop J, Morgan L, et al. Intraocular pressure-lowering ef-
ficacy of bimatoprost 0.03% and travoprost 0.004% in pa-
tients with glaucoma or ocular hypertension. Br J Ophthal-
mol 2006;90:1370-1373. 

P318 A BILATERAL COMPARISON OF GLAUCOMA MED-
ICAL THERAPY
M. Solish1, F. James1, J. Walt2, T. Chiang2

1Southern California Glaucoma Consultants, PASADENA, 
United States of America. 2Allergan, Inc., IRVINE, United 
States of America

Purpose: Bimatoprost, travoprost, and latanoprost have 
all been demonstrated safe and effective for the treatment 
of glaucoma and ocular hypertension in clinical trials. Few 
of these studies have compared efficacy of these medica-
tions within the same patients, however, or evaluated pa-

tient preferences. The purpose of this study was to evalu-
ate differences in efficacy and patient preference between 
prostamide/prostaglandin agents used in a real-world clin-
ical setting. 
Design: Prospective study. 
Participants: Patients (n=55) with uncontrolled glaucoma 
or ocular hypertension. 
Methods: Patients were randomized to receive bimatoprost, 
travoprost, or latanoprost in one eye and one of the re-
maining two drugs in the fellow eye. At follow up (typical-
ly 4 to 6 weeks later), physicians and patients discussed 
the intraocular pressure (IOP) findings and other aspects 
of their treatment, and patients stated their preference be-
tween the two drugs used. 
Main outcome measures: IOP reduction and patient pref-
erence. 
Results: A total of 55 patients with a mean age of 67 
years participated in the study. Results were analyzed for 
patients who received bimatoprost in one eye and travo-
prost in the fellow eye (n = 50). Five patients who received 
latanoprost were excluded from the analysis because of 
the small sample size. The mean IOP reduction from base-
line was 2.7 mmHg in bimatoprost-treated eyes compared 
with 1.6 mmHg in travoprost-treated eyes (p = .230). Pa-
tients chose bimatoprost over travoprost by a factor of 2.4 
to 1. Of the 15 patients who volunteered a reason for their 
choice, 80% cited improved IOP reduction. 
Conclusions: The majority of study patients preferred bi-
matoprost over travoprost after trials in each eye. 
References: 
1. Higginbotham EJ, Schuman JS, Goldberg I, Gross RL, 
Vandenburgh AM, Chen K, et al. Arch Ophthalmol 2002, 
120:1286-1293. 2. Noecker RS, Dirks MS, Choplin NT, 
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WP. Am J Ophthalmol 2003, 135:688-703. 4. Choplin NT, 
Bernstein P, Batoosingh AL, Whitcup SM. Surv Ophthal-
mol 2004;49(suppl 1):s19-s25. 5. Noecker RJ, Earl ML, 
Mundorf TK, Silverstein SM, Phillips MP. Curr Med Res 
Opin 2006;22:2175-80. 6. Denis P, Launois R, Devaux M, 
Berdeaux G. Clin Drug Investig 2006;26:703-14. 

P319 A UNIOCULAR SWITCH STUDY COMPARING 
THE EFFICACY AND SAFETY OF BIMATOPROST WITH 
LATANOPROST IN GLAUCOMA
J. Casson1, L. Liu2, S. Graham3, P. House4, W. Morgan5, 
J. Grigg6, A. Galanopoulos7, A. Crawford8

1Royal Adelaide Hospital, ADELAIDE, Australia, 2Preston 
Eye Clinic, MELBOURNE, Australia
3Eye Associates, SYDNEY, Australia, 4Applecross Eye Care, 
PERTH, Australia, 5Lions Eye Institute, PERTH, Australia, 
6Gordon Eye Surgery, SYDNEY, Australia, 7The Memorial 
Medical Centre, ADELAIDE, Australia, 8The Northern Hos-
pital, MELBOURNE, Australia

Objective: There are limited data on effectiveness of sub-
stituting anti-glaucoma monotherapies. This study compares 
safety and efficacy of switching patients from latanoprost 
to bimatoprost eye drops. 
Design: Multicentre, open-label, randomised, uniocular 
switch study of patients with open angle glaucoma or oc-
ular hypertension. 
Participants: One hundred five patients randomised; 101 
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completed 12 weeks. A sample size of 100 patients pro-
vided 80% power to detect a difference of 1.5 mmHg in 
intraocular pressure (IOP) between treatments at 2-sided 
5% significance level. 
Methods: The study was conducted according to Ich/Dec-
laration of Helsinki. Patients with bilateral IOP between 17-
22 mmHg (inclusive) and meeting inclusion/exclusion crite-
ria were randomised. Patients previously treated bilaterally 
with latanoprost 0.005% switched to bimatoprost 0.03% in 
the study eye for 12 weeks; latanoprost continued in the 
control eye. Optional bilateral treatment with bimatoprost 
up to 24 weeks was available. Bilateral IOP was measured 
by applanation tonometry. Adverse events, visual acuity, 
and biomicroscopy were recorded every visit. 
Main outcome measures: Primary efficacy outcome was 
change in IOP from baseline to week 12. Effectiveness de-
fined as mean decrease from baseline IOP of 1.5mmHg 
or more in study eye. Interim results presented are for 12-
week analysis. Safety outcomes were adverse events, vi-
sual acuity, biomicroscopy. 
Results: Mean IOP study eye: baseline (18.95 mmHg) vs 
week 12 (15.95 mmHg), difference 3.00 mmHg, p<0.0001 
(95% CI,3.50 to2.49). Mean IOP control eye: baseline (18.94 
mmHg) vs week 12 (17.31 mmHg), difference 1.63 mmHg, 
p<0.0001 (95%CI,2.07 to1.18). Difference in mean IOP be-
tween study and control eye: 1.36 mmHg, p<0.0001 (95% 
CI,1.85 to0.87). Week 12 results show a statistically and 
clinically significant IOP reduction with bimatoprost. No un-
expected adverse events were reported, with similar results 
for biomicroscopy and visual acuity between groups. 
Conclusions: Latanoprost and bimatoprost significantly re-
duced IOP at week 12. Bimatoprost shows additional ben-
efit in IOP reduction compared to control treatment, be-
yond potential regression to mean IOP. Reduction in IOP 
achieved in eyes switched to bimatoprost, is considered 
clinically meaningful by the investigators. 
References: 
1. Noecker RS, et al. A six-month randomized clinical trial 
comparing the intraocular pressure-lowering efficacy of bima-
toprost and latanoprost in patients with ocular hypertension 
or glaucoma. Am J Ophthalmol 2003;135:55-63. 2. Gandolfi 
S, Cimino L. Effect of bimatoprost on patients with primary 
open-angle glaucoma or ocular hypertension who are non-
responders to latanoprost. Ophthalmology 2003;110:604-
14. 3. Chen MJ, Lin S, Stamper RL. Efficacy and safety 
of bimatoprost as additive and replacement therapy in pa-
tients uncontrolled with latanoprost: early results. Annual 
meeting Assoc Res Vision Ophthalmology; May 2002; Fort 
Lauderdale, FL, USA. 4. Williams RD. Efficacy of bimato-
prost in glaucoma and ocular hypertension unresponsive 
to latanoprost. Adv Ther 2002;19:275-81. 5. Coons SJ, et 
al. Predictors of medication non-compliance in a sample 
of older patients. Clin Ther 1994;16:110-7. 

P320 COMPARISON OF THE STABILITY OF BIMATO-
PROST 0.03% AND LATANOPROST 0.005%: A PATIENT-
USE STUDY
D. Paolera1, N. Kasahara1, C. Umbelino1, J. Walt2

1Private Practice, SAO PAULO, Brazil, 2Allergan, Inc., IR-
VINE, United States of America

Purpose: Latanoprost and bimatoprost have both been 
shown to effectively lower IOP. Several studies suggest, 

however, that latanoprost may degrade after the package 
is opened. The purpose of this study was to determine the 
effect of temperature and light on the degradation rate of 
bimatoprost and latanoprost in a patient-use setting. 
Design: This was an open-label, laboratory evaluation of 
the relative stability of bimatoprost and latanoprost. 
Participants: Patients presently using bimatoprost (n = 
31) or latanoprost (n = 34) were identified at two clinical 
sites in Brazil. 
Methods: Patients were instructed to use and store their 
drops as usual and return all used medication bottles be-
tween day 28 and day 34. The concentration of active 
drug remaining in the bottles was quantitated at an inde-
pendent testing facility using high performance liquid chro-
matography (HPLC). 
Main outcome measures: Concentration of active drug 
remaining in bottles. 
Results: There was no significant between-group differ-
ence in the mean age of bottles on the test date (43.0 ± 
3.4 days for bimatoprost bottles and 43.9 ± 2.8 days for 
latanoprost bottles, p = .072). The test results showed that 
bimatoprost bottles retained a significantly greater percent-
age of the labeled active drug concentration after patients 
completed their course of therapy compared with latano-
prost bottles. The mean percentage of labeled drug con-
centration was 103.7% in the bimatoprost bottles compared 
with 88.1% in the latanoprost bottles (p < .001). One hun-
dred percent (31/31) of the bimatoprost bottles contained 
≥100% of the labeled drug concentration compared with 
8.8% (3/34) of the latanoprost bottles. 
Conclusion: This study showed that bimatoprost main-
tained a ³100% active drug concentration throughout the 
study period, but latanoprost did not. The latanoprost ac-
tive drug concentration degraded over the course of nor-
mal patient use. 
References: 
1. Noecker RS, Dirks MS, Choplin NT, Bernstein P, Ba-
toosingh AL, Whitcup SM. Am J Ophthalmol 2003; 135:55-
63. 2. Parrish RK, Palmberg P, Sheu WP. Am J Ophthal-
mol 2003; 135:688-703. 3. Gonzalez JR, Baiza-Duran L, 
Quintana-Hau J, et al. J Clin Pharmacol 2007;47:121-6. 
4. Varma R, Winarko J, Kiat-Winarko T, Winarko B. IOVS 
2006;47:222-5. 5. Morgan PV, Proniuk S, Blanchard J, 
Noecker RJ. J Glaucoma 2001;10:401-5. 

P321 THE EFFECT OF BIMATOPROST DROPPED IN 
ONE EYE ON THE INTRAOCULAR PRESSURE OF THE 
OTHER EYE IN HEALTHY INDIVIDUALS
T. Yasar, C. Caglar, A. Demirok
YYU Tip Fak, VAN, Turkey

Objective: To analyse the effect of Bimatoprost (0.3 mg/
ml) dropped in one eye on the intraocular pressure (IOP) of 
the other eye following systemic circulation, and to empha-
size the importance of monitoring the unmedicated, healthy 
eye in case of one-sided glaucoma. 
Design: The intraocular pressures of 31 healthy subjects 
with a median age of 26.04 ± 7.31 (17-50 years of age) 
were measured by Goldmann applanation tonometer, and 
Bimatoprost (0.3 mg/ml) was dropped in the left eyes. 
Participants: 31 healthy subjects with a median age of 
26.04 ± 7.31 (17-50 years of age).
Methods: Intraocular pressures of the both eyes were mea-
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sured prior to dropping medication, and at 1, 3 and 6-hour 
intervals following medication. 
Main outcome measures: There is a statistically signif-
icant decrease of IOP at the end of the 6th hour in both 
the left eye which medicated with Bimatoprost and in the 
right eye which not received drop. (left eye p<0,021) (right 
eye p<0.01).
Results: At 0, 1, 3 and 6 hours, intraocular pressure of 
the the left eyes measured as 14,04±2,65, 12,59±2,40, 
10,91±1,93 and 10,50±1,70 mmHg. At the end of the 6th 
hour, the decrease in IOP compare to the initial value was 
found as 4,23±2,18 mmHg. At 0, 1, 3 and 6 hours, intra-
ocular pressure of the right eyes measured as 14,90±2,39, 
13,80±2,26, 13,14±1,80 and 13,26±1,65 mmHg. The de-
crease in IOP compare to the initial value was found as 
1,96±1,74 mmHg. 
Conclusions: Bimatoprost dropped in one eye causes a 
significant decrease in the IOP of the other eye in healthy 
individuals. Patients diagnosed with one-sided glaucoma and 
taking prostaglandin or prostamid should be monitored with 
regard to a possible glaucoma in the other eye considering 
the possible loss of IOP in the unmedicated eye. 
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prost (Lumigan) Surv Ophthalmol 2001; 45(suppl 4):337-
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Opin Invest Drugs 2001;10: 721-731. 5. Parrish RK, Palm-
berg P, Sheu WP. A comparison of latanaprost, Bimato-
prost, and Travoprost in patients with elevated intraocular 
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ticenter study. Am J Ophthalmol 2003;135: 688-703. 6. H. 
Dubiner, D. Cooke, M. Dirks et al. Efficacy and safety of 
Bimatoprost in patients with elevated intraocular pressure: 
a 30-day comparison with latanoprost. Surv Ophthalmol 45 
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Sturm et al. Three-month comparison of Bimatoprost and 
latanoprost in patients with glaucoma and ocular hyperten-
sion. Adv Ther 2001;18:110-121. 

P322 A RANDOMIZED POST-MARKETING EFFICACY 
AND SAFETY STUDY OF LATANOPROST (XALATAN®) 
COMPARED WITH 'USUAL CARE' OVER 36 MONTHS 
S. Constantakis
Pfizer, SOLLENTUNA, Sweden

Purpose: To compare the IOP reducing effect of latano-
prost monotherapy with that of 'usual care' over 36 months, 
i.e., comparing the time to treatment failure between the 
two treatment groups. 
Design: This was a multinational (Sweden and Finland), 
multicenter, open-label, randomized, parallel group study 
comparing latanoprost 0.005% once daily vs. 'usual care' 
(defined as commercially available medical IOP-reducing 
therapy excluding latanoprost and other prostaglandin an-
alogues). 
Participants: Patients with glaucoma or ocular hyperten-
sion and needing a change in their present therapy were 

included (mean diurnal IOP ≥21 mm Hg). A total number 
of 328 patients were randomized, 162 were treated with 
latanoprost (Male/Female=60/102; mean (SD) age=66.0 
(9.2) years) and 164 were treated according to 'usual care' 
(Male/Female=67/97; mean (SD) age=67.4 (9.5) years). 
Two of the randomized patients were excluded before re-
ceiving any treatment. 
Methods: After randomization the patients were treated for 
up to 36 months and were evaluated after 1, 3, 6 12, 18, 
24, 30 and 36 months. IOP assessment was performed at 
each visit. The patients were also evaluated with respect 
to safety and health care resource utilization. 
Main outcome measures: The primary endpoint was the 
time to treatment failure. The proportion of patients with 
successful treatment outcome, i.e., no treatment failure, 
was examined at 12, 24, and 36 months. Serious adverse 
events during the time period from baseline to treatment 
failure were evaluated. Finally, data for health care re-
source utilization were collected and derived into total di-
rect cost. 
Results: The median time to treatment failure was 36 
months in the latanoprost group and 12 months in the 
'usual care' group, p<0.001 (Log-Rank test). The median 
total direct cost per patient was not higher for the latano-
prost group compared to the 'usual care' group over 36 
months. None of the serious adverse events was related 
to the study medication. 
Conclusions: The IOP reducing effects of latanoprost (Xa-
latan®) are sustained over a long period of time, thereby 
making the long-term drift less pronounced. 
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fari E. Patient persistency with ocular prostaglandin thera-
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11.5.2. Medical treatment: Carbonic an-
hydrase inhibitors: Topical
P323 A COMPARISON OF THE EFFECTS OF DORZOL-
AMIDE/TIMOLOL FIXED COMBINATION VERSUS LA-
TA NO PROST ON INTRAOCULAR PRESSURE AND 
PULSATILE OCULAR BLOOD FLOW IN OCULAR HYPER-
TENSIVE AND GLAUCOMA PATIENTS
P. Figueiredo
Santa Casa - Belo Horizonte, BELO HORIZONTE, Brazil

Purpose: To evaluate the effects of dorzolamide/timolol 
fixed combination (d/t) compared to latanoprost on intraoc-
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ular pressure (IOP) and pulsatile ocular blood flow (POBF) 
in ocular hypertensive (OHT) and glaucoma (POAG) pa-
tients. 
Methods: Eighteen patients were randomized in an open-
label, cross-over study. Intraocular pressure reduction was 
achieved by 12 weeks medical therapy with d/t twice daily 
or latanoprost 0.005% dosed once in the evening. During 
a 12-week run-in and a 4-week wash-out period between 
study arms, patients ceased use of all other glaucoma med-
ications. Primary efficacy variables were IOP and POBF. 
Results: There was no difference in baseline IOP and 
POBF parameters between the two study arms. Both d/
t and latanoprost statistically significantly reduced IOP by 
6.3 mmHg (p < 0.0001) and 7.7 mmHg (p < 0.0001) and 
increased pobf by 2.2 microl/min (p = 0,023) and 3.6 mi-
crol/min (p = 0,001), respectively. Repeated measures ano-
va detected significant changes in pobf with treatment (p 
= 0.0361). Dorzolamide/timolol fixed combination statisti-
cally significantly increased pulse volume by 1,5 microl (p 
= 0.0087), while latanoprost therapy increased by 1,4 (p 
= 0.2407). 
Conclusions: Both drugs had similar effects in terms of 
IOP reduction and significantly increased pulse volume. 
Latanoprost statistically increased pobf in comparison to 
d/t. Further studies are necessary to establish whether the 
enhancement of choroidal blood flow can prevent glauco-
ma progression. 

11.7. Medical treatment: Treatment of 
blood  flow 
P324 THE EFFECTS OF TAFLUPROST, LATANOPROST 
AND TRAVOPROST ON OPTIC NERVE HEAD BLOOD 
CIRCULATION IN RABBITS
H. Kurashima, T. Akaishi, N. Odani, N. Ishida, A. Shima-
zaki
Santen Pharmaceutical Co., LTD, IKOMA-CHI, Japan

Purpose: Tafluprost is a new-generation prostanoid FP-re-
ceptor agonist, which is a potent ocular hypotensive agent. 
Recently it has been reported that prostanoid FP-receptor 
agonists increase ocular blood circulation besides their oc-
ular hypotensive effects. The purpose of this study was to 
evaluate the effects of tafluprost on optic nerve head (ONH) 
circulation in rabbits and compare it with that of other FP-
receptor agonists, latanoprost and travoprost. 
Design: Experimental study. 
Methods: Male Dutch rabbits housed under a 12-hour light-
dark cycle were used in this study. A quantitative index of 
blood velocity, squared blur rate (SBR), was determined 
with the laser speckle method 3, 5. Fifty μl of 0.0015% ta-
fluprost (n=10), 0.005% latanoprost (Xalatan®) (n=10) or 
0.004% travoprost (Travatan') (n=10) were topically ad-
ministrated into the left eye once daily for 28 days. Mea-
surement of the ONH blood velocity was performed in the 
same area in each animal during the experiment. 
Main outcome measures: The change of onh blood ve-
locity was calculated as the percent changes of their SBR 
values from the day before treatment. 
Results: The trough SBR value of tafluprost on day 14 
and day 28 was increased to 108.7 ± 4.4% and 111.9 ± 
3.9% compared with the values before administration. The 
trough SBR values of latanoprost and travoprost on day 28 

were increased to 107.2 ± 4.3% and 106.7 ± 3.5% com-
pared with the values before administration. Sixty minutes 
after administration on day 14 and day 28, SBR value of 
tafluprost increased to 110.3 ± 3.4 and 116.1 ± 3.5% com-
pared with the value before administration, respectively. 
Sixty minutes after administration on day 28, SBR values 
of latanoprost and travoprost increased to 106.1 ± 3.0% 
and 104.2 ± 3.7% compared with the values before ad-
ministration, respectively. 
Conclusions: Topical administrations of tafluprost and oth-
er FP-receptor agonists stably increase the ONH blood ve-
locity in rabbits. The magnitude of increase in ONH blood 
velocity produced by tafluprost is greater than that of oth-
er FP-receptor agonists, latanoprost or travoprost. 
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istics of AFP-168 (tafluprost), a new prostanoid FP recep-
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11.8. Medical treatment: Neuroprotection
P325 EVALUATION OF THE NEUROPROTECTIVE EF-
FECT OF ALPHA-TOCOPHEROL ON RETINA AGAINST 
GLAUCOMATOUS DAMAGE WITH COLOR DOPPLER, 
CENTRAL AND MACULAR VISUAL FIELDS
K.N. Engin1, G. Engin2, C. Yilmazli2, M. Öncü2, G. Merc-
anoglu3

1A. Safak Hospt, ISTANBUL, Turkey, 2V. Gureba Educa-
tion Hospital, ISTANBUL, Turkey, 3Istanbul University, DE-
TAE, ISTANBUL, Turkey

Purpose: Glaucoma is an optic neuropathy. Damage in 
macular sensitivity precedes nevre fiber loss. Specific ef-
fects on intracellular pathways that were not mimicked by 
closest isomers and discovery of complex molecules that 
control its metabolism show that, alpha-tocopherol functions 
beyond an antioxidant. It is also a retinal vasoregulator via 
a pathway particular for glaucoma, protein kinase c. 
Design: Randomized clinical trial. 
Participants: Sixty glaucomatous eyes were divided into 
3 groups. 
Intervention: While group a-patients were receiving no to-
copherol, group b- and c-patients were given 300 and 600 
mgs/day of oral alpha-tocopherol, respectively. 
Main outcome measures: Final blood tocopherol levels 
were confirmed with HPLC. Humphrey macular (8 eyes from 
each group), central visual fields and ophthalmic, posterior 
ciliary artery Doppler ultrasonography have been performed 
in the beginning 6 and 12 months of the study. Data were 
analysed with Mann-Whitney u test. 
Results: Compared with group a, reductions in 6th month 
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ophthalmic artery differences of pulsatilty indexes in group 
b and 6th, 12th months posterior ciliary artery differenc-
es of resistivity indexes in group c were statistically sig-
nificant. Though differences of mean deviations with cen-
tral visual fields in groups b and c were very significantly 
lower than those of group a, no significant difference was 
found in macular visual fields. 
Conclusions: Doppler findings in group a were consis-
tent with the literature and found to be prevented in other 
groups. More dramatic central visual field loss preventa-
tive effects can be partially attributed to the use of alpha-
tocopherol instead of synthetic preperates used in litera-
ture. In this study, the vasoregulator and neuroprotective 
effects of alpha-tocopherolmainly in retinal nerve fibers, 
have been clinically demonstrated. In the pathogenesis and 
treatment of glaucoma, alpha-tocopherol merits a concern 
beyond other antioxidants. 
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P326 THE STUDY OF NOGO-66 VACCINATION FOR NEU-
ROPROTECTION IN CHRONIC HIGH IOP GLAUCOMA 
OF SD RATS
X. Xie1, X. He1, X. Zhou2, J. Ma1, Y. Wu1, Y. Wang1

1Daping Hospital, CHONGQING, China, 2Flinders Univer-
sity of Australia, ADELAIDE, Australia

Objective: Glaucoma is the second leading cause of blind-
ness in the world. It has been proved that enhancement 
protective autoimmunity can prevent neuron loss and dis-
ease progression. Nogo-66 receptor by ligand binding nogo-
66 mediating to inhibit the cns survival or outgrowth. We 
suggest that it may be a good strategy to depress the in-
hibitory action of nogo by blocking nogo-66. 
Design: We designed the study to investigate the effect 
of nogo-66 protein vaccine on promoting RGCS survival 
rate and preserving function of retinal neurons in chronic 
high IOP of sd rats by fluorogold, toluidine blue and flash 
visual evoked potential(F-VEP). 
Participants and control: Adult Sprague-Dawley rats (8-
10 weeks old, 200-220 g) were selected. Group I (n=6): 
the rats with a laser-induced in IOP were immunized by 
nogo-66 protein vaccine. Group II (n=6): the rats with a la-
ser-induced in IOP were not immunized. Group III (n=6): 
the normal rats were as a control. 
Methods: An increase in IOP was achieved in the eyes 
of deeply anesthetized rats by using a diode laser at 532 
nm. Group I rats with a laser-induced in IOP were immu-
nized, at before 7 days, after 7 days and immediately af-
ter the laser session respectively, with nogo-66 protein 

(165μg, nogo-66 protein were supplied by our laboratory) 
were emulsified in complete Freund’s adjuvant (CFA) or 
incomplete Freund’s adjuvant (IFA). A total volume of 300 
μl was injected subcutaneously into each rat at the voix 
pedis and back. In 2 or 6 months, RGCS survival rates 
were evaluated after fluorescent gold labeling, optic nerval 
sheath were observed by toluidine blue staining, and func-
tion of retinal neurons were evaluated by F-VEP. 
Main outcome measures: Iop was measured with a hand-
held tonometer (tono-penxl) in rats. RGCS in correspond-
ing zones of retina were counted in images taken with a 
40-objective subtending an area. The areas of the optic 
nerve sheath in cross section were counted in images tak-
en with a 20-objective. The standard of F-VEP referred to 
ISCEV. All counting were analysed by spot software (diag-
nostic instruments. Ins, version 3.5.2). Statistical analyses 
(±sd) were performed by SPSS13.0 software. 
Results: Fluorogold labelling RGCS proved that the RGCS 
survival in group I was 88.92%±1.67%, raised 8.21%±4.14% 
compared with it in group II in 2 months post laser (n=6, 
p<0.05), and it was 86.08%±1.57%, raised 9.13%±5.48% 
compared with it in group II in 6 months (n=6, p<0.05) (fig-
ure 1). Toluidine blue staining showed that myelinated optic 
nerve fiber survival in group I was significantly higher com-
pared with it in group II in 6 month (n=6, p<0.05)(figure 2). 
F-VEP results showed that the ap1 mean of group I became 
raised and the lp1 mean recovered compared with them of 
group II in 2 or 6 month (n=6, p<0.05)(figure 3). 
Conclusions: The evidence suggests that nogo-66 vac-
cine is effective in preventing the death of neurons and 
preserving the function of retinal neuron. The vaccination 
may have therapeutic benefit for glaucoma. 

P327 PROTECTIVE EFFECT OF TAFLUPROST ON GLU-
TAMATE-INDUCED CYTOTOXICITY
N. Odani, H. Seike, H. Kurashima, T. Akaishi, M. Fuwa, 
N. Ishida, A. Shimazaki
Santen Pharmaceutical Co., Ltd., NARA, Japan

Purpose: Tafluprost is a new-generation prostanoid FP-re-
ceptor agonist, which is a potent ocular hypotensive agent. 
Glaucoma is a progressive optic neuropathy characterized 
by the loss of visual field, resulting from neuronal cell death 
in the retina. Latanoprost, FP agonist widely used for the 
treatment of glaucoma as an ocular hypotensive agent, is 
reported to have neuroprotective effects, and other FP ag-
onists are also expected to have the neuronal cell death 
preventing effects. The purpose of this study is to investi-
gate the protective effect of tafluprost on the l-glutamate-
induced cytotoxicity using primary cultures obtained from 
the fetal rat retina. 
Design: Experimental study.
Methods: Primary culture cells were obtained from fetal 
rat retina. Cytotoxicity in retinal cells was induced by ex-
posure to 1 mm l-glutamate for 10 minutes. Tafluprost acid 
form, latanoprost acid form, or travoprost acid form in 0.1-
100 nm were treated to retinal cells before, during, and af-
ter the glutamate treatment. Ten microm of MK-801 was 
treated during the glutamate treatment. Cell viability was 
measured with a trypan blue staining assay. Glutamate-
induced intracellular calcium ion influx was measured by 
loading of fura-2 am. 
Results: Exposure to glutamate reduced the cell viability 
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to 58-68 % compared to the control group. MK-801, NMDA 
receptor antagonist, recovered 66.1 ± 6.5% of cell death. 
Tafluprost acid form, which is the biologically active me-
tabolite of tafluprost, significantly prevented glutamate-in-
duced cytotoxicity in a concentration-dependent manner in 
more than 10 nm, and recovered 51.7 ± 7.9% of cell death 
in 100 nm. Travoprost acid form, and latanoprost acid form 
in 100 nm also recovered 25.0 ± 8.5% or 16.8 ± 7.6% of 
cell death respectively, but it was not significant. Gluta-
mate treatment immediately induced intracellular calcium 
ion influx in retinal cells. When cells were treated with ta-
fluprost acid form, glutamate did not or little induce intra-
cellular calcium influx. 
Conclusions: Tafluprost showed the protective effect on 
glutamate-induced cytotoxicity in retinal cells, and one of 
the estimated mechanisms is the inhibition of calcium in-
flux. Tafluprost should be therefore an effective approach 
to glaucoma therapy; it lowers the intraocular pressure, 
and prevents retinal cell damage. 
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P328 TOPICAL COQ10 IS NEUROPROTECTIVE IN EX-
PERIMENTAL GLAUCOMA
M.F. Cordeiro, L. Guo, W. Cheung, N. Wood, T.E. Salt
UCL Institute of Ophthalmology, LONDON, United Kingdom

Purpose: Coq10 is a molecule that has been shown to 
have neuroprotective activity. It is a free radical scaven-
ger being a cofactor of the electron transport chain where 
it transfers electrons from complexes i and ii to complex 
iii. In this study, we investigate the effects of topical coq10 
using glaucoma-related in vivo rat models of retinal gan-
glion cell (RGC) apoptosis. 
Design: Two different rat models of RGC apoptosis were 
studied. To investigate dose and administration effects: rat 
eyes injected with intravitreal staurosporine (SSP), rat with 
surgical induction of elevated IOP.
Participants: A) Dark agouti (DA) rat eyes with SSP un-
derwent the following treatments: n=18/group; x1 or x2 top-
ical coq10 (Visufarma SRL, Italy) 0.1%, x1 coq10 0.05%, 
or carrier or saline control) given either 4 hours or 30 min-
utes before or 1 hour after SSP. Administration under gen-
eral anaesthesia. B) The most effective dosing regimens 
were then assessed and compared to control in a chron-
ic ocular hypertension (OHT) rat model with darc imag-
ing at 3 weeks after IOP elevation (n=10), and histologi-
cal analysis thereafter. 
Methods: Eyes were imaged in vivo using DARC (detec-
tion of apoptosing retinal cells), and results confirmed his-
tologically. 

Main outcome measure: DARC count. 
Results: Coq10 0.1% significantly reduced RGC apoptosis 
compared to coq10 0.05% (p<0.05) and carrier (p<0.05) 
in the SSP model. No benefit was exhibited by increasing 
the dose to x2. The most effective timing of the treatment 
application was at 1 hour after SSP administration. Coq10 
0.1% administered 1 hour after IOP elevation in the exper-
imental glaucoma study was found to significantly inhibit 
the development of RGC apoptosis in vivo at 3 weeks in 
the OHT model (p<0.05), with efficacy demonstrated both 
in vivo and histologically. 
Conclusions: These results show that coq10 0.1% has a 
neuroprotective effect not only on SSP-induced but also 
OHT-induced RGC apoptosis in vivo. Coq10 has been safe-
ly used in patients with parkinson’s disease and als as an 
oral medication. Perhaps the most exciting finding in this 
study is the demonstration of its efficacy as an eyedrop 
formulation. We believe coq10 represents a promising neu-
roprotective topical treatment in glaucoma with clinical tri-
als planned shortly. 
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P329 NEUROPROTECTIVE EFFECT OF TOPICALLY AP-
PLIED BRIMONIDINE TARTRATE 0.2 % IN ENDOTHE-
LIN-1 INDUCED OPTIC NERVE ISCHEMIA MODEL 
Z. Aktas1, G. Gurelik2, N. Akyurek3, M. Onol2, B. Hasan-
reisoglu2

1Kizilcahamam State Hospital, ANKARA, Turkey, 2Gazi Med-
ical Faculty, Ophthalmology, ANKARA, Turkey, 3Gazi Med-
ical Faculty, Pathology, ANKARA, Turkey

Objective: To investigate the neuroprotective effects of 
topically applied brimonidine tartrate 0.2 % (BMD), an α2-
receptor agonist, on retinal ganglion cell (RGC) layer and 
inner nuclear layer (INL) of rabbit retina in endothelin-1 
(ET-1) induced optic nerve (ON) ischemia model. 
Design: Experimental study. 
Participants: Thirty-two eyes of sixteen New Zealand al-
bino rabbits were included. 
Methods: Osmotic minipumps were surgically implanted in 
one eye of 16 New Zealand albino rabbits to deliver ET-
1 at the constant rate of 0.5 μl/h for 2 weeks. Eyes were 
divided into 4 groups. ET-1 was given with and without 
topical BMD therapy to the eyes in group 3 and group 1, 
respectively. Group 2 and 4 were the fellow eyes of the 
rabbits and taken as controls. Rabbits were sacrificed at 
the 14th day of infusion. 
Main outcome measures: Morphological alterations, total 
cell number and apoptosis rate in INL and RGC layer of 
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retina were assessed by histopathologic analysis to deter-
mine the survival of the cells in INL and RGC layers. 
Results: ET-1 led to severe reduction of cells in both RGC 
layer and INL in group 1 (p<0.05). In group 3, total cell 
number and apoptosis rate in RGC layer were comparable 
with control group (group 4) whereas former was found to 
be higher and latter was found to be lower than those of 
group 1, respectively. However, total cell number in INL 
was found to be decreased in group 3 compared to those 
of group 4 despite topical BMD therapy (p<0.05). 
Conclusions: Topically applied BMD 0.2 %, seems to be a 
neuroprotective and antiapoptotic in ET-1 induced on isch-
emia model especially for RGCS. BMD might be used as 
an adjuvant agent for its neuroprotective effects in hypox-
ic ischemic conditions such as diabetic retinopathy, nor-
motensive glaucoma, anterior ischemic optic neuropathy 
and other retinal vascular occlusive conditions which re-
quire further investigations. 
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Neuroprotection of retinal ganglion cells by brimonidine in 
rats with laser induced chronic ocular hypertension. IOVS 
2001; 42: 2849-2855. 7. Goto W, Oku H, Okuno T, Sugi-
yama T, Ikeda T. Amelioration of endothelin-1-induced op-
tic nerve head ischemia by topical bunazosin. Curr Eye 
Res 2005; 30: 81-91.
 
P330 BLOCK OF NMDA-INDUCED ACTIVITY IN RETI-
NAL GANGLION CELLS BY MEMANTINE
A. Hare
Allergan, Inc., IRVINE, CALIFORNIA, United States of 
America

Purpose: Excessive activity of nmda-type glutamatergic 
membrane channels has been implicated as a mechanism 
for neuronal injury in a wide range of cns disease including 
glaucoma. Memantine, a use-dependent NMDA-type chan-
nel blocker, has recently been approved in the US. For 
treatment of Alzheimer's dementia and is also being eval-
uated in a multicenter clinical trial for efficacy to prevent 
glaucomatous vision loss. The experiments summarized 
here were designed to characterize any effect of meman-
tine on normal retinal light signaling as well as its action 
to reverse or block NMDA-induced changes in the activity 
of retinal ganglion cells (RGCS). 
Design: This work represents a pharmacological investi-
gation using an experimental model of glutamatergic ex-
citotoxic insult to RGCS. Experiments were performed on 
retinas isolated from 21 naive eyes obtained from pigment-
ed rabbits. 

Methods: Simultaneous recordings of the electroretino-
gram (ERG) and single-unit RGC activity were obtained 
using standard electrophysiological methods. The retina 
was mounted in a chamber inside a light-tight faraday cage, 
perfused continuously with physiological saline, and main-
tained at 350 c. Light responses were elicited with a blue-
green led (λpeak = 505 nm). 
Experimental measures: ERG responses were quantified 
by measuring the kinetics and amplitude of the b-wave. 
RGC spiking activity was quantified by measuring the am-
plitude and timing of light responses. Tonic RGC activity 
was also recorded as the level of action potential (AP) fir-
ing obtained in the absence of light stimulation. 
Results: Most RGCS tested were sensitive to application 
of NMDA at concentrations ranging from 30 nm to 100 nm. 
For these cells, application of NMDA was followed by an 
increase in the tonic level of action potential frequency. In 
some cells, application of NMDA was associated with a 
decrease in ap amplitude and complete block of the light 
response. Washout of NMDA was followed by a rapid re-
turn of RGC activity to control levels. Application of me-
mantine (1-30 nm) in combination with NMDA resulted in 
a dose-dependent block of NMDA-induced AP activity. Ap-
plication of memantine alone had little or no effect on the 
ERG b-wave, but was associated with a dose-dependent 
delay in RGC off responses. 
Conclusions: Application of memantine is associated with 
a block of NMDA-induced increase in RGC AP activity at 
a concentration that has little or no effect on normal reti-
nal light signaling. 
References: 
1. Lucas DR, Newhouse JP. The toxic effect of sodium l-
glutamate on the inner layers of the retina. Arch Ophthal 
1957;58:193-201. 2. Choi DW. Glutamate neurotoxicity and 
diseases of the nervous system. Neuron 1988;1:623-634. 
3. Huei-Sheng, Chen V, Pellegrini JW, et al. Open-chan-
nel block of n-methyl-d-aspartate (NMDA) responses by 
memantine: therapeutic advantage against NMDA receptor 
mediated toxicity. J Neurosci 1992;12:4427-4436. 4. 
Hare WA, Woldemussie E, Lai RK, et al. Efficacy and safe-
ty of memantine treatment for reduction of changes asso-
ciated with experimental glaucoma in monkey, I: functional 
measures. IOVS 2004;45:2625-2639. 5. Hare WA, Wolde-
mussie E, Weinreb RW, et al. Efficacy and safety of me-
mantine treatment for reduction of changes associated with 
experimental glaucoma in monkey, II: structural measures. 
IOVS 2004;45:2640-2651. 

11.14. Medical treatment: Investigational 
drugs; pharmacological experiments
P331 DIURNAL CURVE AND IOP LOWERING EFFICA-
CY OF TRAVOPROST
M. Babic
Clinical Center Novi Sad, NOVI SAD, Serbia

Objective: To evaluate the safety, intraocular pressure-
lowering efficacy and diurnal curve of travoprost 0.004% 
and timolol 0.5% in patients with primary open-angle glau-
coma and ocular hypertension. 
Design: Three-months, randomized, controlled, prospec-
tive clinical study. 
Participants: Sixty patients (120 eyes) with primary open-
angle glaucoma or ocular hypertension. 
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Methods: Eligible patients required to have 22 to 36 mmHg 
in at least one eye at 8 am intraocular pressure measure-
ments, at three eligibility visits. The first group of 30 pa-
tients received timolol 0.5% twice a day. The second group 
of 30 patients received travoprost 0.004% once daily in 
the evening. 
Main outcome measures: Mean diurnal IOP at 8 am, 10 
am and 4 pm at baseline and follow-up visits. 
Results: Both drugs reduced IOP significantly at all follow-
up and times of day (p<0.001). Travoprost was significant-
ly superior to timolol in lowering IOP at 8 of 12 visits. The 
mean diurnal IOP was 19.17 mmHg for the timolol group 
and 17.57 mmHg for the travoprost group. The mean IOP 
reduction from baseline was significantly (p<0.001) great-
er with travoprost (-6.06 to8.03 mmHg) than with timolol 
(-4.20 to6.21 mmHg). The most frequent related adverse 
events were dry eye sensation in the timolol group and 
conjunctival hyperemia and foreign body sensation in the 
travoprost group. Local tolerance was better in the timolol 
group compared with patients receiving travoprost. 
Conclusions: Travoprost 0.004% dosed once daily in the 
evening was statistically superior in lowering IOP than timo-
lol 0.5% dosed twice daily. An IOP reduction by up to 2.43 
mmHg greater than timolol was found in the travoprost 
pooled data group. Both drugs were well tolerated and 
safe for use in the studied patients' population. 
References: 
1. Netland et al. Travoprost compared with latanoprost and 
timolol in patients with open-angle glaucoma or ocular hy-
pertension. Am J Ophthalmol 2001; 4: 472-484. 2. Fell-
man RL, Sullivan KE, Ratliff M, Silver LH, Whitson JT, 
Turner DF, Weiner AL, Davis AA, The Travoprost Study 
Group. Comparison of travoprost 0.0015% and 0.004% with 
timolol 0.5% in patients with elevated intraocular pressure. 
Ophthalmology 2002; 109: 998-1008. 3. Zimmermann TJ, 
Kass MA, Yablonski ME, Becker B. Timolol maleate: effi-
cacy and safety. Arch Ophthalmol 1979; 97: 656. 4. Whit-
son JT. Travatan - a new prostagladin analogue for the 
treatment of glaucoma. Phartmacother 2002; 3. 5. Przy-
dryga JT, Egloff C and Swiss Start Study Group. Intraoc-
ular pressure lowering efficacy of travoprost. Eur J Oph-
thalmol 2004; 14: 416-422. 

P332 COMPARISON OF IOP-LOWERING EFFECT OF 
TAFLUPROST AND A FIXED COMBINATION OF TIMO-
LOL / DORZOLAMIDE IN OCULAR NORMOTENSIVE 
MONKEYS
N. Ishida, N. Odani, T. Akaishi, H. Kurashima, A. Shimazaki
Santen Pharmaceutical Co. Ltd., IKOMA, Japan

Introduction: Tafluprost, a synthesized PGF2- alpha deriv-
ative, is a new-generation prostanoid FP-receptor agonist 
for the treatment of glaucoma. Its chemical structure differs 
from that of the other available prostanoids: instead of a 
hydroxyl group at the carbon-15 position it has two fluorine 
atoms. It has been believed that the 15-hydroxy group in 
the PGF2-alpha molecule is essential for biological activi-
ty, since dehydrogenation of the hydroxyl group leads to a 
marked loss of biological activity. Tafluprost is the first pros-
tanoid FP-receptor agonist to defy this commonly held be-
lief. In early pharmacological study, tafluprost has exhibited 
more potent iop-reducing effects than latanoprost in ocular 
normotensive monkeys. Results from phase i and ii clinical 

trials indicated that tafluprost had a stronger IOP-lowering 
effect than latanoprost. These finding expected that effica-
cy of tafluprost monotherapy in NTG may be even equal 
to several concomitant or combination therapy. 
Purpose: To compare the efficacy of tafluprost monother-
apy and a fixed combination therapy in ocular normoten-
sive monkeys. 
Design: Experimental study.
Methods: Male twenty-four cynomolgus monkeys which had 
been trained to accept instillation of eye drops and IOP 
measurement in conscious were used. Tafluprost 0.0015% 
(once a day), a fixed combination of timolol/dorzolamide 
(Cosopt®, twice a day) or saline (twice a day) was topically 
applied to one eye for 14 days. IOP measurements were 
performed 0, 2, 4, 6, and 8 hour after topical application 
of test solutions on day 1, day 7 and day 14. 
Main outcome measures: Maximal IOP reduction, trough 
time-point IOP reduction.
Results: Both tafluprost and a fixed combination of timo-
lol / dorzolamide showed significantly IOP-reducing effect 
in ocular normotensive monkeys. The maximal reductions 
in IOP achieved by tafluprost and a fixed combination of 
timolol / dorzolamide were 3.9 ± 0.4 mmHg and 2.6 ± 0.5 
mmHg on day 1, 4.5 ± 0.5 mmHg and 2.3 ± 0.5 mmHg on 
day 7, and 4.7 ± 0.5 mmHg and 2.2 ± 0.5 mmHg on day 
14, respectively. Although a fixed combination of timolol / 
dorzolamide did not reduce IOP at the trough time-point, 
tafluprost did significantly reduce trough IOP compared with 
saline group on day 14. 
Conclusions: Tafluprost revealed a potent IOP-reducing ef-
fect compared with a fixed combination of timolol and dor-
zolamide in ocular normotensive monkey eyes. Tafluprost 
monotherapy may be an effective medication for patients 
with glaucoma especially for NTG patients. 
References:
1. Ishida N, et al. Prostanoids in the therapy of glaucoma. 
Cardiovasc Drug Rev 2006; 24: 1-10. 2. Takagi Y, et al. 
Pharmacological characteristics of AFP-168 (tafluprost), a 
new prostanoid FP receptor agonist, as an ocular hypoten-
sive drug. Exp Eye Res 2004; 78: 767-776. 3. Wang Y, et 
al. Tafluprost. Drugs of the Future 2006; 31: 788-792. 

P333 VASODILATIVE EFFECTS OF TAFLUPROST, A 
NEW PROSTAGLANDIN F2-DERIVATIVE, ON RABBIT 
CILIARY ARTERY
Y. Yoshitomi1, N. Sato1, M. Ishikawa1, Y. Dong2, H. Wa-
tabe1

1Akita University, AKITA, Japan, 2Jilin University, JILIN, 
China

Purpose: Tafluprost is a new prostaglandin F2αlfa deriva-
tive developed as an ocular hypotensive drug in Japan. To 
evaluate the pharmacological effect of this drug on vascu-
lar smooth muscle, we have investigated its effects using 
isolated rabbit ciliary artery in vitro. 
Methods: Under the dissecting microscope, ciliary arter-
ies were prepared from albino rabbit eyes and mounted 
in a myograph system. The effects of tafluprost and other 
agents were investigated using isometric tension record-
ing methods. Fluorescence photometry was also used to 
monitor the change of intracellular free calcium concen-
tration ([ca2+]i). 
Results: Tafluprost induced a concentration-dependent 
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relaxation in rabbit ciliary arteries pre-contracted with a 
high-k solution. The relaxation was unchanged by pretreat-
ment with l-name (100μm), indomethacin (10μm), ouabain 
(100μm), or denudation of the vascular endothelium. Taflu-
prost (30μm) did not have effect on the amplitude of con-
traction induced by histamine (1 μm) in ca2+-free solution. 
In fluorescence photometry studies, tafluprost (30 μm) did 
not decrease the amplitude of [ca2+]i induced by histamine 
(10 μm) in ca2+-free solution, but completely suppressed 
the [ca2+]i increase induced by high-k solution. 
Conclusions: Tafluprost relaxes isolated rabbit ciliary ar-
tery pre-contracted with a high-k solution. This effect was, 
at least in part, due to inhibition of ca2+ entry from the ex-
tracellular space. 
References: 
1. Ishikawa H, Yoshitomi T, Mashimo K, Nakanishi M, Shi-
mizu K. Pharmacological effects of latanoprost, prostaglan-
din e2, and f2α on isolated rabbit ciliary artery. Graefe's 
Arch Clin Exp Ophthalmol 2002;240:120-125. 2. Yoshito-
mi T, Yamaji K, Ishikawa H, Ohnishi Y. Vasodilatory ef-
fects of nipradilol, an α- and adrenergic blocker with ni-
tric oxide releasing action, in rabbit ciliary artery. Exp Eye 
Res 2002;75:669-676. 3. Yoshitomi T, Yamaji K, Ishika-
wa H, Ohnishi Y. Vasodilatory mechanism of unoprostone 
isopropyl on isolated rabbit ciliary artery. Curr Eye Res 
2004;28:167-74. 4. Goseki T, Ishikawa H, Nishimoto H, 
Mashimo K, Uga S, Yoshitomi T, Shimizu K. Pharmaco-
logical vascular reactivity in isolated diabetic rabbit ciliary 
artery. Exp Eye Res 2006;1317-1324. 

P334 TARGETING ALZHEIMER PROTEIN BETA AMY-
LOID FOR TREATMENT IN GLAUCOMA
L. Guo1, T. Salt1, V. Luong1, G. Ferrarl1, W. Cheung1, N. 
Wood1, F. Russo-Marie2, M. Cheetham1, S. Moss1, F. Fitz-
ke1, M.F. Cordeiro1

1Institute of Ophthalmology, LONDON, United Kingdom, 
2Institut Cochin, PARIS, France

Purpose: Retinal ganglion cell (RGC) apoptosis is an ear-
ly marker of glaucoma. We have previously demonstrat-
ed that amyloid-ß (Aß) is strongly implicated in the devel-
opment of RGC apoptosis in glaucoma. In this study, we 
have investigated the effects of different approaches to tar-
geting Aß in experimental glaucoma. 
Design: Experimental rat model of chronic ocular hyper-
tension (OHT).
Participants and controls: OHT rats were treated with Aß 
antibody (0.5 mg/ml, n=5), Congo red (1.46 mg/ml, n=5), 
ß-secretase inhibitor ii (10 μg/ml, n=5), and IGG1k purified 
protein (null antibody, 0.5 mg/ml, n=5) as control. 
Methods: Rat model of OHT was made as previously de-
scribed. Animals were treated at the time of surgical IOP 
elevation (0 weeks), with the treatments targeting Aß (all 
5μl intravitreal injections) itemized above. 
Main outcome measures: All treated animals were im-
aged in vivo with our recently established DARC (detection 
of apoptotic retinal cells) imaging method at baseline, 3, 8 
and 16 weeks and then sacrificed for histology. 
Results: All treatments targeting Aß showed reduced RGC 
apoptosis compared to control OHT at 3 weeks. Aß an-
tibody resulted in a significant reduction of RGC apopto-
sis at 3 (p<0.05), 8 (p<0.01), and 16 (p<0.01) weeks af-
ter IOP elevation. Congo red showed significant reduction 

of RGC apoptosis at 3 (p<0.05) but not 8 and 16 weeks. 
ß-secretase inhibitor showed a modest reduction of RGC 
apoptosis at 3 weeks, but this did not reach significance 
compared to control, with no significant effects at 8 and 
16 weeks after IOP elevation. 
Conclusion: Our results strongly suggest amyloid-ß to be 
involved in the experimental glaucoma. We demonstrate 
for the first time that targeting Aß formation and aggrega-
tion may be a potential approach in the treatment of glau-
coma. Furthermore, a single injection of the Aß antibody 
produced prolonged and significant effects. We believe that 
Aß antibody represents an exciting novel therapeutic strat-
egy in glaucomatous disease. 
References:
1. Cordeiro MF, Guo L, Luong V, Harding , Wang W, Jones 
HE, Moss SE, Sillito, AM, Fitzke FW. Proc Natl Acad Sci 
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Fitzke FW, Cordeiro MF. IOVS 2005;46:175-82. 4. Guo L, 
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P335 3-MONTH SAFETY AND IOP-LOWERING EFFICA-
CY OF THE CORTISENE, ANECORTAVE ACETATE, IN 
PATIENTS WITH OPEN-ANGLE GLAUCOMA (OAG)
L. Robin1, J.M. Liebmann2, G.L. Skuta3, R.M. Feldman4, G. 
Cagle5, J.E. Dickerson5, D.T. Wells5, T.A. Landry5, M.V.W. 
Bergamini5, D.S. Krueger5, A.A. Study Group5

POSTER WITHDRAWN

P336 ASSESSMENT OF THE IOP-LOWERING EFFECT OF 
CALCIUM ANTAGONIST FLUNARIZINE EYE DROPS
K. Mansouri1, N. Tajouri2, T. Shaarawy1

1University of Geneva, ophthalmology, GENEVA, Switzer-
land, 2University of Geneva, Ophthalmology, GENEVA, 
Switzerland

Purpose: Pharmacodynamic study to assess the iop-low-
ering effect and tolerability of flunarizine (a calcium chan-
nel blocking molecule) following single instillation. 
Design: Double-blind, randomised, placebo-controlled, 
phase II, cross-over trial. 
Methods: Eleven patients diagnosed with primary open an-
gle glaucoma (POAG), pseudoexfoliative glaucoma or ocu-
lar hypertension, were included. Each patient served as his 
own control, since only the target eye (IOP ≥ 22 mmHg) 
was treated. A vehicle was used as the placebo. One drop 
of 0.05% flunarizine was applied in the target eye. Patients 
were followed-up during 6 hours (0, 15, 30 and 60 min-
utes, 2, 3, 4 and 6 hours) for vital signs, slit lamp exami-
nation, corneal fluorescein staining and IOP. 
Main outcome measures: IOP change from baseline. 
Results: During the 6 hours following single instillation, 
flunarizine induced a significant decrease of IOP (-13.17 
mmHg.h, p = 0.01 versus baseline). The same trend was 
observed in the placebo (vehicle) group (-6.75 mmHg.h, p 
= 0.45), although the decrease was not significant. How-
ever, no significant difference (p > 0.05) in the decrease 
of IOP was found between flunarizine and placebo-treat-
ed eyes given the low number of patients. A single instil-
lation of 0.05% flunarizine did not affect systolic and dia-
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stolic blood pressures and pulse rate. No difference (p > 
0.05) was found between flunarizine and placebo-treated 
eyes for the tolerability parameters: slit lamp examination, 
corneal staining with fluorescein. Both flunarizine and pla-
cebo eye drops showed good patient comfort. 
Conclusions: This pharmacodynamic study shows that 
both vehicle and 0.05% flunarizine are well tolerated. Flu-
narizine is potentially promising product for the treatment 
of glaucoma. A longer follow-up of patients and different 
concentrations of flunarizine should be investigated, as well 
as potential neuroprotective effects. 
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11.16. Medical treatment: Vehicles, deli-
very systems, pharmacokinetics, formu-
lation
P337 RELEASE KINETICS AND ANTIPROLIFERATIVE 
POTENTIAL OF SODIUM HYALURONATE GEL (HEALON 
AND HEALON 5) AS A DRUG RELEASE SYSTEM FOR 
HYDROPHILIC STEROID FORMULATION IN GLAUCO-
MA SURGERY
C.R. Partsch, M.S. Spitzer, R.T. Kaczmarek, A. Sierra, E. 
Yoeruek, K.U. Bartz-Schmidt, P. Szurman
University Hospital, TUEBINGEN, Germany

Purpose: To evaluate the in vitro release kinetics, the 
safety and the antiproliferative potential of a concentrated 
hydrophilic steroid formulation from commercially available 
sodium hyaluronate gels (HA) used as a slow release sys-
tem for glaucoma filtration surgery. 
Design: Experimental study. 
Methods: Dexamethasone and healon (HA) or healon 5 
(HA5) were mixed preparing HA formulations containing 
dexamethasone in concentrations from 4 mg/ml to 20 mg/
ml (7.7 mm to 38.7 mm). 
Main outcome measures: Release into BSS or PBS was 
measured spectrophotometrically over 2 to 6 days. The re-
lease of the steroid was plotted as function of the square 
root of time. To assess the antiproliferative potential of HA 

containing dexamethasone monolayer cultures of human 
retinal pigment epithelium (ARPE19) and human tenon fi-
broblast (HTFB) cells were used. Cellular proliferative ac-
tivity was monitored by BRDU-incorporation into cellular 
DNA. For cytotoxicity assays ARPE19 and HTFB cells were 
grown to confluence and then cultured in a serum-deficient 
medium to ensure a static milieu. MTT assay after one day 
and life/dead cell-mediated cytotoxicity kit after 6 days of 
incubation were used to exclude cytotoxicity. 
Results: The release kinetics from HA and HA5 were iden-
tical, steady state was achieved after 48 hours in the non-
cumulative measurements. Fifty percent of the drug was 
released by 6 hours into BSS and PBS. The release rate 
slowed down after 24 hours. No kinetic differences were 
seen between the higher and the lower concentrations of 
dexamethasone. The release plotted as a function of the 
square root of time was consistent with a largely diffu-
sion-controlled release system. Dexamethasone-loaded HA 
showed a significant antiproliferative effect on ARPE19 and 
HTFB cells at dexamthasone concentrations of 0.9 mm 
or higher. 
Conclusions: Dexamethasone-loaded HA shows extend-
ed release of steroid over up to 2 days in concentrations 
high enough to inhibit proliferation of HTFB and RPE cells. 
Thus this formulation may be a valuable, easy to prepare 
adjunct for sustained antiproliferative drug effect in glau-
coma surgery or other ophthalmic procedures. 
References: 
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mycin from a sodium hyaluronate gel delivery system suit-
able for the treatment of peripheral vestibular disease. Drug 
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tanarOSA J, Steinmann WC. Subconjunctival sodium hy-
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ized clinical trial. Ophthalmology 2006; 113: 756-760. 3. 
Wand M. Viscoelastic agent and the prevention of post-fil-
tration flat anterior chamber. Ophthalmic Surg Lasers 1988; 
19: 523-524. 4. Wand M. Intraoperative intracameral vis-
coelastic agent in the prevention of postfiltration flat ante-
rior chamber. J Glaucoma 1994; 3: 101. 5. Hoffmann RS, 
Fine IH, Packer M. Stabilization of flat anterior chamber af-
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11.17. Medical treatment: Cooperation 
with medical therapy, e.g., persistency, 
compliance, adherence
P338 MAIN FACTORS FOR INADEQUATE COMPLIANCE 
WITH MEDICAL TREATMENT OF GLAUCOMA
K. Elgin1, U. Elgin1, B. Ilhan1, T. Simsek1, A. Batman1, B. 
Cankaya1, I. Ilhan2

1Ankara Ulucanlar Eye Research Hospital, ANKARA, Tur-
key, 2Ankara University, School of Medicine, ANKARA, 
Turkey

Purpose: To identify and describe the factors which may 
cause inadequate compliance with medical treatment of 
glaucoma. 
Design: A questionnaire was designed to determine the 
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main factors for inadequate compliance with medical treat-
ment of glaucoma. 
Participants: This study was based on 328 cases with 
glaucoma. 
Methods: The subjects were interviewed and the data about 
sex, age, duration of glaucoma, education, employment, 
family history of glaucoma, the type and dose frequency 
of anti-glaucoma medications, existence of side effects of 
therapy, usage of medications for other systemic diseas-
es and their information about glaucoma, were correlated 
with their compliance with medical treatment of glaucoma. 
They were also asked if they would prefer trabeculectomy 
to medical treatment. Chi-square test, independent sam-
ples t-test and logistic regression analysis were used for 
statistical analysis of the datas. 
Main outcome measures: Main factors for compliance 
with glaucoma treatment. 
Results: Compliers were more likely: to be young, to have 
higher level of education, family history of glaucoma, ad-
equate information about the progres of glaucoma, longer 
duration of glaucoma, not to use systemic medications for 
any other systemic diseases and to use only one anti-glau-
coma drop once or twice daily. 
Conclusion: Age, duration of glaucoma, level of education, 
level of information about glaucoma, family history of glau-
coma, chronic usage of systemic medications and number 
and dose frequency of anti-glaucoma treatment are main 
factors for compliance with glaucoma treatment. 
References:
1. Quigley HA. Number of people with glaucoma worldwide. 
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ing compliance with glaucoma therapy: 'So, convince me 
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7-9. 3. Schwartz GF. Compliance and persistency in glau-
coma follow-up treatment. Curr Opin Ophthalmol 2005; 16: 
114-121. 4. Kass MA, Gordon M, Morley REJ, Meltzer DW, 
Goldberg JJ. Compliance with topical timolol treatment. 
Am J Ophthalmol. 1987; 103: 188-193. 5 Taylor SA, Gal-
braith SM, Mills RP. Causes of non- compliance with drug 
regimens in glaucoma patients: a qualitative study. J Ocul 
Pharmacol Ther 2002; 18: 401-409. 

P339 A RANDOMIZED POST-MARKETING EFFICACY 
AND SAFETY STUDY OF XALATAN COMPARED WITH 
'USUAL CARE' OVER 36 MONTHS
S. Constantakis
Pfizer, SOLLENTUNA, Sweden
POSTER WITHDRAWN

P340 USE OF XALEASE® AS AN ADJUNCTIVE DEVICE 
FOR IMPROVING DRUG DELIVERY
C. Hartleben
Instituto de Oftalmologia, MEXICO CITY, Mexico

Objective: The objective of this study was to enhance 
drug delivery of Xalatan' or Xalacom' through the use of 
a hand-held drop administrator, Xal-ease', designed for 
improving patient compliance through better instillation of 
aforesaid medications. 
Design: Prospective, non-randomized clinical 6-month tri-
al. 
Participants: Eighty patients were recruited who had al-
ready used these medications for 3 months and were sta-
ble with this treatment alone. 

Methods: Patients counted the number of drops used and 
the number of days of instillation. After informed consent, 
they were shown how to use this drop administrator and 
practiced its use under medical supervision. Patients were 
seen at 1, 2 3 and 4 months. 
Main outcome measures: Days of use as well as number 
of drops were counted. Secondary measures were patient 
comfort with the hand-held drug administrator. 
Results: The average use of Xalatan 'drops was 59.85, 
equivalent to 29.93 days per bottle, before use of xal-
ease', and after using it, the average at 3 months was 
78.37 drops, or 39.22 days, resulting in a 31% increase 
in days and drops, p<0.0001. The improvement with Xa-
lacom' was similar, 28.5% increase in days of use, and 
27.42% increase in drops delivered, p<0.0001. 
Conclusions: Patients were satisfied with the facility of 
use of this administrator, and especially with the improve-
ment of drug delivery, which allowed them to get approx-
imately 30% more drops per bottle, improving also cost 
of medication. 
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P341 ARE GLAUCOMA PATIENTS RELIABLE IN MAN-
AGING THEIR THERAPY?
G. Carassa, P. Bettin, M. Fiori, C. Ciampi
University Hospital S. Raffaele, MILANO, Italy

Purpose: To verify adherence to the simplest topical ther-
apeutic regimen in glaucoma, and to compare it with self 
reported frequency of administration. 
Methods: We selected consecutive bilateral openangle glau-
coma patients on travoprost monotherapy coming for rou-
tine visits in our glacoma service, and gave them a iniatur-
ized device (Travalert™), recording date, time and number 
of drop instillations. Patients were told that the device was 
meant to help them squeeze the bottle and tried it in front 
of us until a correct use was achieved. They were asked 
to bring the device back 4 weeks later, when we download-
ed the device data and administered them a questionnaire 
about scholarity, family status, help in putting the drops, 
factors impairing correct self-instillation, adverse events, 
and a self-estimate of the number of missed doses. To 
minimize biases, 'Missed dose' was the total absence of 
recorded dosing for over 36 hours. 
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Results: Twenty-two patients were enrolled (mean age 
61±13 years): 1 failed to return the device, the other 21 
reported no problem in using it. 17/22 stated that they had 
administered 'all' the doses, whereas 2/22 declared they 
had missed the drop 'once or twice in a month': data anal-
ysis revealed that patients had missed 12.6% of the ad-
ministrations. Among those who declared that they had al-
ways put their drops, one had a 58% missing rate, and 3 
had missed over 33% of the doses. The 2 subjects who re-
ported missing the drop 'once or twice' had only a 6% and 
12% missing rate. In the 3 days before the control visit the 
missing rate was 9.5%. Patients with lower scholarity level 
had a slightly higher rate of missed drops, attaining 15%, 
compared to 11.5% in the subgroup with higher scholari-
ty (n.s.). Five patients stated that were helped by anoth-
er person in putting the drops, and these missed only 8% 
of the doses. Conclusions: 12.6% (range 0-58%) of the 
daily instillations of glaucoma monotherapy were missed. 
19% of patients had a very poor adherence to therapy, with 
missing rates ranging from 33 to 58%. The patients’ state-
ments about their adherence to prescription were unreli-
able. Higher scholarity was associated with a slightly better 
compliance. Help by another person can improve adher-
ence, which also tends to increase slightly in the days pre-
ceding a control visit. 

P342 IS AN ELECTRONIC DEVICE (TRAVALERT™) 
AIMED AT FACILITATING THE USE OF TOPICAL PROS-
TAGLANDIN ANALOG MONOTHERAPY HELPFUL FOR 
GLAUCOMA PATIENTS?
G. Carassa, P. Bettin, M. Fiori, C. Ciampi
University Hospital S. Raffaele, MILANO, Italy

Purpose: To assess whether an electronic device (Tra-
valert™) incorporating a drug bottle, a small leverage to 
squeeze it and an acoustic reminder, may help glaucoma 
patients in managing a prostaglandin analog qd mono-
therapy. 
Methods: We selected consecutive bilateral open-angle 
glaucoma patients already on Travoprost monotherapy com-
ing for routine visits in our glaucoma service. Subjects were 
given a device recording date, time and number of drop 
instillations. The alarm function was initially set to off. Pa-
tients were told that the device was meant to help them 
squeeze the bottle and put the drops in their eyes, and 
tried it in front of us until a correct employ was achieved. 
They were instructed to put the drop at 10 pm, and were 
asked to bring the device back in 4 weeks. At the interim 
visit we downloaded the data, activated the acoustic re-
minder, setting it on 10 pm, informed patients about this 
and asked them to use the device for further 4 weeks. At 
the final visit patients were administered a questionnaire 
to rate usefulness and liking of Travalert™. We also eval-
uated the percentage of doses administered at 10 pm ±30 
min, and the percentage of missed doses in the two 4-
week intervals. 
Results: Twenty-two patients were enrolled and 18 of them 
completed the study (1 patient lost the device; 3 delayed 
the interim visit over 1 week), and were included in the 
analysis. Mean patients' age was 65±8 years. All subjects 
reported no problem in using the device and 16 (89%) stat-
ed that it made administration easier both by helping to 
squeeze the bottle and to get the drop in the eye, but 12 

(66%) complained about not hearing the feeble alarm of 
the device. Overall, the number of doses administered at 
10 pm ±30 min was only 27.5% and the activation of the 
acoustic reminder increased it to 32% (n.s.), but we ob-
served a relevant improvement in administration timing in 
39% of the patients, in whom the percentage of drops ad-
ministered on time increased by up to 73%, and the per-
centage of missed doses fell by up to 22%. 
Conclusions: Travalert™ is appreciated by glaucoma pa-
tients because it facilitates drop administration and 40% of 
the patients seem to benefit from the acoustic reminder. 

P343 ADHERENCE AND DISEASE PERCEPTION AMONG 
PRIMARY OPEN ANGLE GLAUCOMA (POAG) PA-
TIENTS
M. Babic, Z. Zihlmann, M. Moura, R. Susanna, M. Babic
University of Sao Paulo, SAO PAULO, Brazil

Objective: Adherence to glaucoma medications is a pub-
lic heath problem and an important issue for minimizing 
peripheral and central vision loss. Our study was under-
taken to investigate patient-reported adherence in POAG 
patients. 
Design: An in-depth interview was applied to assess the 
number of instillations of glaucoma eye drops versus in-
stillated ones, prescribed for POAG treatment. The adher-
ence was measured by the percentage of instillations ac-
complished in the last 3 days. The relationship between 
adherence and demographic data was assessed. 
Participants: Quali-quantitative interview of 102 patients at 
glaucoma service, Ophthalmology Clinic, University of São 
Paulo, Brazil, was performed in September 2006. 
Results: Data analysis did not show any positive correla-
tion between age (p=0,1), educational level (p= 0,2), per-
sonal income (p=1,0) and adherence. 94% believe that they 
will become blind without any treatment. Although afraid of 
negative consequences, 43% of patients declared that con-
sistently or sporadically forget to instillate the eye drops, 
whereas in the last 3 days, 68% of the patients were ad-
herent (100%) to the proposed treatment and 32% present-
ed a mean rate of adherence of 61.2±28.7. There was no 
significant difference between adherence and patients dif-
ficulties or problems to use eye drops (p=0.85). Positive 
correlation was observed between adhesion and difficul-
ties to remember glaucoma medications (p= 0,02; or=4,32). 
Patients satisfied with their knowledge about the treatment 
presented better adherence (p= 0,03; or=6,42). 
Conclusion: Qualitative data showed that information on 
disease and treatment is important for adherence, but pa-
tients’ perception about their disease may also interfere. The 
knowledge of patients’ perception may provide additional 
information related to glaucoma medication adherence. 
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P344 ADHERENCE WITH ANTI-GLAUCOMA MEDICA-
TION THERAPY IN SOUTH INDIA
V. Rengaraj1, L. Alan2, K. S R1, R. Rengappa1, S. Par-
thasarathy1

1Aravind Eye Hospital, PONDICHERRY, India, 2Johns Hop-
kins, BALTIMORE, United States of America

Aim: To determine the factors associated with patients’ ad-
herence with anti-glaucoma medication regimens in South 
India. 
Objectives: 1. To ascertain the socio-economic and de-
mographic profile of patients attending glaucoma clinics. 
2. To assess the pattern of anti-glaucoma medication pro-
curement and usage (i.e., medication regimen used, med-
ication procurement, medication instillation). 3. To study 
financial, physical, and other barriers to good medication 
adherence. 4. To assess patients’ level of adherence to 
prescribed medication regimen. 5. To study strategies to 
facilitate better adherence to medication regimen (e.g., en-
abling patients to pick up medication supply at office).
Design: Hospital / clinic based interview survey. 
Participants and Methods: Physician’s experience and 
anecdotal information was used to design a questionnaire 
covering all the objectives to find out the adherence of an-
tiglaucoma therapy. A trained counselor did the interview 
on 318 patients attending the glaucoma clinic in aravind 
eye hospital, pondicherry. All the 318 patients were estab-
lished patients of glaucoma and attending the glaucoma 
clinic for more than a year. 
Main outcome measures: Self-reported adherence to anti-
glaucoma therapy. 
Results: Of the 318 patients 59.4% surveyed were male, 
and 40.6% were female. Age of patients surveyed ranged 
from 18 81. Mean age = 58.6 (sd 11.3). More than 70% of 
the patients were urban and 18% of the patients were ru-
ral. Patients on one medication are 70%, two medications 
are 30%, and 9% taking three medications. Physical de-
pendency on others to administer medications was 37.4% 
and 55.7% of patients reported taking medications for other 
medical problems, with high blood pressure and diabetes 
medications being the most common. Financial dependen-
cy on others for purchasing medications was 20.1% and 
68.8% of dependent patients reported that they do mind 
bothering the person who helps financially to get the med-
ication. 27.4% of patients reported glaucoma medication 
costs as a burden. 14.5% reported that they would pre-
fer to receive a sufficient amount of medications to last to 
their next visit. 
Conclusion: Cost, obtaining medications and self-sufficien-
cy are burdens for adherence to anti-glaucoma therapy. 
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11.20. Medical treatment: Other
P345 OBJECTIVE MEASUREMENT OF PERIOCULAR 
PIGMENTATION
P. Edward, J. Lee, S. Osmanovic, M. Viana, R. Kapur, 
B. Meghpara
University of Illinois at Chicago, CHICAGO, United States 
of America

Objective: We have previously shown that periocular pig-
mentation can be a significant side effect that is more com-
monly seen with the use of certain topical prostaglandins 
analogues (Ophthalmology 2006; 113: 1961-1967). These 
skin changes are difficult to evaluate in an objective man-
ner. This study evaluated the utility of the Minolta cr-400 
chromameter in objectively measuring periocular and facial 
pigmentation in normal subjects of different ethnicities. 
Design: Prospective cross sectional, non interventional 
study in normal subjects from 3 ethnic (African-American, 
Caucasian and Hispanic descent) and Fitzpatrick groups 
(n=25 each group). 
Testing: The cr-400 chromamater was used to obtain skin 
color measurements from 16 facial and periocular loca-
tions. 
Main outcome measures: Two-sample independent t-tests 
were used for comparing means between ethnic and Fitz-
patrick groups. Reliabilities among replicates and among 
different locations were estimated using the intra-class cor-
relation coefficients (ICC) and their 95% confidence in-
tervals. Inter-instrument comparisons of ICC values were 
based on the Fisher’s z-approximation. 
Results: Significant differences in l* (light to dark spec-
trum) were observed among the 3 ethnic groups in all mea-
surements locations (p<0.05), while differences in a* (red 
to green scale) were seen between the more heavily pig-
mented groups only. However, considerable variability in 
pigmentation was noted among ethnic groups. Comparison 
of pigmentation among Fitzpatrick groups showed differ-
ences between heavily pigmented groups only, with l* be-
ing most sensitive (p<0.05). Within the studied groups, no 
differences were present among the 16 locations of mea-
surements. The cr-400 demonstrated excellent inter-instru-
ment reliability as determined by ICC. 
Conclusions: The Minolta cr-400 chromameter objectively 
and reliably detects differences in skin pigmentation within 
ethnic groups and certain Fitzpatrick groups. Overall, l* ap-
pears to be the most sensitive to differences in pigmenta-
tion. The variability in skin pigmentation within ethnic groups 
suggests that studying change of skin pigmentation from 
baseline in an individual rather than pooled data would re-
flect change more accurately. Furthermore, the uniformity 
of pigmentation in the periocular region within an individual 
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suggests that 1-2 readings per individual would suffice for 
baseline measurements. The cr-400 chromameter is an ex-
cellent instrument to objectively measure changes in peri-
ocular pigmentation from prostaglandin analogues and in 
other conditions that might alter skin pigmentation. 
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P346 COST-EFFECTIVENESS ANALYSIS OF FIXED COM-
BINATION THERAPIES GANFORT, DUOTRAV AND XA-
LACOM IN EUROPEAN COUNTRIES
B. Hommer1, M. Friis2, J. Wickstrom2, P. Poulsen3, J. Walt4, 
P. Buchholz5

1HERA Hospital, VIENNA, Austria, 2MUUSMANN Research 
& Consulting A/S, KOLDING, Denmark, 3MUUSMANN Re-
search & Consulting, KOLDING, Denmark, 4Allergan, Inc, 
IRVINE, United States of America, 5Allergan Europe, ET-
TLINGEN, Germany

Purpose: Ganfort is a fixed combination product contain-
ing bimatoprost 0.03% and timolol 0.5% for lowering IOP 
of patients with glaucoma or ocular hypertension. Fixed 
combination products including ganfort, xalacom (latano-
prost 0.005% and timolol 0.5%) and duotrav (travoprost 
0.004%and timolol 0.5%) have the advantage of being 
more convenient due to qd administration. Since no head 
to head studies compare the three combination products, 
an indirect comparison is used based on available clini-
cal data. The purpose was to investigate the cost-effec-
tiveness of fixed combination therapies in eight European 
countries: United Kingdom, Denmark, Sweden, Norway, 
Finland, France, Italy and Spain. 
Design: Analysis was conducted using 3 months data from 
randomized clinical trials comparing the efficacy and safe-
ty of Ganfort, Duotrav and Xalacom vs. Monotherapy with 
timolol 0.5% or non-fixed therapy with timolol 0.5%. 
Participants: Ganfort is represented with one clinical study 
(n=541). Duotrav clinical data were derived from 3 stud-
ies (total n=982 patients). Xalacom is represented with one 
clinical study (n=517). 
Methods: A systematic literature search (January 2007) 
was conducted in order to identify randomized clinical tri-
als of Duotrav and Xalacom. Studies were selected which 
had reduction in IOP as primary endpoint and which were 
comparable with data from a randomized controlled trial of 
Ganfort with respect to study design, diagnosis and patient 
population, so that an indirect comparison could be con-
ducted. A total of three trials of Duotrav and one trial of 
Xalacom met the selection criteria. A decision analytic cost-
effectiveness model was constructed. Efficacy and safety 
data for Duotrav was based on a weighted average of the 
three trials. The percentage reduction in IOP was calculat-
ed based on the baseline IOP and the absolute reduction in 
IOP. The cost evaluated was cost of medication and clini-
cal visits to an ophthalmologist. All drug costs are market 
prices inclusive of vat and visit costs are priced using of-
ficial tariffs. Consistent with evidence in the literature and 

clinical experience, the cost-effectiveness model assumed 
that patients discontinuing treatment due to adverse events 
change therapy and had an extra clinical visit. 
Main outcome measures: Cost-effectiveness ratios, rep-
resenting the cost per percentage reduction in IOP, were 
calculated for the three fixed combination products. 
Results: The cost-effectiveness analysis showed that the 
cost per percentage reduction in IOP was least costly for 
ganfort. By using Ganfort therapy, savings per percentage 
reduction in IOP ranged from €0.12 to €0.58 compared to 
Duotrav and €0.03 to €0.64 compared to Xalacom. 
Conclusions: This analysis concludes that Ganfort is more 
cost effective than Duotrav and Xalacom in United King-
dom, Denmark, Sweden, Norway, Finland, France, Italy and 
Spain. Thus, the cost per percentage reduction in IOP is 
lower for Ganfort compared to Duotrav and Xalacom. 
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12. SURGICAL TREATMENT

12.2. Surgical treatment: Laser iridotomy
P347 COMPARATIVE EFFICACY OF BRIMONIDME 0.2%, 
APRACLONIDINE 1.0% AND DORZOLAMIDE 2% FOR 
PREVENTION OF INTRAOCULAR PRESSURE (IOP) RISE 
AFTER ND:YAG ANTERIOR SEGMENT PROCEDURE.
S.K. Suresh Kumar1, A. Malik1, H. Gupta2

1Government Medical College and Hospital, CHANDIGARH, 
India

Aim: To compare the efficacy of brimonidme 0.2%, apra-
clonidine 1.0% and dorzolamide 2% for prevention of in-
traocular pressure (IOP) rise after nd:yag anterior segment 
procedure. 
Methods: In a randomized prospective study, forty-five pa-
tients underwent anterior segment laser procedure using 
either bromide 0.2% or apraclonidine 1% or dorzolamide 
2% half an hour before and immediately after laser proce-
dure. IOP, heart rate and blood pressure were measured 
before laser procedure and 1, 3 and 24 hours after and 
one week after laser procedure. 
Results: There was no significant rise in IOP in all the 
three groups; rather there was a significant decrease in 
IOP from pre-laser to 1 hour after the laser procedure (p 
values: p<0.001, p<0.001 and p<0.01) respectively. There 
was no significant difference in lowering of IOP among all 
the three groups (mean reduction in brimonidine group 2.2 
mmHg, apraclonidine group 2.8 mmHg and dorzolamide 
group 2.4 mmHg). 
Conclusion: The results of this study suggest that brimo-
nidine 0.2%; apraclonidine 1% and dorzolamide 2% are 
equally effective in preventing the IOP spike after laser 
procedure. 
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P348 QUANTITATIVE EVALUATION OF CHANGES IN 
ANTERIOR SEGMENT BIOMETRY FOLLOWING PERIPH-
ERAL LASER IRIDOTOMY USING SCHEIMPFLUG IMAG-
ING IN EYES WITH PRIMARY ANGLE CLOSURE
R. Jain, D. Grewal, S.P.S. Grewal
Grewal Eye Institute, CHANDIGARH, India

Purpose: To quantify the effects of peripheral laser iridoto-
my (PLI) on peripheral anterior chamber depth (PACD), 
central internal anterior chamber depth (ACD) and anteri-
or chamber volume (ACV) using rotating Scheimpflug im-
aging system.
Design: Clinic-based prospective, non-randomized, inter-
ventional study. 
Participants: Sixty-eight eyes of 68 consecutive patients 
with primary angle closure were enrolled. 
Methods: Pentacam scanned the anterior ocular segment 
with the 25-image acquisition scan protocol and PACD, 
CACD and ACV values were obtained. The PACD was 
measured in nasal, temporal, superior and inferior merid-
ia at 4 mm and 8 mm circles. A Nd:YAG laser iridotomy 
was performed. Pre-iridotomy, immediate post-iridotomy, 
one-week and one month post iridotomy data for PACD, 
CACD and ACV was acquired and analyzed using the t 
test, one-way anova. 
Main outcome measures: The change in CACD, ACV, 
PACD-4 and PACD-8 following PLI. 
Results: Anterior chamber volume (ACV) increased immedi-
ately after (28.36 mm3 ;p=0.000), at one week (15.86 mm3; 
p=0.000) and at 1 month post LPI (19.76 mm3; p=0.00). 
There was no change in CACD (p>0.05). No significant 
PACD deepening was observed at 4 mm in any merid-
ia other than inferior quadrant (p<0.05). Significant PACD 
deepening at 8 mm was observed at each meridia (p<0.05) 
at all visits. 
Conclusions: PLI significantly increases the PACD and 
ACV. The effect is maximal immediately after PLI. There 
is a demonstrable deepening of the anterior chamber only 
in the periphery indicating the opening up of angles. Pen-
tacam can be used as an investigative tool for quantita-
tive estimation of anterior chamber biometry in PAC and 

quantifying the influence of peripheral laser iridotomy on 
ACD and ACV. 
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P349 A STUDY ON LONG TERM OUTCOME OF EYES 
WITH ACUTE ANGLE CLOSURE AND IN PROPHYLAC-
TIC LASER PERIPHERAL IRIDOTOMY
K.F. Lee, S.T. Khairi, A.T. Liza
Universiti Sains Malaysia, KOTA BHARU, Malaysia

Objective: To study the long term outcome of laser pe-
ripheral iridotomy post acute angle closure and prophy-
lactic eyes. 
Design: Retrospective non-comparative study.
Participants: Fifty-two eyes (27 patients; 17 Malays, 10 
Chinese), 23 eyes had acute angle closure and 29 eyes 
had narrow angle. 
Methods: All patients underwent laser peripheral iridotomy 
(LPI) either for emergency treatment or prophylactic LPI. 
They were followed up at least for 5 years. 
Main outcome measures: Duration of presentation and 
mean IOP on presentation in the progression to PACG. 
Results: The mean IOP at presentation for eyes with acute 
attack was 49.3 ± 16.1 mmHg. The mean duration of symp-
tom prior to presentation was 29.6 ± 43.8 days. There was 
significant association with those patients acute attack pre-
sented 7 or more days from the initial symptom with devel-
opment of PACG (p=0.025). 65.2% of eyes had IOP 50 or 
less and 34.8% of eyes presented with IOP more than 50 
mmHg. However there was no difference between IOP of 
more than 50 mmHg and less than 50 mmHg on presen-
tation in development of PACG (p=0.28). 91.3% of eyes 
with acute attack developed glaucomatous changes after 
5 years and the remaining 8.7% remained narrow angle. 
Surprisingly, all the eyes with prophylactic LPI developed 
PACG after 5 years. The mean IOP for post LPI for eyes 
with acute attack was 25.9 ± 11.5 mmHg. 
Conclusion: Duration of symptoms prior to presentation is 
an important factor to determine the progression of glau-
comatous damage of nerve fibers in acute angle closure 
glaucoma. The longer of duration of presentation will cause 
more nerve fibers damage and developed to PACG. Late 
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presentation of patient acute angle closure glaucoma is 
the main contributing factors in higher percentage of pro-
gression to PACG. Therefore, health care provider espe-
cially ophthalmologist needs to create awareness among 
the public in the prevention of blindness. 
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12.3. Surgical treatment: Laser iridotomy
P350 LASER PERIPHERAL IRIDOPLASTY AS EMER-
GENT INTERVENTION IN TREATMENT OF ACUTE PRI-
MARY ANGLE CLOSURE: A PREVENTATIVE THERAPY 
TO PROGRESSIVE ANGLE CLOSURE?
X. Sun, Y. Liang
Beijing Tongren Hospital, BEIJING, P.R. of China

Purpose: To investigate whether laser peripheral iridoplas-
ty is as effective and safe as conventional systemic medi-
cation in treatment of acute primary angle closure (APAC), 
and the long-term effect as an emergent intervention on 
prevention from progressive angle closure. 
Design: Prospective, nonrandomized, controlled, trial. 
Participants and controls: Consecutive patients with APAC 
were recruited and received one of two treatment options: 
immediate laser peripheral iridoplasty at daily presentation or 
conventional systemic medication at night presentation. 
Intervention: The laser therapy was performed by frequen-
cy doubling-532 laser machine (Nidek, model gyc-2000, 
Japan). Conventional medication included oral acetazol-
amide, intravenous 20% mannitol, and topical pilocarpine 
(2%) and timolol maleate (0.5%). For both groups of pa-
tients, intraocular pressure (IOP) was measured at 1 hour, 
2 hours, and 6 hours. When IOP was decreased to nor-
mal range, laser peripheral iridotomy was performed for 
both groups. The patients of medical treatment group re-
ceived laser peripheral iridoplasty within 48 hours after la-
ser iridotomy. 
Main outcome measures: IOP, visual acuity, total clocks 
of peripheral anterior synechiae (PAS), corneal endotheli-
al cell count, requirement for anti-glaucoma medications, 
and complications of treatment. 
Results: A total of 75 patients were recruited into the laser 
group, and 45 patients into the medical treatment group. 
There were no significant differences between the two 

groups in sex, age, presenting IOP, and duration of at-
tack. The laser group had lower IOP levels at 1 hour after 
the start of the treatment. The difference was statistically 
significant. Fifty-one eyes (46 patients) of laser group and 
25 eyes (21 patients) of medical treatment group were fol-
lowed up for 6 months. There were no significant differenc-
es between the two groups in mean final IOP, total clocks 
of PAS, and requirement for glaucoma medications. There 
were no severe complications of laser therapy. Twelve pa-
tients received trabeculectomy for uncontrolled IOP, 10 of 
laser group and 2 of medical treatment group. 
Conclusions: Laser peripheral iridoplasty is as effective 
and safe as conventional systemic medication in treatment 
of APAC. However, whether its emergent utility has long-
term effect on prevention of progressive angle closure in 
APAC patients needs further follow-up. 
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P351 LASER TREATMENT OF PRIMARY ANGLE CLO-
SURE GLAUCOMA: A RANDOMIZED CONTROLLED 
TRIAL
X. Sun1, Y. Liang1, S. Fan2, W. Liu2, S.Z. Li1, L. Sun2, 
N. Wang3

1Beijing Tongren Hospital, BEIJING, P.R. of China, 23rd 
Hospital, HEBEI PROVINCE, P.R. of China, 3Beijing Tong 
Ren Hospital, BEIJING, China

Purpose: To compare the clinical outcome of two laser in-
terventions (laser peripheral iridoplasty combined iridoto-
my and laser peripheral iridotomy only) in the treatment of 
chronic primary angle closure glaucoma (cPACG). 
Design: Prospective, randomized, controlled trial. 
Participants: Consecutive cPACG patients were recruited 
and randomized to receive one of two treatment options: 
laser peripheral iridoplasty combined iridotomy or laser pe-
ripheral iridotomy only. 
Methods: Iridoplasty was performed by frequency doubling-
532 laser machine (Nidek, model gyc-2000, Japan). Iridoto-
my was operated by Nd: YAG laser machine. 
Main outcome measures: Intraocular pressure (IOP), vi-
sual acuity, total clocks of peripheral anterior synechiae 
(pas), number of anti-glaucoma medications, complications 
of treatment, and requirement for trabeculectomy. 
Results: A total of 152 eyes (86 patients) were random-
ized into the laser combination group, and 185 eyes (103 
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patients) into the iridotomy group. There were no signifi-
cant differences between the two groups in the base-line 
data (sex, age, presenting IOP, and total clocks of pas). 
Seventy-five eyes (40 patients) of laser combination group 
and 96 eyes (53 patients) of the iridotomy group have been 
followed up to 6 months. There were no significant differ-
ences between the two groups in IOP levels, visual acuity, 
total clocks of pas, number of anti-glaucoma medications at 
the 6-month follow-up. Four eyes (6.06%) of laser combi-
nation group and 5 eyes (5.75%) of iridotomy group were 
received trabeculectomy for uncontrolled IOP. 
Conclusions: The effectiveness of the two laser treatment 
options may be equal. Further follow-up is needed. 
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ic angle-closure glaucoma. J Glaucoma 2000;9:388-91. 3. 
Ritch R, Tham CC, Lam DS. Long-term success of argon 
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sure glaucoma: an evidence-based update. Ophthalmolo-
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P352 EIGHT SHOT ARGON LASER PERIPHERAL IRI-
DOPLASTY FOR ANGLE CLOSURE EYES
M.C.D. Aquino, S.C. Loon, P.T.K. Chew
National University Hospital, SINGAPORE, Singapore

Objective: To determine whether using moderate laser en-
ergy levels with significantly less number of shots has an 
effect on drainage angle width. 
Design: Prospective interventional case series.
Methods: Patients with occludable angles seen at the Glau-
coma Clinic, National University Hospital, Singapore had 
best corrected visual acuity using Snellen chart, slit lamp 
biomicroscopy, Goldmann applanation tonometry, gonios-
copy and ultrasound biomicroscopy(UBM) at the time of 
recruitment and after laser iridoplasty. Failure to visualize 
the posterior pigmented trabecular meshwork for 2 or more 
quadrants by gonioscopy without indentation was consid-
ered occludable. Findings were confirmed using ultrasound 
biomicroscopy (UBM Model 840 Zeiss-Humphrey with a 
50Mhz transducer probe). Cases with definite closed angles 
in the dark on UBM were recruited. Informed consent was 
obtained. Argon blue green laser with the following setting 
was utilized for all subjects: power 0.4-0.7W, 150-200ms 
duration and 100m-200m spot size. A total of 8 shots in 
4 quadrants (360º), with 2 shots per quadrant were deliv-
ered per eye. Repeat UBM & gonioscopy were performed 
within a month post laser. 
Results: Thirty seven occludable eyes of 20 Asian patients 
received 8-shot ALPI. Mean age was 62.05±8.9years (range, 
34-72 years). Nine out of 14 primary angle closure suspect 
(PACS) and 9 of the 16 primary angle closure(PAC) eyes 
with Shaffer grade 0-II opened to Shaffer grade II 'IV after 
laser. All chronic angle closure eyes with Shaffer grade 0-

I widened to grade II. (See Table 1) Using UBM Pro 2000 
software, computed mean AOD(angle opening distance), 
ARA(angle recess area) and TISA(trabecular iris space 
area) increased after laser for the 8 patients with complete 
scans. (Table 2). There was no statistically significant ev-
idence of any deterioration in visual acuity (p= 0.16 t38, 
0.05 = 1.404) post laser. There was strong evidence that 
the mean IOP was lower after the laser (p< 0.001, t38, 
0.05 = 4.699) with a mean decrease in IOP of 2.7mmHg. 
There was no evidence of an increase in medications used 
post laser (p = 1 t<0.001 with 38df). (Table 3) 
Conclusion: 
Eight (8)-shot argon laser peripheral iridoplasty using mod-
erate energy levels, significantly less number of shots and 
smaller spot size was effective in widening occludable an-
gles in these case series of Asian eyes. 
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P353 THE SHORT-TERM EFFICACY OF SMALL SPOT 
SIZE ARGON LASER PERIPHERAL IRIDOPLASTY IN 
THE TREATMENT OF CHRONIC ANGLE-CLOSURE IN 
ASIAN EYES
M.C.D. Aquino1, C.C.A. Sng2, M.C.D. Aquino2, P.T.K. 
Chew1

1National University Hospital, SINGAPORE, Singapore, 2Na-
tional University of Singapore, DEPARTMENT OF OPH-
THALMOLOGY, Singapore

Aims: Argon laser peripheral iridoplasty (ALPI) involves 
the application of contraction burns to the peripheral iris, 
with consequent opening of the aqueous drainage angle. 
Most accounts of ALPI in both Asian and Caucasian iris-
es report a laser spot size of 300 to 500 um. This retro-
spective descriptive study evaluates the short-term effica-
cy of small spot size (100 um) ALPI in Asian irises, in the 
context of chronic angle closure.
Methods: Twelve(12) eyes with chronic angle closure un-
derwent ALPI in the year 2006, all of which had dark Asian 
irises. The laser spot size used was 100 um, and the du-
ration of each laser pulse was 0.2 seconds. The laser en-
ergy level was adjusted so that the following end points 
were achieved: (1) deepening of the anterior chamber (2) 
the formation of small gas bubble (3) visible localized iris 
contraction. Anterior segment optical coherence tomogra-
phy (AS-OCT) was performed on all patients before and 
after ALPI.
Main outcome measures: Compared pre- and post-ALPI 
were: degree of angle opening(AOD & ARA) on AS-OCT, 
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intraocular pressure (IOP), visual acuity (VA), and need 
for IOP-lowering eyedrops. The presence of an IOP spike 
immediately after ALPI, and the development of any com-
plications post ALPI (corneal burns, pupil distortion, iritis, 
pigment dispersion, hyphaema) was also described.
Results: After ALPI with a laser spot size of 100 um, all 
12 eyes had evidence of angle opening on AS-OCT. The 
IOP and VA were stable after ALPI, and one eye had 
a reduced requirement for IOP-lowering eye-drops. None 
of the eyes had an IOP spike immediately after the pro-
cedure. One eye developed iris pigment dispersion after 
ALPI, but there were no other complications reported af-
ter the procedure.
Conclusion: The short-term efficacy of small spot size 
(100 um) ALPI in the treatment of chronic angle closure 
in Asian eyes is comparable to that of conventional ALPI 
with larger spot sizes. The theoretical advantages of using 
a smaller spot size in ALPI include increased energy effi-
ciency, less disruption of the iris architecture, decreased 
pupillary distortion, reduced iris inflammation, and poten-
tially less corneal damage. 
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12.4. Surgical treatment: Laser trabe-
culoplasty and other laser treatment 
of the angle
P354 EFFECT OF SELECTIVE LASER TRABECULOPLAS-
TY AND PROSTAGLANDINS ON DIURNAL IOP FLUC-
TUATIONS: RANDOMIZED CLINICAL TRIAL
M. Nagar, N. Shah, E. Luhishi
Clayton Eye Centre, WAKEFIELD, United Kingdom

Introduction: The measurement of intraocular pressure 
(IOP) is essential in the diagnosis and management of 
open-angle glaucoma, but a single measurement may or 
may not reflect what the IOP is at other times of the day 
or night. A report by Asrani et al. suggested that the range 
of the diurnal fluctuation may be an independent risk fac-
tor. Selective laser trabeculoplasty (SLT) is safe and ef-
fective in reducing IOP but its effect on diurnal IOP fluc-
tuation is warranted. 
Purpose: to evaluate the effect of SLT on daytime ten-
sion curve; to compare the effect of SLT and latanoprost 
on diurnal intraocular pressure fluctuation. 
Design: Prospective, randomized, masked clinical trial. 
Methods: All newly diagnosed patients with open angle 
glaucoma and ocular hypertension requiring treatment were 
randomized and recruited into one of the two arms of the 

study. It is a feasibility study, 40 patients recruited into two 
groups, laser treatment or medical treatment. Chief inves-
tigator and patients were aware of mode of treatment, but 
the other two investigators were masked. Pre and post 
treatment daytime tension curve was plotted. 
Results: The mean pre treatment IOP was 26.0 ± 5.45 
mmHg and 25.50 ± 3.45 mmHg for SLT and Xalatan group 
respectively. SLT group: Pre treatment mean IOP fluctu-
ation of 6.33 ± 2.17 mmHg was reduced to 2.95 ± 1.21 
mmHg following laser treatment. Latanoprost group: Pre 
treatment mean IOP fluctuation of 6.26 ± 1.28 mmHg re-
duced to 1.74 ± 1-4 mmHg following treatment with latano-
prost drops. 
Conclusion: Both SLT and latanoprost significantly reduces 
IOP and latanoprost is also known to reduce IOP fluctua-
tions. Our study evaluated the response of SLT on diurnal 
fluctuation and compared it to standard medical treatment, 
latanoprost. Both treatment modalities successfully reduced 
IOP and IOP fluctuations. 
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P355 MICROPULSED DIODE LASER TRABECULOPLAS-
TY: A PILOT STUDY WITH A ONE YEAR FOLLOW-UP
M. Fea, A. Bosone, T. Rolle, B. Brogliatti, M. Grignolo
Istituto di Fisiopatologia Clinica, TORINO, Italy

Objective: The goal of this pilot study was to determine 
whether micropulse diode laser trabeculoplasty (MDLT), 
performed with sub-visible-threshold laser applications that 
produce neither visible intraoperative endpoint nor late tis-
sue changes (subthreshold), is an effective and safe meth-
od to lower intraocular pressure (IOP) for a clinically mean-
ingful duration in patients with medically uncontrolled open 
angle glaucoma (OAG).
Design: case series. 
Participants and Methods: Thirty-two eyes of 20 con-
secutive patients with uncontrolled oag (12 bilateral and 8 
unilateral) were treated with confluent subthreshold laser 
applications over the inferior 180° of the anterior tm using 
an 810 nm diode laser in a micropulse operating mode. 
The IOP was measured at baseline and at 1 hour, 1 day, 
1 week, 3, 6, 9 and 12 months post treatment. Flare was 
measured with a Kowa fm 500 flare-meter at baseline and 
at 3 hours, 1 day, 1 week and 12 months post treatment. 
After treatment, the patients were maintained on their pre-
treatment drug regimen.
Main outcome measures: Criteria for treatment response 
were IOP reduction ≥ 3 mmHg and IOP lower than 21 mmHg 
within the first week after MDLT. Eyes with IOP greater 
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than 21 mmHg or IOP reduction ≤ 3 mmHg during the fol-
low-up were considered treatment failure. 
Results: Six eyes (19%) with a mean baseline IOP of 25.3 
± 3.2 mmHg did not respond to treatment during the first 
week. Two eyes of one patient failed at the 6 month vis-
it. The treatment was successful in 24 eyes (75%) at 12 
months. The IOP was significantly lower throughout follow-
up (f=45.91; p<0.01). The mean IOP reduction in the 24 
respondent eyes was 22% and 16 eyes (66%) had IOP re-
duction ≥ 20%. One eye with pigmentary glaucoma experi-
enced a significant increase of flare associated to an IOP 
spike (34 mmHg) that was controlled with systemic drugs 
during the first two postoperative days; afterwards it qual-
ified as a success and completed the study. No increase 
of flare was found in any other patient. No peripheral an-
terior synechiae formed. 
Conclusions: In this case series, subthreshold micropulse 
diode laser trabeculoplasty (MDLT) was effective in reducing 
IOP in 75% of medically insufficiently controlled oag eyes 
without significant complications. This justifies randomized 
clinical studies to compare MDLT with current IOP lower-
ing strategies such as argon laser trabeculoplasty (ALT), 
selective laser trabeculoplasty (SLT) or increased glauco-
ma medications. 

P356 THE INITIAL RESULTS OF DIODE AND ARGON 
LASER TRABECULOPLASTY IN PRIMARY OPEN-ANGLE 
GLAUCOMA AFTER FAILED FILTERING SURGERY
V. Strenev
IRTC Eye Microsurgery Ekaterinburg Cente, EKATERIN-
BURG, Russian Federation
POSTER WITHDRAWN

P357 SELECTIVE LASER TRABECULOPLASTY: LONG 
TERM RESULTS
B. Kapoor, R. Yadav, M. Nagar
Clayton Hospital, WAKEFIELD, United Kingdom

Purpose: To evaluate long term IOP reduction following 
SLT. To establish the survival time of SLT. 
Design: Retrospective case study. 
Participants: All patients who underwent SLT at Clayton 
Eye Centre, Wakefield between January 2000 and De-
cember 2005. 
Method: Retrospective case study of all the patients who 
underwent SLT between January 2000 and December 2005 
was done. SLT was performed as primary, adjunctive and 
replacement treatment. Base line IOP prior to SLT and IOP 
post SLT was recorded at week 1, month 1, month 3, month 
6, year 1 and from then on annually. Response to SLT was 
defined as a 20% drop from the baseline level. 
Results: 546 eyes of 308 patients were analysed. Patients 
in the primary group received SLT as the initial treatment, 
whereas patients in the secondary group received SLT as 
either replacement or adjunctive treatment. In the prima-
ry group (n=279) a 33% reduction in the mean IOP was 
seen over a period of 38 months. In the secondary group 
(n=267) a 29% reduction in the mean IOP was seen over 
a period of 24 months. The probability of an eye main-
taining 20% reduction of IOP from baseline over a peri-
od of 5 years was 50%. High baseline IOP was the most 
statistically significant predictor of the degree of IOP re-
duction post SLT. 

Conclusions: SLT is a safe and effective treatment modal-
ity and reduces IOP successfully in both primary and sec-
ondary treatment. IOP reduction is very strongly related to 
baseline IOP. The probability of an eye successfully com-
pleting 5 years after first treatment of SLT is 50%. 
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P358 TREATMENT OF ANGLE CLOSURE GLAUCOMA 
BY SELECTIVE LASER TRABECULOPLASTY (SLT)
C.L. Ho1, P. Rojanapongpun2, J.S.M. Lai3, M.V. Aquino4, 
W.H. Tym5, M.C. Aquino6, Y. Barkana7, M. Belkin8

1Singapore National Eye Center, SINGAPORE, Singapore, 
2Chulalongkorn University, BANGKOK, Thailand, 3United 
Christian Hospital, HONG KONG, China, 4St. Luke's Med-
ical Center, MANILA, Philippines, 5Tan Tock Seng Hospi-
tal, SINGAPORE, Singapore, 6National University Hospi-
tal, SINGAPORE, Singapore, 7Assaf Harofeh Medical C, 
TZRIFIN, Israel
8Tel Aviv University, TEL HASHOMER, Israel

Purpose: To assess the efficacy and safety of selective 
laser trabeculoplasty (SLT) as a treatment for primary an-
gle closure glaucoma (PACG). 
Design: A multicenter uncontrolled trial. 
Participants: Sixty seven eyes with PACG, a patent pe-
ripheral iridotomy and a clear view of at least 90 degrees 
of the angle. 
Intervention: All the visible pigmented trabecular mesh-
work was treated by SLT. 
Results: The mean baseline IOP was 24.7±2.5 mmHg. It 
was reduced by 21.9% to 19.3 mmHg in the 64 eyes that 
reached 3 months of follow up and by 22.2% to 19.2±2.5 
mmHg in the 56 eyes that reached the 6 months time point. 
There were no significant or permanent complications. 
Conclusions: SLT seems to be an effective and safe meth-
od of treating PACG eyes with a patent iridotomy if at least 
a quarter of the angle is visible. 
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P359 A RANDOMISED PROSPECTIVE STUDY INVESTI-
GATING THE OPTIMUM POWER FOR SELECTIVE LA-
SER TRABECULOPLASTY IN OCULAR HYPERTENSION 
AND OPEN ANGLE GLAUCOMA. 
B. Kapoor, N. Shah, M. Nagar
Clayton Hospital, WAKEFIELD, United Kingdom

Introduction: Although selective laser trabeculoplasty (SLT) 
is accepted as a viable treatment for ocular hypertension 
(OHT) and open angle glaucoma (OAG), there has not 
been a thorough assessment of the optimum laser power 
settings which enable safe and effective treatment. This 
study aims to compare high power settings with low pow-
er settings in lowering intraocular pressure. 
Objective: To assess and compare lowering of IOP with 
1.2 mj power burns and 0.6 mj power burns in patients re-
ceiving selective laser trabeculoplasty. 
Design: Randomized control trial. 
Participants: Forty eyes of 20 patients with POAG and 
OHT were recruited for the study. 
Methods of testing: All patients received selective laser tra-
beculoplasty and were randomized into two groups. Group 
1 consisted of 20 eyes and received 0.6 mj burns. Group 2 
consisted of 20 eyes and received 1.2 mj burns. All patients 
were seen on week 1, month 1, month 3 and month 6. 
Main outcome measures: Correlation of IOP drop with 
laser energy used. 
Result: In the 0.6 mj group ( n=20), 43 % (n=9) were 
responders at 6 months. Responders showed a drop of 
24.4% from baseline IOP. 24% patients (n=5) showed a 
drop of more than 25%, 9% (n=2) showed a 10 % drop.1 
patient died during the study. In the 1.2 mj group (n=20) at 
6 months 76% (n=16) were responders. Amongst respond-
ers a 27% drop from baseline IOP was seen. 57% (n= 12) 
showed a drop of more than 25% from base line. 19% (n=4) 
showed a drop between 10 and 25 percent. 
Conclusion: Though selective laser trabeculoplasty is an 
effective treatment for reducing intraocular pressures, the 
energy level of the burns needs to be titrated depending 
on the pigmentation of the trabecular meshwork and the 
reaction seen after the first burn. Angles with normal or 
reduced pigmentation require a higher energy burn and 
hence target IOP may not be achieved with lower energy 
burn (as seen in group 1) thus resulting in a higher rate 
of non responders. Caution needs to be exercised in eyes 
with heavily pigmented angles where a lower energy and 
fewer laser spots may be desirable. 
References: 
1. Van De Veire S, Zeyen T, Stalmans I. Argon versus se-
lective laser trabeculoplasty. Bull Soc Belge Ophthalmol 
2006; 299: 5-10. 2. Nagar M, Ogunyomade A, O'Brart DP, 
Howes F, Marshall J. A randomised, prospective study com-
paring selective laser trabeculoplasty with latanoprost for 
the control of intraocular pressure in ocular hypertension 
and open angle glaucoma. Br J Ophthalmol 2005;89:1413-
7. 3. McIlraith I, Stresfeld M, Colev G, Hutnik CML. Selec-
tive laser trabeculoplasty as initial and adjunctive therapy 
for open angle glaucoma. J Glaucoma 2006;15:124-130. 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. Kramer TR, Noecker RJ. 
Comparison of the morphologic changes after selective laser 
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P360 INTRAOCULAR PRESSURE REDUCTION AFTER 
SELECTIVE LASER TRABECULOPLASTY IN PATIENTS 
WITH CHRONIC OPEN ANGLE GLAUCOMA
E. League, M.I. Yap-Veloso, E.U. Leuenberger
Asian Eye Institute, STA. ROSA, LAGUNA, Philippines

Objective: To determine the efficacy and safety of selec-
tive laser trabeculoplasty in patients with chronic open-
angle glaucoma. 
Methods: Retrospective study. 
Participants: Thirty-one eyes of 28 patients with chronic 
open angle glaucoma who underwent selective laser tra-
beculoplasty from February 2006 to September 2006 at 
the Asian Eye Institute. 
Intervention: Using a frequency-doubled q-switched 532-
nm Nd:YAG laser. A total of approximately 50 spots were 
placed over 180 degrees of the trabecular meshwork at 
energy levels ranging from 0.7 to 0.9 mj. 
Main outcome measures: Main outcome was IOP reduc-
tion of > 3 mmHg from baseline. IOP was measured 1 week 
and 1, 3, and 6 months after treatment. 
Results: Mean + sd age of study population is 64.9 + 12.3 
y/o. 53.6% were males and 46.4% were females. Preopera-
tive mean + sd IOP was 18.1 + 2.6 mmHg. The mean IOP 
reduction from baseline at 1 week, 1 , 3 and 6 months post-
laser treatment was 4 mmHg (22.1%) , 4.4 mmHg (24.3%), 
2.5 mmHg (13.8%) and 2.7 mmHg (14.9%). 
Conclusion: SLT has shown reasonable efficacy in lower-
ing IOP over 6-month follow-up, but there was a tendency 
for IOP to increase with a longer follow-up. Long-term fol-
low-up studies with a large sample size are needed to de-
termine whether the IOP lowering effect is sustained over 
time, and to assess the efficacy of SLT. 
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P361 TITANIUM SAPPHIRE LASER TRABECULOPLAS-
TY: A RANDOMISED CLINICAL TRIAL
A. Franks, H.A.C. Spratt, L. Ogunbowale
Moorfields Eye Hospital, LONDON, United Kingdom

Purpose: To report the treatment results of long-wave-
length (780nm) titanium sapphire laser trabeculoplasty (TI-
SALT) versus bimatoprost. 
Design: Prospective, randomised, double masked, place-
bo controlled clinical trial. 
Participants: Newly diagnosed treatment naïve patients 

book_WGC2007abs.indb   199book_WGC2007abs.indb   199 27-6-2007   8:59:5527-6-2007   8:59:55



200 

with ocular hypertension, primary open angle glaucoma and 
glaucoma complicating pigment dispersion syndrome. 
Intervention: Subjects were randomised to receive either TI-
SALT and placebo drops or bimatoprost and sham laser. 
Main outcome measures: Intraocular pressure. 
Results: Twenty eyes of 10 patients were treated with 
equal numbers in each study arm. Seven patients were 
men, mean age was 64 years (range 54-78). Eyes treat-
ed with TISALT and placebo drops had an average IOP 
increase of 22.4%; three eyes responded poorly and sev-
en eyes did not respond, of which two had an IOP in-
crease of 33% and two an increase of 80%. Eyes treated 
with bimatoprost and sham laser had an average intraoc-
ular pressure (IOP) reduction of 17.1%; seven eyes re-
sponded to treatment (>20% reduction), one eye respond-
ed poorly (<20% reduction) and two eyes of one patient 
did not respond. 
Conclusions: TISALT using a 780 nm laser was associ-
ated with a significant risk of a severe IOP rise. Results 
were much poorer than those reported previously with con-
ventional SLT. The trial was terminated early and we no 
longer use TISALT. 

P362 IMPROVEMENT OF TONOGRAPHIC OUTFLOW FA-
CILITY FOLLOWING SELECTIVE LASER TRABECULO-
PLASTY (SLT) IN OPEN ANGLE GLAUCOMA.
A. Latina, N. Prasad
Tufts University School of Medicine, READING, United 
States of America

Purpose: Selective laser trabeculoplasty (SLT) has been 
hypothesized to increase trabecular outflow although the 
precise mechanism for the decrease in IOP following SLT 
therapy is not yet known. This study evaluated the changes 
in tonographic aqueous outflow facility following SLT ther-
apy in patients with open angle glaucoma (OAG) and oc-
ular hypertension (OHT). 
Method: A retrospective review of charts of 9 eyes of 7 
subjects with either oag or OHT who received SLT therapy 
was conducted. A 2-minute pneumotonography (Meditron-
ic Solan model 30) was performed at 1 week before and 6 
weeks after SLT. The change in IOP, coefficient of facility of 
aqueous outflow (c-value, μl/min/mmHg) and PO/C, where 
PO denotes resting baseline IOP, were determined. 
Results: Four eyes were diagnosed as OHT, three eyes 
as pseudoexfoliation glaucoma and two eyes as primary 
open angle glaucoma. There were 6 females and 1 male 
with a mean age of 69 ± 9.9 years. 6 eyes received SLT 
as a primary therapy without any additional therapy and 
3 eyes received SLT as a secondary therapy without any 
changes in glaucoma medications. Five eyes received 360 
degree and the four eyes received 180 degree of SLT. 
Mean baseline applanation IOP prior to SLT therapy was 
24.8 ± 1.8 mmHg which decreased to 16.8± 3.3 mmHg 
(mean IOP reduction of 8.2 ± 4 mmHg or 31% ± 14%) at 
6 weeks after SLT therapy. The outflow facility (c value) 
improved in all eyes except one eye of OHT in which it re-
mained unchanged despite reduction in IOP by 33%. Pri-
or to SLT therapy the mean value of outflow facility (c val-
ue) was 0.24 ± 0.11 and the mean PO/C 103.9 ± 51. At 6 
weeks following SLT therapy the mean c value improved 
to 0.35 ± 0.08 (or by 66%) and mean PO/C improved to 

56.7 ± 47 (or by 45%) which were statistically significant 
(p value 0.04 and 0.01 respectively). 
Conclusion: SLT treatment significantly improved tono-
graphic outflow facility in 8/9 eyes. This supports the hy-
pothesis that SLT reduces IOP most likely by an effect 
on trabecular outflow. Given that one patient showed a 
decrease in IOP without a change in outflow facility sug-
gests other mechanisms of IOP reduction may also oc-
cur, such as uveoscleral outflow, which was not measured 
in this study.

P363 SELECTIVE LASER TRABECULOPLASTY IN IN-
DIAN EYES
A.V. Devi, K.B. Shetty
Narayana Nethralaya Speciality Eye Hosp., BANGALORE, 
India

Objective: To study the safety and efficacy of selective la-
ser trabeculoplasty in lowering the IOP in open angle glau-
coma in Indian eyes. 
Design: Non-randomized, prospective, interventional 
study. 
Participants: Thirty eyes of twenty two Indian patients with 
open angle glaucoma who underwent selective laser tra-
beculoplasty were included in the study. 
Intervention: Selective laser trabeculoplasty (SLT) was 
permormed in eyes with POAG or pseudoexfoliation glau-
coma. In 5 patients, SLT was performed as the primary 
treatment. The remaining patients were already on glauco-
ma medications with inadequate IOP control. None of the 
eyes had previous SLT/alt or glaucoma surgery. SLT was 
performed in the temporal 180 degrees in all patients. 
Main outcome measures: We studied the drop in IOP 
following SLT. The safety of the procedure was also stud-
ied. 
Results: Mean pre-treatment IOP was 23.6 mmHg. Mean 
IOP at 6 months following treatment was 19.3 mmHg. Mean 
decrease in IOP was 4.2mmHg. Sixty-seven percent of the 
patients had an IOP decrease of more than 3 mmHg. Four-
teen percent of the eyes showed no change in IOP. Four 
patients had a transient spike in IOP which settled within 1 
to 2 weeks. No other serious side effects were noted. 
Conclusions: SLT appears to be a safe and effective proce-
dure in the management of eyes with POAG. Longterm stud-
ies in a larger group of of patients would be required.
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P364 SELECTIVE LASER TRABECULOPLASTY AS AD-
JUNCTIVE TREATMENT FOR OPEN-ANGLE GLAUCO-
MA
M. Öztürk, S. Ermis, . Inan
Kocatepe University Faculty of Medicine, AFYONKARA-
HISAR, Turkey

Purpose: To investigate the efficacy and safety of selec-
tive laser trabeculoplasty (SLT) as adjunctive treatment of 
open-angle glaucoma (OAG). 
Patients and Methods: A prospective non-randomised clin-
ical trial was performed in the department of ophthalmolo-
gy in Afyon Kocatepe university. Patients diagnosed OAG 
were assigned to selective laser treatment. All patients un-
derwent complete ophthalmic evaluation before and at in-
tervals after treatment. A total of approximately 50 spots 
were placed over 180º of the trabecular meshwork. Patients 
were followed up 1 week, 1 and 3 months. The primary 
outcome of the study was the intraocular pressure (IOP) 
lowering effect of SLT. 'Success' of the laser treatment was 
defined as a reduction of ³20% of pre-treatment IOP and 
'response' was defined as .3 mmHg decrease of IOP with 
no additional antiglaucomatous interventions. The hypoten-
sive medication during the study remained unchanged. 
Results: Twenty eyes of 20 patients were enrolled. The 
mean baseline IOP was 19.8±2.1. The average absolute and 
percent reductions in IOP were 2.4±1.5 mmHg or 12.1% in 
month 1 and 2.7±1.0 mmHg or 13.4% in month 3. The suc-
cess rate was 25% in month 1 and 20% in month 3. The 
response rates were 45% in month 1 and 60% in month 
3. There was no significant complication. 
Conclusion: SLT was found to be efficacious and safe as 
additional therapy in reducing IOP in oag over 3 months. 
Long-term follow-up studies with a large sample size, and 
studies comparing the efficacy of 360º and repeated SLT 
treatment are warranted. 

P365 SELECTIVE LASER TRABECULOPLASTY: RE-
TREATMENT A VIABLE OPTION!
R. Yadav, B. Kapoor, M. Nagar
Clayton Hospital, WAKEFIELD, United Kingdom

Purpose: To determine the effect of selective laser tra-
beculoplasty re-treatment.
Design: Five hundred forty-six eyes of 315 patients treat-
ed with SLT between 2000 - 2005. 
Participants: Seventy-nine patients with SLT enhancement 
/ repeat treatment were selected. 
Methods: Re-treatment divided into: (1) SLT enhancement: 
treating virgin TM following initial 180º treatment. (2) SLT 
redo / repeat: retreating previously treated TM. 
Main outcome measures: (1) Pre-treatment and post-
treatment IOP recorded at regular intervals. (2) Statisti-
cal analysis was done. (3) SLT survival period calculat-
ed, i.e., duration after treatment for which 20% IOP drop 
was maintained. 
Results: (1) 42 patients underwent SLT enhancement and 
37 repeat RX. (2) SLT enhancement: IOP drop following 
SLT enhancement was 25% (p value <0.001) @ year 1, 
18.7%(p value<0.01) @ year 2 32% (p value <0.001) @ 
year 3. (2) Repeat SLT :- IOP drop following repeat SLT 
was 21% (p value<0.001) @ year 1, 12.2% (p value <0.01) 
@ year 2 28.4%(p value<0.001)@ year 3. (3) Survival time 

for SLT enhancement is 18.6 months. (4) SLT redo is 12.4 
months.
Conclusions: (1) SLT is safe and effective treatment mo-
dality not only as initial treatment. (2) SLT enhancement and 
repeat SLT are equally effective. (3) Adverse effects were 
again transient and minimal. (4) No pas noted yet. (5) SLT 
evolves as a treatment for open angle glaucoma. 
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12.8. Surgical treatment: Filtering surgery
P366 THE SAFETY AND EFFICACY OF MICROTRAB-
ECULECTOMY
B. Bhachech, G. Ghosh
Essex County Hospital, COLCHESTER, United Kingdom

Purpose: To determine the efficacy and safety of micro-
trabeculectomy. 
Design: Retrospective case review. 
Participants: Patients who had undergone microtrabec-
ulectomy (small flap trabeculectomy) performed by a sin-
gle surgeon at the essex county hospital, Colchester, UK 
from January 2001 till August 2005. 
Methods: The intraocular pressure (IOP) and number of 
antiglaucoma medications were recorded preoperatively and 
postoperatively. Early and late postoperative complications 
were noted. The results were compared with the national 
survey of trabeculectomy and also other published stud-
ies on microtrabeculectomy. Statistical method used was 
Wilcoxon signed rank test. 
Main outcome measures: The IOP at the last visit. 
Results: Thirty-three eyes of 26 patients (mean age 70 
years) were included. There were 16 males and 10 fe-
males. The mean IOP at diagnosis was 36.0 mmHg. The 
mean preoperative IOP was 26.7 mmHg (22-40 mmHg) 
and the number of mean preoperative medication used 
was 2.6 (range 1-4). The mean duration of treatment pri-
or to surgery was 80 months. The mean postoperative IOP 
was 13.4 mmHg (median 13 mm, range 6-22 mmHg) at 
the last visit (mean follow-up 22.8 months (6-60 months)). 
The number of mean postoperative medications for all pa-
tients was 0.5. Nine eyes were still receiving antiglaucoma 
medications (mean-1.9, range 1-3) postoperatively and IOP 
was controlled. There was a significant reduction in IOP 
(p<0.001) and number of medications (p<0.001) postopera-
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tively. Early postoperative complications were choroidal de-
tachment (n=12, 36%), hyphaema (n=4, 12%), wound leak 
(n=7, 21%), shallow anterior chamber (n=5, 15%) and hy-
potony (n=6, 18%). The main late complications were cata-
ract (n=7, 21%) and encapsulated bleb (n=3, 9%). One case 
(3%) failed which required a repeat trabeculectomy. 
Conclusion: Microtrabeculectomy is an effective and safe 
procedure. Its success rate is comparable to convention-
al trabeculectomy. 
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P367 LONG TERM FOLLOW UP OF TRABECULECTOMY 
WITH ADJUNCTIVE POST-OPERATIVE TOPICAL MITO-
MYCIN (MMC) IN UNCOMPLICATED GLAUCOMA
M. Helal1, F. El-Sayyad2

1Magrabi Eye Hospital, CAIRO, Egypt, 2El-Sayyad Cen-
ter, CAIRO, Egypt

Purpose: To investigate the efficacy of a new technique 
of MMC application as adjunct of trabeculectomy. 
Methods: Forty-nine eyes with POAG had trabeculecto-
mies followed by topical MMC 0.05 mg/ml 4- times/day/10 
days (study group) were matched with 49 that had trabec-
ulectomy alone (control group). 
Results: Mean follow-up was 42.3 and 43.9 months. Quali-
fied success (IOP <21 mmHg with meds) was 91% in study 
group and 82% in controls. Complete success was 84% and 
69% respectively (p=0.02). Study group patients were us-
ing 0.7±1.2 medications compared with 2.1±1.4 in controls 
(p=0.0001). Transient hypotony, shallow chamber and cho-
roidal detachment were seen more in the study group. 
Conclusion: Topical MMC following trabeculectomy im-
proves IOP control and reduces the need for medica-
tions. 

P368 COMBINED VISCOCANALOSTOMY-TRABECULEC-
TOMY (VISCO-TRAB) FOR MANAGEMENT OF FAR-AD-
VANCED GLAUCOMA; EVALUATION OF THE EARLY 
POSTOPERATIVE COURSE.
M. Eid
Magrabi Eye & Ear Center, JEDDAH, 21455, Saudi Arabia

Purpose: To study the efficacy and safety of combining 
viscocanalostomy with trabeculectomy (VISCO-TRAB) for 
treating far-advanced glaucoma in terms of producing max-
imally low target IOP in the early postoperative period with-
out excessive external filtration and hypotony-related com-
plications and without inducing pressure spikes. 
Design: A prospective case-control study.
Participants and controls: Patients with far-advanced glau-
coma (severe to near total loss of neuroretinal tissue and 
tubular field defect) in the last year treated with combined 

visco-trab. A control group of patients with far-advanced 
glaucoma, treated by trabeculectomy (TRAB) with mitomy-
cin in the last 2 years was used for comparison. 
Methods: Combined VISCO-TRAB constituted subconjunc-
tival mitomycin, 4x4 mm lamellar scleral flap, dissection 
of second flap until Schlemm’s canal (SC) was unroofed, 
viscoelastic injection into SC, penetrating trabeculectomy 
anterior to SC, peripheral iridectomy, and water tight clo-
sure of lamellar flap. 
Main outcome measures: The postoperative course (IOP, 
vision, operative and postoperative complications and need 
for laser suture lysis) within the first 3 months were stud-
ied and compared between both groups. 
Results: The study included 39 eyes in VISCO-TRAB group 
and 40 eyes in TRAB group. Separate-site phacoemulsifica-
tion was done in 18 eyes in group 1 and 15 eyes in group 
2. Operative and postoperative complications were com-
parable between both groups with less severe hypotony-
related and laser suture lysis (LSL)-related complications 
in the VISCO-TRAB group. The interval between surgery 
and LSL was longer (16.0 days) after VISCO-TRAB than 
after TRAB (11.7 days). Mean IOP was significantly low-
er in the VISCO-TRAB group than the TRAB group during 
the first month (p<0.001) and of border line significance at 
3rd month follow-up (p=0.06). Combined PHACO-VISCO-
TRAB adequately reduced IOP in the early postoperative 
period in a similar way to VISCO-TRAB alone. 
Conclusion: Combined viscocanalostomy-trabeculectomy 
for management of far-advanced glaucoma proved effica-
cy in reducing IOP to a maximally low target levels early 
postoperatively and proved safety by reducing the postop-
erative pressure spikes and the devastating complications 
related to excessive external filtration. 
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12.8.1. Surgical treatment: Filtering 
surgery: Without tube implant
P369 MULTI-CENTER CLINICAL TRIAL OF TRABECU-
LECTOMY WITH RELEASABLE SUTURE IN PRIMARY 
ANGLE CLOSURE GLAUCOMA(PACG)
M. Feng, N.L. Wang
Beijing Tongren Hospital, BEIJING, China
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Objective: To observe whether trabeculectomy with releas-
able suture in PACG can reduce the incidence of postoper-
ative complications and improve the success of long-term 
though multi-center clinical trial.
Design: Multi-center, prospective, randomized, clinical trial. 
Setting: Anyang Eye Hospital of Henna province, Han-
dan Eye Hospital of Hebei province, Fushun Eye Hospi-
tal of Liaoning province, Chenzhou Eye Hospital of Hu-
nan province.
Participants: Ninety-two consecutive patients requiring tra-
beculectomy for uncontrolled PACG.
Methods: Forty patients (observed group) received trab-
eculectomy with releasable suture while 52 patients (con-
trol group) underwent trabeculectomy with permanent in-
terrupted. 
Main outcome measures: The depth of anterior chamber, 
intraocular pressure (IOP), the filtering bleb, visual field, IOP 
of 24 hours and complication were followed up and com-
pared postoperation 1, 3, 7, 14, 30, 90, 180, 540 days.
Result: One case shallow anterior chamber developed in 
the observed group, but there were 12 eyes with shallow 
anterior chamber in the control group. Statistically, there 
was significant difference between two group.(p=0.008); 4 
cases developed choroids detachment and 2 cases devel-
oped hyphema in the controlled group. 
Conclusion: Use of releasable sutures is an effective way 
at no extra cost instrumentation to lower intraocular pres-
sure, and to minimize the short-term complication of tra-
beculectomy.

P370 A NEW MODIFICATION OF TRABECULECTOMY
F. Fatulloeva, A.M. Bessmertny, V.P. Erichev
Moscow Helmholtz Research, MOSCOW, Russian Fed-
eration

Purpose: To compare the efficacy a modified and standard 
trabeculectomy in open angle glaucoma treatment. 
Design: Interventional case series. 
Participants: Forty-four eyes of 44 patients with primary 
open angle glaucoma (mean age 63.6 ± 5.6 years, range, 
49-77 years) were operated: 22 eyes with new technique 
(1st group) and 22 (2nd group) with standard technique 
of trabeculectomy. 
Intervention: The basis features of new modified opera-
tion are as follows: (1) limbus-based t-shape scleral flap 
approximately half of the thickness of sclera dissected; (2) 
two vertical scleral incision and cyclodialysis in horizontal 
part of scleral bed performed; (3) scleral block containing 
Schlemm’s canal existed; (4) ends of the horizontal part of 
the scleral flap is tucked in cyclodialysis slots. 
Main outcome measures: The incidence of surgical com-
plications, postoperative IOP in twelve months. 
Results: The following early postoperative complications 
were observed (1st and 2nd group): hyphema (6 eyes, 
27.2% and 7 eyes, 31.8%), shallow anterior chamber (2 
eyes, 9.1% and 5 eyes, 22.7%), choroidal detachment (1 
eye, 4.5% and 4 eyes, 18.2%). Complete success (IOP be-
tween 6 and 21 mmHg without glaucoma medications) was 
achieved in 95.5% (1st group) and in 86.4% (2nd group) 
at 1 year follow-up. 
Conclusions: This study indicates that new technique is 
more safe and effective than standard trabeculectomy in 
primary glaucoma treatment. 
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P371 PREDICTION OF ANTIGLAUCOMA SURGERY OUT-
COMES IN DIFFERENT STAGES OF THE DISEASE ON 
THE BASIS OF INITIAL IOP LEVEL
V. Kuroyedov, V. Gorodnichy, E. Tsalkina
Mandryka 2nd Military Hospital, MOSCOW, Russian Fed-
eration

Aim: To analyze indices of initial IOP level and to evalu-
ate their prognostic properties in early postoperative peri-
od, depending on the stage of glaucoma and the type of 
surgery used. 
Methods and materials: This study had a prospective, 
nonrandomized design. Results of observation (case his-
tory, medical cards) of 250 patients (250 eyes) were stud-
ied for a period from January 2005 to July 2006. In the first 
stage of the study patients were divided into two groups 
according to the type of surgery. The first group included 
165 patients with glaucoma (male - 117 (71%), female - 48 
(29%)), who had undergone filtration surgery (deep sclerec-
tomy and trabeculectomy), and the second - 85 glaucoma 
patients (male - 66 (77.7%), female - 19 (22.3%), who had 
non-penetrating type of surgery with or without allodraining. 
The mean age of patients in the first group was 73.8±8.3 
years and in the second group - 73.9±8.3 years. 
Conclusions: In the presence of statistically significant dif-
ferences in initial IOP level (p<0.05) there were no signifi-
cant differences (p>0.05) in early postoperative period de-
pending on the type of surgery. Non-penetrating surgery is 
found to be effective as well in reducing IOP level in ear-
ly postoperative period. The extent of IOP lowering effect 
of non-penetrating surgery is commensurable with the ef-
fect of trabeculectomy (53-65% for non-penetrating sur-
gery and 56-67% for trabeculectomy). To all appearance, 
in early and moderate glaucoma with normal and reason-
ably elevated IOP (≤32 mmHg) after surgery we should 
expect predicted IOP reduction. Hemodynamic indices in 
early postoperative period are less predictable in advanced 
stages of glaucoma with initial high IOP level (≥32 mmHg) 
(uncompensated glaucoma). 
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P372 PERFLUOROPROPANE GAS-BUBBLE AUGMENT-
ED-TRABECULECTOMY IN YOUNG PATIENTS
T.H. Mokbel
Mansoura University, MANSOURA, Egypt

Purpose: To evaluate the use of subconjunctival perfluo-
ropropane (c3f8) gas bubble to augment filtering blebs of 
trabeculectomies in young glaucoma patients. 
Methods: Thirty six patients (under 35 years old) with med-
ically uncontrolled glaucomas were classified into 2 groups: 
group 1 (included 18 eyes and underwent conventional tra-
beculectomy with limbal-based conjunctival flap) and group 
2 (included 18 eyes and underwent trabeculectomy aug-
mented with 0.2 ml of (15% : 85%) c3f8: air gas bubble 
mixture under the filtering bleb). The patients were fol-
lowed up after surgery for the intraocular pressures, the 
bleb morphology and gas bubble criteria. 
Results: In group 2 the gas bubbles stayed in the bleb 
for an average duration of 18.5 days (range 16-25 days) 
and helped to maintain the filtering blebs until their com-
plete resolution. The success rate was significantly high-
er in group 2 (89%) than in group 1 (55.6%) after a follow 
up period of 13 months. 
Conclusions: Subconjunctival c3f8 gas bubble helps the 
maintenance of filtering blebs in the early post-operative 
period and increases the success rate of trabeculectomy 
in young glaucoma patients after a follow up period of 13 
months.
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12.8.2. Surgical treatment: Filtering sur-
gery: With tube implant or other drain-
age devices

P373 FUNCTIONAL FILTRATION WITH MINIMAL BLEB 
FORMATION USING EXPRESS MINIATURE GLAUCO-
MA DEVICE UNDER A SCLERAL FLAP
T.R. Carmichael, E. Dahan
University of the Witwatersrand, JOHANNESBURG, South 
Africa

Purpose: Implanting the express device under a scler-
al flap may result in successful control of IOP (intra-ocu-
lar pressure) in glaucoma. Bleb formation, especially large 
and cystic blebs are undesirable, and may increase com-
plications in the medium to long-term. A study was done to 
examine the nature of the bleb formed when the express 
device was implanted under a well-sealed scleral flap with 
mitomycin c applied under the scleral flap. 
Methods: Non-randomized prospective study. Outcome 

measures included intra-ocular pressure, number of anti-
glaucoma medications, bleb size and complications with 
follow-up reaching two years in 70% of the patients. 
Results: Fifty-eight eyes of 50 patients with open-angle 
glaucoma (OAG) were implanted under a scleral flap with 
the express miniature glaucoma device. Half (29 patients) 
had the surgery combined with cataract extraction and in-
tra-ocular lens. Twenty eyes (35%) had received previ-
ous glaucoma surgery. There were 32 caucasians, 6 afri-
cans, 10 asians and 2 of mixed race in the group. Mean 
IOP (±SD) dropped from 29.4 mmHg (±6.9, 58 eyes) pre-
operatively to 13.5 mmHg (±2.8, 58 eyes) at one year and 
14.2 mmHg (±2.9, 41 eyes) at two years. The drop in IOP 
was significant between baseline and one and two years 
(t test, p=0.000) and there was no difference between the 
IOPs at one and two years (p=0.263). Eighty-five percent 
(49 eyes) showed absent or minimal blebs (under 1 mm 
height) at one year, with 12% (7 eyes) showing medium-
sized blebs (1-2 mm)and 3% (2 eyes) showing large blebs 
(over 2 mm). At two years, 88% (36/41 eyes) had absent 
or minimal bleb formation with 7% (3 eyes) having medi-
um blebs and 5% (2 eyes) with large blebs. Mean num-
ber of medications dropped from 2.5 preoperatively (58 
eyes) to 0.02 at one year (58 eyes) and 0.3 at two years 
(41 eyes). Six eyes required surgery for procedure-related 
problems. Complete success (IOP≤18 mmHg without anti-
glaucoma medications) at one year was 53/58 (91%) and 
partial success (IOP≤18 mmHg with anti-glaucoma med-
ications) in a further one eye. Complete success at two 
years was 35/41 (85%) and partial success was seen in 
a further three eyes. Higher IOPs were seen in the non-
caucasian patients and complete success was significant-
ly higher in caucasians at one year (chi-square, p=0.025). 
There was no association between bleb size and complete 
success at one or two years. 
Conclusions: Implanting the express miniature glaucoma 
device under a scleral flap resulted in good IOP control, 
with reduced anti-glaucoma medication and with minimal 
bleb formation. 
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P374 COMPARISON OF SAFETY AND EFFICACY BE-
TWEEN SILICONE AND POLYPROPYLENE AHMED 
GLAUCOMA VALVES 
H. Hahm, Y.H. Sohn, H.K. Kim, D.H. Son, N.H. Lee
Kim's Eye Hospital, SEOUL, South-Korea

Purpose: To compare the safety and efficacy of polypro-
pylene and silicone Ahmed glaucoma valves (AGVS). 
Methods: The medical records of 62 consecutive refrac-
tory glaucoma patients who had an AGV implantion from 
March 2003 to December 2005 were reviewed retrospec-
tively. Among 62 patients, 32 patients had polypropylene 
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AGV implantation (p group) and the other 30 patients had 
silicone AGV implantation (s group). Postoperative IOP, 
complication rate, and success rate were compared be-
tween two groups. 
Results: Both groups showed significant IOP reduction 
after AGV implantation. Success rate was 69% in the p 
group and 70% in the s group, showing no significant dif-
ference between both groups. Complication rate showed 
no significant difference between the two groups, but non-
tube related complications was significantly higher in the s 
group (16.7%) than that of the p group (3.1%). 
Conclusions: The silicone AGV can reduce IOP effective-
ly, but may be associated with a non-tube related com-
plications. 
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P375 SURGICAL TREATMENT OF THE GLAUCOMAS 
INDICATIONS AND EARLY RESULTS
A. Atanassov
Medical University - Plovdiv, PLOVDIV, Bulgaria

Purpose: To study the indications for the surgical treat-
ment of the glaucomas, the stage of disease and the ear-
ly results.
Design: Retrospective study over five-year period, includ-
ing 90 eyes of 90 consecutive glaucoma patients. 
Intervention: The surgical technique was the same for all 
eyes-punch trabeculectomy, performed by one surgeon. 
Main outcome measures: Disease stage and duration at 
the time of surgery, condition of the operated eye in the 
early post operative period. 
Results: In the majority of patients the disease is diag-
nosed in a progressed stage and relatively soon before the 
operation (54 patients were diagnosed within 2 years be-
fore the operation). The trabeculectomies were performed 
in a relatively advanced stage of the disease: eleven eyes 
were end stage, 70-progressed stage (based on the visu-
al field loss). 
The indications for surgical treatment were rapid develop-
ment of the visual field loss and inability to reach target 
pressure under topical or laser treatment. The major intra-
operative complications were hyphaema (9 eyes), flat ante-
rior chamber (3 eyes), vitreous loss (1 eye) and phacodo-
nesis (1 eye). Among the early postoperative complications 
were hypotony (15 eyes), flat anterior chamber (16 patients), 

striate keratitis (3 eyes), hyphaema (3 eyes). Most of these 
complications resolved within a couple of weeks. 
Conclusions: Surgical treatment of the glaucomas is an 
alternative to the medical, when the latter proved to be in-
effective for reaching the target pressure or when the dis-
ease is rapidly advancing. The risk of early postoperative 
complications is relatively low, compared to the glaucoma 
left inadequately treated. 
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P376 EXPERIENCE WITH THE EXPRESS MINI-SHUNT 
IN A TRAINING PROGRAM
L. Stamper1, F. Bouzegou2

1University of California, San Francisco, SAN FRANCIS-
CO, United States of America
2Hopital Rothschild, PARIS, France

Introduction: Trabeculectomy has significant potential for 
vision-threatening complications and may be difficult for the 
beginning or infrequent glaucoma surgeon. Recently, the 
Ex-press™ mini shunt, developed as an alternative to fil-
tration surgery for patients with glaucoma, has been shown 
to be safe and effective with few complications when it is 
implanted under a scleral flap even in high risk patients. 
When compared with trabeculectomy, the Ex-press™ im-
plant had similar IOP-lowering efficacy with a lower rate of 
early hypotony. The Ex-press™ is a FDA-approved 3-mm 
long miniature glaucoma shunt. The procedure is easier 
to perform than trabeculectomy and can be carried out by 
ophthalmology trainees. 
Purpose: The purpose of the study is to describe a sim-
plified technique of implanting the Ex-press™ shunt un-
der a scleral flap and evaluate its efficacy and safety in a 
teaching program. 
Methods: Thirty-four uncontrolled glaucoma eyes had the 
Ex-press™ r50 model mini shunt implanted under a scler-
al flap with at least 6 months follow-up. Sixteen (47%) had 
had previous intraocular surgery. Twelve (35%) were of 
non-caucasian ancestry. Twenty-two (65%) of these pro-
cedures were performed by residents or fellows who had 
had little previous experience with filtering surgery. Each 
patient was monitored under a complete ophthalmologic ex-
amination for IOP, number of medical treatment, complica-
tions and failure. Main outcome measure is IOP. 
Results: IOP was reduced from a mean of 22.6 mmHg pre-
operatively to a mean of 14.5 mmHg at 6 months follow-
up. Only one case of transient hypotony with shallow an-
terior chamber occurred. Post-operative inflammation was 
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minimal and transient. Four (12%) eyes required laser su-
ture lysis and three needling (9%). There were 2 failures 
both in high risk eyes. Of those residents or fellows who 
had previously performed trabeculectomy, all preferred the 
Ex-press™ shunt. 
Conclusion: The Ex-press™ implantation is a relatively 
simple, rapid and easy to learn procedure resulting in sig-
nificant IOP reduction with a success and complication 
rate that compares favorably with trabeculectomy. It can 
be considered as a relatively safe and effective alternative 
to trabeculectomy especially in beginning and infrequent 
glaucoma surgeons. 
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P377 USE NEW SYNTHETIVE BIODESTRUCTIVE IM-
PLANT IN SURGICAL TREATMENT OF SOME FORMS 
OF REFRACTORY GLAUCOMAS (EXPERIMENTAL IN-
VESTIGATION)
G.D. Zhaboedov, E.I. Kurilina, N.S. Lavryk
National Medical University (Kyiv), KYIV, Ukraine

Introduction: Glaucoma has occupied one of leading plac-
es among the reasons of blindness for 40 years all over 
the world. Despite the polyetiology of the given disease, 
rising IOP above tolerant, remains to one of leading risk 
factors in development of a glaucoma. The superfluous 
cicatrization of outflow tracts iof framed during of antiglau-
comatous operations remains the basic problem in sur-
gery of a glaucoma. It consists in an excessive prolifera-
tion of fibroblasts and development of a collagen in a zone 
of interventions under condition of deficiency of antiprolif-
erative factors. For optimization of hypotensive effect of 
antiglaucomatous operations in the remote postoperative 
period now the wide circulation was received with surgi-
cal interventions with use of drainages-implant from vari-
ous materials. The increasing urgency is got with search 
of the new artificial biologically active substances, capa-
ble to modulate process of a wound repair and to provide 
formation of the cicatrix containing insignificant volume of 
a neogenic tissue, with possessing greater hydrophylic na-
ture and permeability.
Purpose: To study new synthetic intrascleral biodestruc-
tive implant and its use in surgical treatment of a glau-
coma for formation intrascleral outflow tracts of a watery 
moisture after carrying out of not deep non-penetrating 
sclerectomy. 
Materials and Methods: Experimental researches were 
carried out on 20 chinchilla rabbits (40 eyes). To group of 
animals deep non-penetrating sclerectomy with implanta-
tion a intrascleral drainage-implant was spent. Terms of ob-
servation have made 1, 2, 4, 12, 24 weeks, 1 year. Mor-
phological researches in a zone of operation were spent 
by an enucleation of experienced eyes and its bracing to 
10 % a solution of neutral formalinum. The zone of op-
eration was filled in paraffin then sections by thickness 
4 microns were made. The material was painted hema-
toxylin-eosinumand and van ginzone investigated under 
a light microscope. 

Results and discussion: In early postoperative terms of 
observation in all groups of animals smooth current, with-
out strongly pronounced inflammatory reaction is noted. 
At research of eyes of rabbits after implantation of an of-
fered material only within the first week inflammatory reac-
tion of 1-2-st degree was observed. In a zone of surgical 
influence the local hyperemia of weak intensity with indi-
vidual petechial hemorrhages was determined. From sec-
ond week and up to the end of the period of observation 
(12 months) eyes were quiet, formation intrascleral cavi-
ties with elements of an external filtration in the form of 
the platen formed in a zone of a surgical intervention is 
noted. Histological researches have shown evolutionary 
changes in a connecting tissue and implant, stable fibro-
blasts reaction providing creation of new outflow tracts iof 
on intrascleral ways. 
Conclusions: Synthetic biodestructive material implant, pro-
moting formation of artificial outflow tracts IOF and the pre-
vention of a superfluous cicatrization of a tissue in a zone 
of a surgical intervention. Placid postoperative course and 
high functional rates testify about possibility using of the 
worked up modification of deep non-penetrating sclerec-
tomy with using new synthetic biodestruction implant for 
clinical use of patients treatment with some forms of re-
fractory glaucomas. 

P378 THE SAFETY AND EFFICACY OF THE ISTENT TRA-
BECULAR MICRO-BYPASS STENT FOR THE TREAT-
MENT OF PRIMARY OPEN-ANGLE GLAUCOMA IN PA-
TIENTS UNDERGOING PHACOEMULSIFICATION: 12 
MONTH ANALYSIS
A. Fea1, J.M. Martínez-de-la-Casa2, J. Garcia-Feijoo2, 
J. Garcia-Sanchez2

1Universita di Torino, TORINO, Italy, 2Hospital Clinico San 
Carlos, MADRID, Spain

Purpose: To evaluate the safety of the istent trabecular 
micro-bypass stent in patients undergoing concurrent cat-
aract and glaucoma surgery. 
Methods: Prospective, 24-month, multicenter, multi-country 
evaluation of 48 patients with uncontrolled primary open-
angle glaucoma (including pseudoexfoliation and pigmen-
tary) and cataract. Patients underwent clear cornea phaco-
emulsification followed by ab-interno gonioscopically-guided 
implantation of the istent. Forty-two patients completed 12 
months of the 24 month study and these data are includ-
ed in this interim analysis. 
Results: At baseline, mean (± SD) IOP was 21.7 (± 3.98) 
mmHg. At 12 months, mean IOP had dropped to 17.4 (± 
2.99) mmHg, a mean IOP reduction of 4.4 ± 4.54 mmHg (p 
< 0.001, 18.3%) at baseline, patients were taking a mean 
1.6 (± 0.8) medications. By 12 months, the mean number 
of medications had dropped to 0.4 (± 0.62 )(p < 0.001). 
Half the patients achieved an IOP < 18 mmHg and were 
able to discontinue all ocular hypotensive medications by 
the 12 month visit. The most commonly reported device-
related adverse event was stent lumen obstruction (7 eyes) 
and the most commonly reported non-stent-related adverse 
event was stent malposition in which stents still demon-
strated reductions in IOP (6 eyes). None of the adverse 
events were deemed serious. 
Conclusion: In patients undergoing concurrent cataract and 
glaucoma surgery, the istent was safe and efficacious for 
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the reduction of IOP and medication therapy. While these 
initial results are promising, longer-term follow up and ad-
ditional clinical studies are warranted. 
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P379 EFFICACY AND SAFETY OF A STAINLESS STEEL 
GLAUCOMA DRAINAGE DEVICE IMPLANTED UNDER 
A SCLERAL FLAP.
C.E. Traverso, A. Bagnis, G. Bricola, F. De Feo
Clinica Oculistica, GENOVA, Italy

Purpose: To evaluate the efficacy and safety of a stain-
less steel miniature glaucoma drainage device (Ex-Press™) 
implanted under a scleral flap for the surgical treatment of 
primary open-angle glaucoma. 
Design: Clinical, prospective, single treatment ARM, non-
randomized, non-masked study. 
Participants: Twenty-five eyes of 24 patients affected by 
primary open-angle glaucoma. 
Methods: The Ex-Press™ device was implanted at the 
limbus under a scleral flap. 
Main outcome measures: Primary outcome: IOP change. 
Secondary outcomes: side effects and VA changes. 
Results: The efficacy was evaluated at a min. follow-up 
(FU) of 12 months (mean 13.6, max 18 months, n=15) and 
safety on the entire sample (n=25), with a min. FU of 6 
months. Efficacy: preoperative IOP was 27.6 ± 8.5 mmHg; 
at last follow-up > 12 months (n=15) the IOP was 12.1 +/- 
4.2 mmHg (55.9% reduction). The success rate (IOP < 18 
mmHg at last visit without medications) was 93.3% (14/15). 
The second success rate reported (IOP < 15 mmHg at last 
visit without medications) was 87% (13/15). One patient 
(6.7%, n=15)) was treated topically at last visit, with 1 med-
ication. Complications: Early postoperative complications 
were clinically mild and included: postoperative IOP < 5 
mmHg: 6 cases (24%, n=25) at 1 day, 7 cases (28%) at 1 
week, 3 cases (12%) at 1 month, 1 case (4%) at 3 month; 
serous choroidal detachment: 3 cases (12%), 2 spontane-
ously resolved, one case (4%) managed with transconjunc-
tival sutures to tighten the scleral flap at 3 months. In 4 
cases (16%) a viscoelastic injection in the anterior cham-
ber was used at 1 day and 1 week. No sight threatening 
consequences of surgery were observed. Bleb needling, 
with or without 5fu injection, was used in 4 cases (16%) 
during follow-up. 
Conclusions: Our data support the long-term efficacy and 
safety of the implantation of this device under a scleral flap 
(Flap-Ex-Press). The IOP reduction obtained was large, 
long standing and complications were minimal. 
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P380 EARLY CORNEAL CHANGES AND VISUALISA-
TION OF THE AHMED GLAUCOMA VALVE IMPLANT 
AS EVALUATED WITH ANTERIOR SEGMENT-OCT AND 
HRT CORNEA TOMOGRAPH II
E.M. Mendrinos, A. Dosso, T. Shaarawy
Eye Clinic,Geneva University Hospitals, GENEVA, Swit-
zerland

Purpose: To report the early corneal changes and in vivo 
visualisation of the Ahmed glaucoma valve implant in eyes 
with refractory glaucoma as well as short-term results with 
this drainage device. 
Design: Case series. 
Participants: We studied 10 eyes of 10 patients. 
Methods: All patients underwent ahmed valve implant sur-
gery from April 2005 to June 2006. Intraocular pressure 
(IOP) was measured at different timepoints, and at the last 
follow-up visit all patients underwent optical coherence to-
mography of the anterior segment (OCT visante) and HRT 
cornea tomograph II. 
Main outcome measures: We measured the intracameral 
length of the drainage tube and the distance between the 
center of the extremity of the tube and the cornea, and iris, 
as well as the corneal endothelial density on the center of 
the cornea and in the proximity of the tube. 
Results: The mean preoperative IOP was 29.5 ± 11.9 
mmHg. At the last follow-up visit (mean 6.3 ± 4.3 months) 
postoperative IOP was 14.2. ± 4.7 mmHg (p<0.005). The 
mean tube-cornea distance and tube-iris distance were 1.2 
± 0,4 mm and 1.4 ± 0.3 mm respectively and the mean 
intracameral length of the tube was calculated to be 3.1 
± 0.5 mm. The mean endothelial density was 2168 ± 705 
cells/mm² at the center of the cornea and 1923 ± 884 cells/
mm² in the cornea close to the tube (p= 0.5). 
Conclusions: Ahmed valve implant surgery is an effec-
tive and safe procedure in advanced glaucoma, at least 
in short term. HRT cornea II and OCT of the anterior seg-
ment of the eye are promising methods for the follow-up 
of patients with a glaucoma drainage device. 
References: 
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P381 AHMED GLAUCOMA VALVE TUBE EROSION: 
A RETROSPECTIVE COMPARATIVE REVIEW OF AU-
TOLOGOUS PATCH VERSUS DONOR SCLERAL PATCH 
GRAFT
E. Leuenberger1, E.U. Leuenberger1, J.A. Rivera2, M.I. Yap-
Veloso1

1Asian Eye Institute, MAKATI, Philippines, 2UERMMMC, 
QUEZON CITY, Philippines

Purpose: To determine the proportion of Ahmed glau-
coma valve (AGV) transconjunctival tube erosion among 
patients receiving autologous patch versus donor scler-
al patch graft. 
Design: Retrospective comparative review of an interven-
tional consecutive case series. 
Setting: An urban private ophthalmology surgicenter. 
Intervention: AGV implantation using autologous patch or 
donor scleral patch graft to cover the AGV tube. 
Main outcome measures: Primary outcome measures were 
transconjunctival tube erosion. Secondary outcome mea-
sures were complications associated with tube erosion. 
Transconjunctival tube erosion was defined as exposure 
of any part of the tube through the conjunctiva visible by 
slit-lamp examination. 
Results: A total of 25 eyes of 25 consecutive patients un-
derwent AGV implantation. 14 eyes of 14 patients received 
donor scleral patch grafts. 11 eyes of 11 patients received 
autologous scleral patch. There were no erosions noted in 
tne autologous patch group. 10 out of 14 eyes (71%) in 
the donor scleral patch graft group showed transconjunc-
tival tube erosions, half occurring during the first 3 post-
operative months (earliest 1 month, latest 39 months). 2 
out of the total 25 eyes (8.0%) studied developed endo-
phthalmitis, with both eyes belonging to the donor scler-
al patch graft group and both exhibiting tranconjunctival 
tube erosion. 
Conclusion: The use of autologous scleral patch in AGV 
implantation appears to be an effective technique in pre-
venting transconjunctival tube erosions. Exposure of the 
tube is a major risk factor in the development of endo-
phthalmitis. 
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P382 DEEP SCLERECTOMY WITH THE EX-PRESS X-
200 IMPLANT FOR THE SURGICAL TREATMENT OF 
REFRACTORY GLAUCOMAS
S. Roy, A. Bissig, M. Feusier, A. Mermoud
Hôpital Ophtalmique Jules Gonin, LAUSANNE, Switzer-
land

Purpose: To evaluate the efficacy and safety of a newly 
designed Ex-PRESS x-200 drainage device for the surgi-
cal treatment of refractory glaucoma. 
Design: Prospective, monocentric, non- randomized clin-
ical trial. 
Participants: Twenty-eight patients. 
Methods: This study was performed on 28 eyes with med-
ically uncontrolled glaucoma and/or previous failed glau-
coma surgeries. Deep sclerectomy with x-200 drainage 
device implantation was performed. Complete examina-
tions including biomicroscopy, best corrected visual acuity 
(BCVA) and applanation intraocular pressure (IOP) mea-
surements, fundus examination with a vc/d assessment, 
were performed before surgery, at 1 day, 1 week, and 1, 
2, 3, and 6 months after surgery. 
Main outcome measures: IOP, BCVA, medication per 
patient. 
Results: Mean age: 72 ± 16 years (mean ± sd). Mean post 
operative follow-up: 12.9 ± 0.91 months. Mean preopera-
tive IOP: 22.6 ± 6.0 mmHg. Preoperative BCVA: 0.53 ± 
0.33. The IOP at 12 months was 12.0 ± 4.6 mmHg and 
the BCVA unchanged (0.54 ± 0.35). The mean number of 
medication per patient went from a preoperative value of 
2.9 ± 0.9 down to 0.4 ± 0.9 at 12 months postoperative. No 
major complications were reported. Mitomycin c treatments 
with needling were given to 11 patients (39.3%). Complete 
success (IOP ≤ 18 mmHg without medication) was 71.4%, 
qualified success (IOP ≤ 18 mmHg witht medication) 89.3%, 
complete failure (further surgery required) 10.7%. 
Conclusions: Initial results at 12 months demonstrate that 
deep sclerectomy with the new Ex-PRESS x-200 implant 
reduces significantly the IOP with few complications. 
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P383 CLINICAL EXPERIENCE WITH VALVE MICROD-
RAINAGE DEVICE CRABIC IMPLANTATION IN REFRAC-
TORY ADULT GLAUCOMA.
E.I. Kurilina, G.D. Zhaboyedov, D.S. Churumov
National Medical University, KIEV, Ukraine

Objective: To evaluate the results of microsurgery valve 
device 'crabic' implantation in refractory adult glaucoma 
in Ukraine. 
Methods: In this retrospective case-control study we re-
viewed 36 eyes of 36 patients. Success was defined as an 
intraocular pressure (IOP) between 8 and 21 mmHg with 
or without medications. Without further glaucoma surgery 
and without loss of light perception and an achievement 
of 20% of reduction preoperative level of IOP. 
Results: The mean follow up was 2-3 years. The prima-
ry outcome measure was surgical success (8 < IOP <21 
mmHg) without additional glaucoma surgery or devastative 
complications. Secondary outcome measure included mean 
IOP and number of medications used at following visits: 1, 
3, 6 month, 1, 2 years. No significant difference in success 
rates were at this periods and were success rates of 64% 
of device, 36% required glaucoma medications. 
Conclusion: The microsurgery valve drainage device pro-
vides good intermediate-term success for the treatment of 
adult refractory glaucoma. 
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P384 THE AHMED DRAINAGE IMPLANT IN THE TREAT-
MENT OF REFRACTORY PEDIATRIC GLAUCOMA
M.A. El Efrit1, K. Ben Amor2, A. Kraiem1

1Habib Thameur Hospital, TUNIS, Tunisia, 2Clinique Oph-
talmo & ORL de Tunis, TUNIS, Tunisia

Purpose: To evaluate the efficacy and safety of the Ahmed 
valve implant in children with refractory glaucoma in early 
and intermediate follow-up period. 
Patients and Methods: A retrospective study included 34 
eyes (from 33 patients with refractory pediatric glaucoma, 
age range at surgery 6 to 15 years) treated with Ahmed 
valve implant (model s3 or fp8) between 1995 and 2002. 
We reviewed the final intra ocular pressure, the need for 

anti-glaucoma medications and incidence of complications 
in all patients. 
Results: The most common aetiology of refractory glauco-
ma was primary congenital glaucoma (67%) and aphakic 
glaucoma (9%). After a mean follow-up of 43.7% months 
(range 9 to 84 months), the mean intra ocular pressure 
decreased from 35.66 mmHg before surgery to 14 mmHg 
on the last follow up visit after surgery. Thus, the proce-
dure was successful in 21 eyes (61.7) of cases, 5 of witch 
did not need anti-glaucoma therapy. The average number 
of medications used decreased from 4.1 to 1.8. Complica-
tions occurred in 16 eyes. Transient postoperative hypot-
ony of <5 mmHg occurred in 14.7% of patients. This was 
with transient hyphaema, the most common postoperative 
complication. One patient had severe visual loss and an-
other a tube obstruction. 
Conclusion: The Ahmed glaucoma valve implant is an ef-
fective treatment for pediatric refractory glaucoma. Howev-
er, the success rate decreases with the follow up. 

P385 THE FIRST POSTOPERATIVE WEEK AFTER EX-
PRESS IMPLANT AND TRABECULECTOMY.
M. Vetrugno, P. Ferreri, F. Cantatore, G. Ruggeri, A. Mon-
tepara, C. Sborgia
Institute of Ophthalmology, BARI, Italy

Objective: To compare the efficacy and safety of Ex-PRESS 
implant and trabeculectomy in a group of pseudophakic 
glaucomatous patients. 
Design: Prospective, randomized clinical study. 
Participants: Thirty-four pseudophakic glaucomatous pa-
tients, not controlled by medical topical therapy, were ran-
domized in two group to receive ex-press implant or tra-
beculectomy. All the patients were at the first operation. 
IOP was higher than 24 mmHg before surgery. 
Intervention: 17 Ex-PRESS implants (group a) and 17 tra-
beculectomy (group b) were performed by the same sur-
geon, under topical anaesthesia. 
Main outcome measures: Variation of IOP after surgery, 
postop IOP value, complicances. 
Results: The preoperative IOP mean value was 26±2.18 in 
group a and 26.7±1.98 in group b. After 1 week the mean 
IOP value was 14±4.2 in group a (p=<.001) and 15.4±3.6 
in group b (p=<.001). Ex-PRESS implant and trabeculec-
tomy reduced IOP respectively of 45% and 42%. In group 
a 2 eyes needed an anterior chamber (AC) viscoelastic re-
filling for an ac flattening. In group b 4 eyes had choroidal 
detachment, 3 eyes had AC flattening who required an AC 
refilling, and 2 eyes had hyphema. 
Conclusions: Ex-PRESS implant seems to be as effective 
as trabeculectomy, but it reduces the postoperative com-
plicances and appear safer than trabeculectomy. 

P386 LONG TERM INTRAOCULAR PRESSURE LOW-
ERING EFFECTS OF AHMED GLAUCOMA VALVE IM-
PLANT ON CHINESE PATIENTS WITH INTRACTABLE 
GLAUCOMA
D.W. Lu
Tri-Service General Hospital, TAIPEI, Taiwan

Purpose: To report the clinical experience of intraocular 
pressure (IOP) lowering effect of ahmed glaucoma valve 
implant on Asian patients with intractable glaucoma.
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Design: Case review.
Participants: Sixty-seven eyes (67 Chinese patients) with 
intractable glaucoma treated with the ahmed glaucoma valve 
implants were enrolled in this study.
Methods: The mean follow-up time was 52.2 ± 0.8 months. 
Surgical success was defined as IOP less than 22 mmHg 
and greater than 5 mmHg without additional glaucoma sur-
gery. Postoperative use of antiglaucoma medications was 
not a criterion for success or failure. All patients received 
detail ophthalmic examination including slit lamp, IOP, and 
visual acuity with best correction in preoperative and post-
operative periods.
Main outcome measures: the difference in variables be-
fore and after Ahmed glaucoma valve implant surgery was 
compared by paired t-test. 
Results: The mean IOP was reduced from 41.1 ± 11.1 
mmHg before surgery to 16.4 ± 5.8 mmHg at the last fol-
low-up after surgery (p<0.001). The number of antiglauco-
ma medications was decreased from preoperative 2.7 ± 1.2 
to 0.6 ± 0.2 after surgery (p<0.01). The visual acuity was 
improved or within one Snellen line in 62 eyes (93%). Al-
though complications occurred in 13 eyes, the majority of 
which did not affect surgical outcome. The success rate 
by our definition was 88 %. 
Conclusion: From our study, it revealed that the ahmed 
glaucoma valve implant provides as an alternative way to 
control IOP in Asian patients with intractable glaucoma in 
long term follow-up. 
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P387 EFFECT OF A NOVEL GLAUCOMA DRAINAGE 
DEVICE ON RABBIT EYES
L. Cui, N.X. Sun
2nd Hospital of Jiaotong University, XI'AN, China

Objective: to observe the intraocular pressure (IOP) change 
and complications in vivo after implantation ATDS on rab-
bit eyes. 
Design: randomized, case-controlled, experimental study. 
ATDS is a new glaucoma drainage device, which has four 
functional parts: T shaped tube with lots of micropores dis-
tributed, endplate, aqueous humour pool and pressure con-
fined system (PCS)(picture 1). Proved by hydrodynamic 
tests, PCS can control aqueous humor outflow. 
Participants and controls: Ten eyes of 10 rabbits were 

participated as experimental group, and another 10 eyes 
were as controls. 
Methods: Ten ATDS were implanted into left /right eyes 
of 10 healthy rabbits, and another 10 healthy rabbits, as 
controls, were obtained trabeculectomy by leaving one eye 
of each animal unoperated. 
Main outcome measures: At day 0, 3, 7, 14, 28 postoper-
atively, observed bilateral IOP by Perkin’s tonometer, nick 
leakage by Seidal test, responses of anterior segments 
of eyeball by slit lamp. The reject reaction includes cor-
nea edema, shallow anterior chamber, Tyndall sign, local 
opacity of lens, neovascular, hemorrhage, exudation and 
the site of tube. At day 14, 21, 28 after surgery, inspect 
the anterior segments, filtration blebs and position of ATDS 
by ultrasound biomicroscopy. At day 28, ATDS eyes were 
enucleated, we observed whether there is blockage of T 
shaped tube and appearance of fibrous layer. 
Results: There was no significant difference between bi-
lateral preoperative IOP of all rabbits (left: 15.612±0.765 
mmHg, right: 15.503± 0.827 mmHg. P>0.05, n=20), and the 
same between the two observed groups (P>0.05, n=10). 
On the experimental eyes, IOP dropped stably to the low-
est point (9.080 mmHg) two weeks after surgery, and then 
went up slowly. At day 28 after implantation, it was still 
lower than that of pre-operation. And IOP of the ATDS 
eyes were lower than that of the controls significantly at 
each study point (table 1). No incision leakage happened 
in ATDS group, and there were less reactions of anteri-
or segments of eyeball than the controlled group (table-
2). No tube shift, escape or be blocked in ATDS eyes. In 
the nucleated eyes, fibrous cysts can be seen around the 
plate (picture 2). 
Conclusions: In this short-term study, ATDS can effective-
ly control aqueous humor outflow at certain pressure, with 
less complications. A fibrous cyst has formed around the 
plate and aqueous humor can diffuse through it. 
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P388 EXPERIMENTAL FLOW STUDIES OF A NOVEL 
GLAUCOMA DRAINAGE DEVICE
N.X. Sun, L.J. Cui
2nd Hospital of Jiaotong University, XI'AN, China

Objective: To examine whether the pressure confined sys-
tem (PCS) of ATDS could consistently produce a pressure 
drop in the desired target range (6-15 mmHg) at a physi-
ological aqueous flow rate. 
Design: Experimental study. 
Participants: 15 ATDS were examined. ATDS is a new 
glaucoma drainage device designed by our department, 
which has four functional parts: T shaped tube with lots of 
micropores distributed, endplate, pool of aqueous humour 
and pressure confined system (PCS) (picture-1). 
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Methods: ATDS were tested in a flow rig designed to 
measure the open pressure, the close pressure and the 
pressure drop of the PCS in the air and the water respec-
tively. The flow rig consisted of a pressure transducer, a 
PowerLab recorder and one or two three-way lock. De-
gassed balanced salt solution (BSS) was used to infuse, 
and a tubing compression pump was used to control the 
flow rate of 2.0 ul/min. Repeated flow measurements were 
taken (n=6) for each ATDS. 
Main outcome measures: The flow rig for measuring the 
open pressure was connected as picture-2. We calibrated 
the pressure reading to zero when the system was filled 
with BSS except for ATDS. Then the tubing compression 
pump was started and BSS was infused slowly into PCS. 
The pressure reading, corresponding to BSS filling all of 
PCS, was the open pressure. The flow rig for measuring 
the close pressure was connected as in picture 3. The in-
fusion rate was maintained for 30 minutes and two pres-
sure measurements were taken on the start and the end 
of PCS at the same time. The difference between the two 
pressure measurements was then compared, that is the 
pressure drop. The close pressure was tested using the 
same flow rig connected as in picture 3. We maintained 
the flow rate at first, then decreased it from the tubing 
compression pump gradually. The pressure reading, cor-
responding to the moment that BSS stopped flowing out 
of PCS, was the close pressure. 
Pressure in the water could be examined when the flow rig 
was immersed into BSS and infused with colored BSS. 
Results: The open and closed pressures of PCS in the air 
were 7.9-9.7 mmHg and 5.0-7.4 mmHg respectively; and 
7.9-9.3 mmHg and 4.9-6.0 mmHg in the BSS. The pres-
sure drop were 7.9-9.0 mmHg and 7.8-9.3 mmHg in the 
air and the BSS respectively when the flow rate was con-
trolled of 2.0 ul/min (Table 1). 
Conclusions: All the 15 ATDS consistently achieved a 
pressure drop within the desired range (6-15 mmHg). It was 
shown that PCS could consistently control aqueous humor 
outflow. As a new glaucoma drainage device, ATDS is ac-
curately enough to provide protection from hypotony in the 
early period after glaucoma filtration surgery. 
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P389 ANTERIOR SEGMENT OPTICAL COHERENCE TO-
MOGRAPHY EVALUATION OF ASIAN EYES FOLLOW-
ING CONSECUTIVE LASER PERIPHERAL IRIDOTOMY 
AND IRIDOPLASTY
M.C.D. Aquino1, Z. Ce2, T. Aung3, Y.H. Chan1, P.T.K. 
Chew1

1National University Hospital, SINGAPORE, Singapore, 
2National University of Singapore, SINGAPORE, Singa-

pore, 3Singapore National Eye Center, SINGAPORE, Sin-
gapore

Purpose: To analyze quantitatively using anterior segment 
optical coherence tomography (ASOCT) the changes in 
anterior chamber angle, anterior chamber depth, pupil di-
ameter and corneal thickness after argon laser peripher-
al iridoplasty of primary angle closure (PAC) and primary 
angle closure glaucoma (PACG) eyes treated with initial 
laser peripheral iridotomy (LPI). 
Design: Prospective observational case series.
Participants: Patients with persistently occludable angles 
on gonioscopy and following laser iridotomy. 
Methods: PAC and PACG eyes post-LPI with residual an-
gle closure on gonioscopy were imaged using ASOCT. 
Nasal, temporal and inferior angle scans were obtained. 
Subjects with drainage angles closing in the dark on dark-
light provocation test, underwent laser peripheral iridoplas-
ty. Two weeks later, repeat scanning was done. From the 
images captured, angle opening distance (AOD), angle re-
cess area (ARA), anterior chamber depth, central corneal 
thickness and pupil diameter were calculated using NUH 
Eye Department ASOCT Image analysis and processing 
software. 
Outcome measures: Main outcome measure is the de-
gree of angle opening or increase in AOD, ARA (500 μm 
and 750 μm FRPM the scleral spur) after laser peripheral 
iridoplasty. Other outcome measures are anterior cham-
ber depth, pupil diameter and central corneal thickness 
pre and post laser. 
Results: Twenty Asian eyes showed significant increase 
in mean AOD500, AOD750, ARA500 and ARA750 (P = 
0.05) of the nasal, temporal drainage angles in the dark 
and temporal AOD500, ARA500 and ARA750 in the light. 
Anterior chamber depth did not change significantly (1.97 
mm pre and postlaser, P = 0.88). Likewise, pupil diameter 
and corneal thickness remained unchanged after argon la-
ser peripheral iridoplasty. 
Conclusion: In these twenty PAC & PACG Asian eyes 
with persistently, occludable angles post laser iridotomy, 
argon laser peripheral iridoplasty produced significant wid-
ening of the anterior chamber angle in the dark and min-
imal increase in the light without changing anterior cham-
ber depth, pupil diameter and corneal thickness. 
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R, Tham CC, Lam DS. Long-term success of argon laser 
peripheral iridoplasty in the management of plateau iris 
syndrome. Ophthalmology 2004;111:104-8. 4. Gazzard G, 
Friedman DS, Devereux JG, Chew PTK, Seah S. A Pro-
spective Ultrasound Biomicroscopy Evaluation of Changes 
in Anterior Segment Morphology after Laser Iridotomy in 
Asian Eyes. Ophthalmology 2003;110:630-638. 5. Zou J, 
Zhang F, Zhang L, Wang L, Huang H. A clinical study on 
laser peripheral iridoplasty for primary angle-closure glau-
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coma with positive provocative test after iridectomy. Zhon-
ghua Yan Ke Za Zhi 2002;38:708-11. 

P390 ANTERIOR SEGMENT ANALYSIS PROGRAM: IN-
TRAOBSERVER AND INTEROBSERVER REPRODUC-
IBILITY
M.C.D. Aquino1, J.L.S. See1, C. Zheng2, H.X. Xu3, P.T.K. 
Chew1

1National University Hospital, SINGAPORE, Singapore, 2Na-
tional University of Singapore, DEPARTMENT OF OPH-
THALMOLOGY, Singapore, 3Computer School, NATION-
AL UNIVERSITY OF SINGAPORE, Singapore

Purpose: To evaluate the reproducibility of anterior cham-
ber angle measurements using the Anterior Segment Anal-
ysis Program (ASAP) on images acquired using the anterior 
segment optical coherence tomography (AS-OCT). 
Design: Prospective observational case series.
Participants, Methods, Outcome measures: Normal sub-
jects underwent imaging of their nasal and temporal anteri-
or chamber angles with an AS-OCT prototype under stan-
dardized light conditions. All images were acquired by a 
single operator, and each eye was imaged 3 times. The 
image with the best quality was chosen for analysis with a 
newly developed measurement software, the ASAP, which 
calculates angle parameters such as angle recess area 
(ARA) and angle opening distance (AOD), as well as ante-
rior chamber parameters such as scleral spur-scleral spur 
distance (SSD), lens vault (LV) and anterior chamber depth 
(ACD), after the observer accurately identifies the scleral 
spur. The first observer (CZ) used the ASAP to measure 
the images 5 times on 5 different days, and a second ob-
server used the ASAP to measure the same images inde-
pendently. We calculated the intraclass coefficient (ICC) as 
a measure of intra- and interobserver reproducibility. 
Results: The right eyes of 10 patients were analysed for 
intra- and interobserver reproducibility. All parameters mea-
sured by a single observer using the ASAP demonstrated 
excellent reproducibility (ICC 0.907-0.995) (table 1). While 
SSD, LV and ACD demonstrated excellent interobserver re-
producibility (ICC 0.980-0.995)(table 2), ARA and AOD for 
both nasal and temporal angles demonstrated very good 
to excellent reproducibility (ICC 0.789-0.933). 
Conclusions: The AS-OCT has been demonstrated previ-
ously to show good to excellent reproducibility for the ac-
quisition of images of the nasal and temporal angle quad-
rants.1 However, due to the cumbersome nature of the 
custom analysis software (Matlab, Mathworks, Natick, MA) 
that was used, the amount of variability due to image pro-
cessing was not previously analysed. This may have af-
fected the overall reproducibility of measurements acquired 
from AS-OCT images. The ASAP is a newly developed 
analysis software that has been found to correlate high-
ly with the Matlab software, but has several additional ad-
vantages to offer. The ASAP is a useful tool to be used 
in combination with the AS-OCT in the analysis of imag-
es of the anterior segment. 
Reference: 
1.Radhakrishnan S, See J, Smith SD, et al. Reproducibility 
of anterior chamber angle measurements obtained with an-
terior segment optical coherence tomography. IOVS Man-
uscript #06-1120 (accepted for publication). 

P391 EXPERIENCE WITH THE USE OF BAERVELDT 
AND AHMED GLAUCOMA DRAINAGE IMPLANTS IN AN 
ASIAN POPULATION: LONG-TERM OUTCOMES 
M.C.D. Aquino, G. Dizon, J.C. Wang, C.Y. Huak, P.T.K. 
Chew
National University Hospital, SINGAPORE, Singapore

Purpose: This study aims to describe the long-term out-
comes in a group of patients who underwent glaucoma 
drainage implant surgery and received either a Baerveldt 
350 mm2 or Ahmed S2 device. 
Design: This is a retrospective non-randomized review. 
Participants: Twenty-eight of the original 42 patients 
(66.7%) were seen after 23 months. 
Methods: Fifteen of the patients had received a Baerveldt 
350 mm2, and 12 had received an Ahmed S2 implant. 
Main outcome measures: The efficacy and safety were 
assessed in terms of intraocular pressure, visual acuity and 
number of medications and complications. Absolute success 
was defined as IOP <22 mmHg without medications in the 
last follow-up visit. Qualified success was defined as IOP 
<22 mmHg with the use of anti-glaucoma medications in 
the last follow-up visit. Failure in IOP control was defined 
as > 22 mmHg on maximally tolerated medications. 
Results: After a mean follow-up period of 63.19 ± 9.20 
months for the Baerveldt group and 58.25 ± 15 months 
in the Ahmed group, there was no significant difference 
between the two groups in terms of IOP control, number 
of maintenance medications, percentage of patients main-
taining or improving visual function, percentage of patients 
considered as successes, mean survival times and num-
ber of complications. 
Conclusions: The success rates in both groups have been 
maintained as compared to the earlier study; and both the 
Baerveldt 350 mm2 and Ahmed S2 devices have been 
shown to be safe and effective to use. 
References:
1. Roy S, Ravinet and Mermoud A. Baerveldt implant in 
refractory glaucoma:long-term results and factors influenc-
ing outcome. International Ophthalmology 2002;24:92-100. 
2. Seah S, Gazzard G and Aung T. Intermediate-term out-
comes of Baerveldt Glaucoma Implants in Asian Eyes. Oph-
thalmology 2003;110:888-893. 3. Wang JC, See J, Chew P. 
Experience with the use of Baerveldt and Ahmed glaucoma 
drainage implants in an Asian population. Ophthalmology 
2004;111:1383-1388. 4. Tsai J, Johnson C and Dietrich M. 
The Ahmed shunt versus the Baerveldt shunt for refractory 
glaucoma. A single-surgeon comparison of outcome. Oph-
thalmology 2003; 110:1814-1821. 5. Syed H, Law S, Nam 
S, Li G, Caprioli J, Coleman A. Baeveldt-350 Implant ver-
sus Ahmed Valve for Refractory Glaucoma. A Case-Con-
trolled Comparison. J Glaucoma 2004;13:38-45. 
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12.8.3. Surgical treatment: Filterin sur-
gery: Non-perforating

P393 CLINICAL RESULTS OF NEODYMIUM: YAG LASER 
GONIOPUNCTURE AFTER DEEP SCLERECTOMY.
L. Wang, N.L. Wang, Y.B. Liang
Beijing Tongren Eye Center, Affiliated Beijing Tongren 
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Hospital, Capital University of Medical Scientist, BEIJING, 
 China

Objective: To observe and evaluate the intraocular pres-
sure (IOP) lowering effect and complications of yag laser 
goniopuncture after non-penetrating trabeculectomy (NPTS). 
Design A retrospective case series study. Participants 30 
patients (35 eyes) who underwent LGP after npts were in-
cluded. Methods Intraocular pressure of these 35 eyes be-
fore goniopuncture were recorded. Laser goniopuncture were 
performed. IOP within one week and IOP at the last vis-
it after goniopuncture were recorded. Main outcome mea-
sures Intraocular pressure and the complications. Results 
The mean follow-up time was 40±39 weeks, and the time 
between NPTS and laser was 13.0±17.1 weeks. Mean IOP 
before goniopunture of all 35 eyes was 19.8±8.2 mmHg. 
Mean IOP within one week after goniopuncture decreased 
significantly to 10.9±3.5 mmHg (t=6.30, p =0.000). IOP de-
creased by 45.0%. Among 35 eyes, there were 26 eyes 
which were followed up for more than 4 months. Mean 
IOP of these 26 eyes before goniopuncture was 19.6±8.8 
mmHg, mean IOP within one week was 11.4±3.4 mmHg 
and IOP at last visit (mean follow up 50±38 weeks ) was 
15.7±3.4 mmHg separately. The IOP at these three time 
point were also significantly different (f=13.0, p=0.000). IOP 
decreased by 17.8%. Complications include iris prolapse, 
hypotony, and iris peripheral anterior synechia. Conclu-
sion LGP is a safe and effective supplementary treatment 
for npts. It increases the successful rate of npts in terms 
of IOP lowering. 
References: 
1. Wang N, Wu H, Ye T, Chen X, Zeng M, Fan Z. Analy-
sis of intra-operative and early post-operative complications 
and safety in non-penetrating trabecular surgery. Zhonghua 
Yan Ke Za Zhi 2002;38:329-34. 2. Ates H, et al. Nonpen-
etrating deep sclerectomy and collagen implant surgery in 
glaucoma patients with advanced field loss. Int Opthalmol 
1999,23:123-128. 3. Kozlov VI, et al. Non penetrating deep 
sclerectomy with collagen. Ophthalmosurgery 1990; 3:44-
46. 4. Mermoud A, et al. Comparison of deep sclerecto-
my with collagen implant and trabeculectomy in open-an-
gle glaucoma. J cataract Refract Surg 1999; 25:323-31. 5. 
Brubaker RF, et al. Ciliochoroidal detachment. Surv Oph-
thalmol 1983;27:281-89. 6.Stegmann R, Pienaar A, Miller 
D. Viscocanalostomy for open-angle glaucoma in black Af-
rican patients. J Cataract Refract Surg 1999;25:316-22. 7. 
Shaarawy T, Nguyen C, Schnyder C, Mermoud A. Five year 
results of viscocanalostomy. Br J Ophthalmol 2003;87:441-
5. 8. Demailly P, et al. Non-penetrating deep sclerectomy 
combined with a collagen implant in primary open-angle 
glaucoma: medium-term retrospective results. J Fr Oph-
thalm 1996; 19:659-66. 9. Shaarawy T, et al. Compara-
tive Study between DS. Br J Ophthalmol. 2004; 88;95-98. 
10. Vuori ML. Complications of Neodymium: YAG laser 
goniopuncture after deep sclerectomy. Acta Ophthalmol 
Scand 2003; 81:553-5. 

P394 NON-PENETRATING VERY DEEP SCLERECTO-
MY WITH HYALURONIC ACID IMPLANT VS. TRABEC-
ULECTOMY-TWO YEARS OF FOLLOW- UP 
R. Leszczynski, A. Gierek-Lapinska, W. Myga, H.  Wykrota, 
R. Kinasz
Silesian School of Medicine, KATOWICE, Poland

Purpose: To study and compare the efficacy and safety of 
non-penetrating very deep sclerectomy (NPVDS) with the use 
of hyaluronic acid implant (SKGEL) to trabeculectomy(TB) 
in patients with high risks of surgery failure. 
Design: Prospective, randomized, controlled study of pa-
tients with open angle glaucoma and high risk of surgery 
failure was designed. 
Participants and controls: Ninety-four eyes of eighty-
six patients with medically uncontrolled glaucoma were 
randomized either to NPVDS or to the TB group of trial. 
There were 31 male and 55 female patients, mean age 
was 65,18±12,04 years. Examinations were applied before 
and 7days,1,3,6,18,24 months after surgery. 
Methods: The procedure of NPVDS was similar to tra-
ditional npds, however, excision of sclera and exposure 
of ciliary body were performed, and only a narrow scleral 
flap was retained at a distance of 0.5mm from Schlemm’s 
canal. Mitomycin-c 0.2 mg/ml was applied on and under 
the superficial flap of the sclera during NPVDS. For the 
TB group traditional cairns-trabeculectomy was performed 
with application of the mitomycin c 0,2 mg/ml on and un-
der the superficial flap. 
Main outcome measures: Intraocular pressure, number 
of glaucoma medications, complications. 
Results: At 24 months the success rate in the NPVDS 
group was 95,7%, and 93,7% in the control group (p=0.670). 
There was no statistically significant difference between 
the intraocular pressure in NPVDS (14.42±3,99 mmHg ) 
and control (15.65±3.98 mmHg) groups (p =0,38). Num-
ber of glaucoma mediations decreased from 2,14±0,51 to 
0,67±0,63 in NPVDS and from 2,34±0,62 to0,54±0,55 in 
the TB group. Complications included four cases of hypha-
ema, three of choroidal detachment, two of filtering bleb fi-
brosis, five of cataract progression in NPVDS group, and 
five cases of hyphema, four of choroidal detachment, three 
of filtering bleb fibrosis, and ten of cataract progression in 
the control group. 
Conclusions: (1) NPVDS is effective surgical option for 
patients with open angle glaucoma and high risk operation 
failure. (2) NPVDS is associated with smaller risk of com-
plications, especially of cataract formation. 
References: 
1. Cairns JE. Trabeculectomy for chronic simple open-an-
gle glaucoma. Trans Ophthalmol Soc1969; 89:481-484. 2. 
Mermoud A, Schnyder C, Sickenberg M, Chiou A, Hedigu-
er S, Faggioni R. Comparison of deep sclerectomy with 
collagen implant and trabeculectomy in open-angle glau-
coma. J Cataract Refract Surg 1999;2: 323-331. 3. Sour-
dille P, Santiago PY. Non-perforating surgery of trabecu-
lum with reticulated hialuronic acid implant. J Fr Ophthalmol 
1999;22:794-797. 4. Leszczynski R, Gierek-Lapińska A, Ki-
nasz R. Non-penetrating very deep sclerectomy with hial-
uronic acid implant. 5th International Glaucoma Symposium 
IGS, South Africa, Cape Town 2005, 2004. 5. Goldsmith 
JA, Achmed IK, Crandall AS. Non-penetrating glaucoma 
surgery. Ophthalmol Clin North Am 2005;18:443-460. 6. 
Mansouri K. New version of deep sclerectomy achieves 
increased uveoscleral outflow. Euro Times 2004. 

P395 POSTOPERATIVE IOP IS RELATED TO INTRA-
SCLERAL BLEB HEIGHT FOLLOWING DEEP SCLEREC-
TOMY AND COLLAGEN IMPLANT
A. Mavrakanas, E. Sharkawi, T. Shaarawy
Geneva Eye Clinic, GENEVA 14, Switzerland
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Purpose: To investigate the relationship between intrascleral 
bleb height and intraocular pressure (IOP) following deep 
sclerectomy, mitomycin c and collagen implant. 
Design: Case series.
Participants: Twenty eyes of 18 patients diagnosed with 
primary and secondary open angle glaucoma were includ-
ed in the study. 
Methods: Twenty eyes of 18 consecutive patients diag-
nosed with primary and secondary open angle glaucoma 
who underwent deep sclerectomy, mitomycin c and colla-
gen implant were recruited. Anterior segment optical co-
herence tomography was used to evaluate the dimensions 
of the postoperative intrascleral blebs. Patients requiring 
postoperative bleb manipulations, needling or goniopunc-
tures were excluded. 
Main outcome measures: IOP and intrascleral bleb 
height.
Results: Mean age was 71.6 ± 13.7 years, mean time 
from the operation was 8.8 ± 5.1 months, and mean IOP 
was 13.7 ± 4.6mmHg. The mean bleb height was 0.58 ± 
0.18mm and a positive correlation was found between the 
intraocular pressure and the height of the intrascleral fil-
tration bleb (p= 0.018, r=0.52). 
Conclusion: Our study demonstrates that intrascleral bleb 
height is closely related to post operative IOP. This has not 
previously been reported. Further studies are warranted to 
evaluate this relationship at different post operative time 
points, and possibly with different types of implants. 
References:
1. Leung CK, Yick DW, Kwong YY, Li FC, Leung DY, Mo-
hamed S, Tham CC, Chi CC, Lam DS. Analysis of bleb 
morphology after trabeculectomy with the visante anterior 
segment optical coherence tomography. Br J Ophthalmol 
2006;27. 2. Khairy HA, Atta hr, Green FD, Van der Hoek J, 
Azuara-Blanco A. Ultrasound biomicroscopy in deep sclerec-
tomy. Eye 2005;19:555-60. 3. Park M, Tanito M, Nishikawa 
M, Chihara E. Ultrasound biomicroscopy of intrascleral lake 
after viscocanalostomy and cataract surgery. J Glaucoma 
2004;13:472-8. 4. Shaarawy T, Mermoud A. Sclerectomy 
with collagen implant. Br J Ophthalmol 2002;86:1460-1. 5. 
Muller M, Hoerauf H, Geerling G, Pape S, Winter C, Hutt-
mann G, Birngruber R, Laqua H. Filtering bleb evaluation 
with slit-lamp-adapted 1310-nm optical coherence tomog-
raphy. Curr Eye Res 2006;31:909-15. 

P396 SCLEROTHALAMOTOMY AB INTERNO A NEW MIN-
IMALLY INVASIVE SURGICAL OPTION FOR GLAUCO-
MA, 4 YEARS OF FOLLOW-UP
D. Pajic
Klinik Pallas, OLTEN, Switzerland

Purpose: The aim of this study is to demonstrate the effi-
cacy and safety of a new surgical procedure termed sclero-
thalamotomy ab interno (STT ab interno) for the treatment 
of primary open-angle glaucoma and juvenile glaucoma. 
Design: Prospective study.
Participants: Fifty-eight non-penetrating glaucoma proce-
dures called 'sclerothalamotomies ab interno' were per-
formed with radiofrequency in 53 patients with primary 
open-angle glaucoma and 5 patients with juvenile glauco-
ma between April 2002 and June 2003. The average pre-
operative intraocular pressure (IOP) in the 53 primary open-
angle glaucoma respectively 5 juvenile glaucoma patients 

was 25.6 ± 2.3 mmHg respectively 41.0 ± 6.4 mmHg. 
Methods: The sclerothalamotomies ab interno were car-
ried out with a custom made high-frequency dissection 19g 
probe (tip 0.3x1 mm) applying bipolar current with a fre-
quency of 500 khz. 
Main outcome measure: After a follow-up period of 48 
months, the average IOP dropped to 14.6 ± 1.7 mmHg re-
spectively to 12.0 ± 2.6 mmHg, an outcome which is in both 
groups statistically (p<0.005) highly significant. 
Results: Transient IOP elevation was observed in 12 eyes 
(22.6%) of primary open-angle glaucoma and no case in 
juvenile glaucoma. In all cases, these IOP spikes were 
controlled by a temporary re-institution of topical glauco-
ma medical therapy. There were no serious complications 
related to the procedure. 
Conclusion: Sclerothalamotomy ab interno is a minimally 
invasive, safe and efficacious surgical technique for low-
ering IOP in open-angle and juvenile glaucoma. 
References: 
1. Demailly P, Lavat P, Kretz G, et al. Non-penetrating 
deep sclerectomy with or without collagen device in primary 
open-angle glaucoma: middle-term retrospective study. Int 
Opthalmol 1997;20:131-140. 2. Sanchez E, Schnyder CC, 
Sickenberg M, et al. Deep sclerectomy: results with and 
without collagen implant. Int Ophthalmol 1997;20:157-162. 
3. Mermoud A, Schnyder CC, Sickenberg M, et al. Compar-
ison of deep sclerotomy with collagen implanta and trabec-
ulectomy in open-angle glaucoma. J Cataract Refract Surg 
1999;25:323-31. 4. Pajic B, Pallas G, Gerding H, Böhn-
ke M. A novel technique of ab interno glaucoma surgery: 
follow-up results after 24 months. Graefe’s Arch Clin Exp 
Ophthalmol 2006;244:22-7. 5. Edmunds B, Thompson JR, 
Salmon JF, et al. The national survey of trabeculectomy. 
III. Early and late complications. Eye 2002;16:297-303. 6. 
El Sayyad F, Helal M, El-Kholify H, et al. Nonpenetrating 
deep sclerectomy versus trabeculectomy in bilateral prima-
ry open-angel glaucoma. Ophthalmology 2000;107:1671-
4. 7. Fjodorov SN, Loffe DI, Ronkina TI. Deep sclerotomy: 
technique and mechanism of new glaucomatous proce-
dure. Glaucoma 1984;6:281-283. 8. Stegmann R, Pien-
aar A, Miller D. Viscocanalostomy for open-angle glau-
coma in black African patients. J Cataract Refract Surg 
1999;25: 316-322. 

P397 SHORTENING THE LEARNING CURVE OF DEEP 
SCLERECTOMY: THE XIV COMMANDMENTS
T. Shaarawy
Geneva University Hospital, GENEVA, Switzerland

Introduction: One of the major disadvantages of deep 
sclerectomy is its associated long learning curve. 
Aim: This pictorial poster aims at providing 14 easy to 
do recommendations for shortening the learning curve of 
deep sclerectomy. 
Methods: In a step-by-step manner and with the aid of 
high-resolution images, this poster is going to provide clear 
recommendations that aid in clarifying and facilitating the 
learning process. 
Results: The following steps are discussed; exposing the 
surgical site via corneal traction sutures, inverted L-shaped 
periotomy, size of superficial flap, depth of superficial flap, 
size and depth of deep flap, stretch dissection of deep flap, 
virtual line of dissection, opening Schlemms canal, detach-
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ing the descemets membrane, advancing anteriorly, excis-
ing the deep flap, filling the intrascleral space, suturing the 
flap, and suturing the conjunctiva. 
Conclusion: Following precise and easy to achieve rec-
ommendations could shorten the learning curve. 

P398 SCLERA-PRESERVING VISCOCANALOSTOMY
M. Abdelrahman
Cairo University, GIZA, Egypt

Purpose: To describe and evaluate a modified viscoca-
nalostomy. 
Design: A prospective, interventional initial case series. 
Participants: Eleven eyes with various types of glauco-
ma were included. 
Methods: After superficial scleral flap dissection, the trabec-
ulotome is placed inside Schlemm’s canal (SC) through a 
vertical limbal incision. A direct horizontal incision is made 
over the visible trabeculotome to incise Schlemm’s canal 
roof. Dissection of the second flap is then completed and 
excised, without removing deep sclera tissue. 
Main outcome measures: Intraocualr pressure control. 
Results: The mean age of the patients was 51.6 ± 10.6 
years, the mean preoperative IOP was 29. 45 ± 8.3 mmHg, 
under a mean of 2.6 ± 0.67 anti-glaucoma therapy. The 
mean follow up period was 7.4 months. The mean IOP at 
the conclusion of the follow up period was 10.6 ± 4.5 mmHg, 
with a mean antiglaucoma therapy of 0.18 ± 0.4. 
Conclusion: Viscocanalostomy without excision of deep 
sclera is a promising modification of the original surgery. 
References: 
1. Fydorov SN. Non-penetrating deep sclerectomy in open- 
angle glaucoma. Eye Microsurg 1989; 52-55 (in Russian). 
2. Stegmann RC. Visco-canalostomy: a new surgical tech-
nique for open angle glaucoma. An Inst Barraquer 1995; 
25:229-232. 3. Mermoud A, Ravinet E. Mechanisms of fil-
tration in non- penetrating filtering surgeries. In: Mermoud 
A, Shaarawy T, eds. Non-penetrating glaucoma surgery: 
London: Martin Dunitz, 2001:56-65. 4. Abdelrahman AM. 
Trabeculotome- guided unroofing of Schlemm’s canal. J 
Cataract Refract Surg 2005; 31:238-240. 5. Abdelrah-
man AM. Trabeculotome- guided deep sclerectomy. A pi-
lot study. Am J Ophthalmol 2005;140:152-154. 6. Milaz-
zo S, Turut P, Malthieu D, Leviel MA. Scleral ectasia as a 
complication of deep sclerectomy. J Cataract Refract Surg 
2000;26:785-787. 

P399 EFFICACY AND SAFETY OF DEEP SCLERECTO-
MY AND FACODEEPSCLERECTOMY IN CLINICAL MA-
TERIAL OF THE MILITARY HEALTH SERVICE INSTI-
TUTE-YEARLY OBSERVATIONS
M. Rekas, J. Wierzbowska, A. Siemiatkowska, K. Lewc-
zuk, A. Stankiewicz
Military Health Service Institute, WARSAW, Poland

Purpose: Comparison of the effectiveness of nonpenetrat-
ed deep sclerectomy (DS) as the only procedure in rela-
tion to operation combined with facoemulsification (FDS) 
in treatment of patients with open-angle glaucoma based 
on yearly observation. 
Materials and Methods: Sixty-seven eyes with open-an-
gle glaucoma were retrospectively analyzed. Applying lay-
er-systematic criteria 21 eyes after deep sclerectomy with 

scleral implant (skgel/corneal or t-flux/i-tech) were selected 
into group I (DS implant) and 23 eyes after facoemulsifica-
tion with simultaneously performed deep sclerectomy and 
scleral implants were selected into group II (FDS implant). 
In control studies best corected visual acuity (BCVA), intra-
ocular pressure (IOP), anterior chamber and fundus were 
examined, postoperative complications and applied pro-
cedures were analyzed especially controlling hypotensive 
effect (goniopuncture, antimetabolites), as well as num-
ber of glaucoma medications used. Tests were performed 
in 1 and 7 days after surgery, and later after 1, 3, 6, 12 
months. Statistically, the test u Mann-Whitney was used 
as well as the pair sequence Wilcoxon test. Survival anal-
ysis was done with the Kaplan-Meier method with the use 
of log rank test. 
Results: After 360 days of observation mean values of 
IOP in group I was 14.3 ± 3.6 mmHg, and in group II 12.9 
± 3.0 mmHg. It was a decrease of mean IOP by 29.6% 
(p=.000) and 41.4% (p=.000) in comparison to preopera-
tive IOP in particular groups. In both groups fewer glau-
coma medications were used after surgery and the results 
were statistically significant (p<.05). Complete success rate 
was considered an IOP of ≤ 18 mmHg without glaucoma 
medications, and qualified success rate was an IOP of ≤ 
18 mmhg without medications or with the most of two glau-
coma medications. Complete and qualified success rates 
were achieved respectively in group I (72.6% and 88.4%) 
and in group II (74.3% and 86.9%) at the end of obser-
vation. In the entire observation there were no statistically 
significant differences between group I and II (p>.05). Af-
ter 360 days of observation there was no statistically sig-
nificant difference between mean BCVA between group I 
and II (p>.05). 
Conclusions: DS with scleral implant performed as a sin-
gle procedure or FDS is effective treatment in open-an-
gle glaucoma. 
References: 
1. D’Eliseo D, Pastena B, Longanesi L, et al. Compari-
son of deep sclerectomy with implant and combined glau-
coma surgery. Ophthalmologica 2003; 217: 208-211. 2. 
Dahan E, Drusedau M. Non-penetrating filtration surgery 
for glaucoma: control by surgery only. J Cataract Refract 
Surg 2000; 22: 292-298. 3. Shaarawy T, Flammer J, Smits 
G, et al. Low first postoperative day intraocular pressure 
as a positive prognostic indicator in deep sclerectomy. Br 
J Ophthalmol 2004; 88: 658-661. 4. Shaarawy T, Karlen 
M, Schnyder C, et al. Five-year results of deep sclerecto-
my with collagen implant. J Cataract Refract Surg 2001; 
27: 1770-1778. 

P400 THE EFFECTIVENESS OF DEEP SCLERECTOMY 
PERFORMED SIMULTANEOUSLY WITH PHACOEMUL-
SIFICATION WITH IMPLANTATION INTO SCLERAL BED 
SK-GEL AND T-FLUX- 12 MONTHS OBSERVATION
M. Rekas, J. Wierzbowska, K. Lewczuk, A. Siemiatkows-
ka, A. Stankiewicz
Military Health Service Institute, WARSAW, Poland

Purpose: The purpose of this work was to present effec-
tiveness and safety of phacodeepsclerectomy with absorb-
able implant of sodium hialuronate (sk-gel/corneal) or non-
absorbable acrylic implant (t-flux/iol tech). 
Materials and methods: Retrospective analysis included 
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two groups of patients after phacoemulsification and deep 
sclerectomy. Group I (sk-gel) consisted of 36 patients (40 
eyes) with implantation sk-gel into scleral bed 23 patients 
(23 eyes) qualified into group II (t-flux) in who implanted 
t-flux. At the control studies BCVA, IOP, anterior and pos-
terior segment of the eye were examined. Control testing 
was done in day 1 and 7 after surgery and later after 1, 3, 
6 and 12 months. Complete success rate was defined as 
IOP ≤18 mmhg without medications and qualified success 
rate as IOP ≤18 mmhg without and with medications. In 
statistical analysis u Mann-Whitney’s test, t-student’s test, 
pair sequence Wilcoxon’s test were used as well as vari-
ance analysis (one-way anova) and chi square test. Sur-
vival analysis was done with Kaplan-Meier method with 
the use of log rank test. 
Results: After 360 days of observation the mean value of 
IOP in the sk-gel group was 12.7 ± 0.6 (se) mmHg and in 
t-flux group 14.6 ± 0.7 (SE) mmHg. It was a decrease in 
the mean IOP by 39.1% (p=.000) and 35.7% (p=.000) re-
spectively to the values before surgery in particular groups. 
In both groups fewer medications were used than before 
surgery and the results were statistically significant (p<.05). 
Complete surgical success rate and qualified success rate 
was reached respectively in group I (81.7% and 91.9%) and 
in group II (72.7% and 83.8%) at the end of observation. In 
the entire observation period there was no statistically sig-
nificant difference between groups I and II (p>0.05). Gonio-
puncture with laser nd:yag performed in 16 eyes; included 
10 eyes with implant sk-gel (25.0%) and 6 eyes with im-
plant t-flux (26.1%) (p>.05). Subconjunctival injections with 
5-fu were done in 5 eyes in the sk-gel group (12.5%) and 
in 3 eyes in the t-flux group (13.0%) (p>.05). There was 
no statistically significant difference between character and 
quantity of complications in studied groups of eyes. 
Conclusions: Deep sclerectomy with absorbable implant 
sk-gel or non-absorbable implant t-flux are both effective 
and safe surgical methods in the treatment of open-an-
gle glaucoma with cataracts operated with phacosclerec-
tomy method. 
References: 
1. D’Eliseo D, Pastena B, Longanesi L, et al. Comparison 
of deep sclerectomy with implant and combined glaucoma 
surgery. Ophthalmologica 2003; 217: 208-211. 2. Mermoud 
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P401

12.8.10. Surgical treatment: Filtering sur-
gery: Woundhealing antifibrosis

P402 INTRAVITREAL BEVACIZUMAB FOR FILTERING 
SURGERY
B. Jonas, U.H. Spandau, F. Schlichtenbrede
Department of Ophthalmology, MANNHEIM, Germany

Purpose: To report on the intravitreal use of bevacizum-
ab as anti-proliferative agent in combination with filtering 
surgery. 
Design: Clinical interventional case-series. 
Methods: The study included 2 patients (2 eyes) who un-
derwent standard antiglaucomatous penetrating filtering sur-

gery combined with an intravitreal application of 1.5 mg be-
vacizumab. The intraocular pressure was elevated due to 
an intravitreal triamcinolone injection as treatment of ex-
udative age-related macular degeneration (patient # 1) or 
due to neovascular glaucoma (patient # 2) after an isch-
emic retinal branch vein occlusion. 
Results: At 4 and 12 weeks after surgery, respectively, 
intraocular pressure was reduced in both patients to 10 
mmHg and 14 mmHg with functioning filtering blebs. 
Conclusions: Intravitreal bevacizumab may potentially be 
helpful as addition to antiglaucomatous filtering surgery, 
particularly in neovascular glaucoma. 
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ment of rubeosis iridis from a single bevacizumab (avas-
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P403 PRIMARY TRABECULECTOMY WITH MITOMYCIN 
C IN ADVANCED GLAUCOMA
A. Miraftabi
Valiasre Hospital, TEHRAN, Iran

Purpose: To evaluate clinical outcomes of trabeculecto-
my with low dose mitomycin in phakic eyes with advanced 
glaucoma. 
Design: Retrospective noncomparative interventional case 
series. 
Patients and Methods: 54 eyes from 50 patients with ad-
vanced POAG, PACG, pseudoexfoliative glaucoma, and low 
tension glaucoma who underwent standard trabeculectomy 
with low dose (0.2 mg for 2 minutes) weck-cell soaked mi-
tomycin and releasable suture between March 2002 until 
December 2006 included. Clinical outcome measures in-
cluding postoperative IOP, change in logmar VA, incidence 
of complications, number of medication after surgery in last 
follow up. Two level of success defined: IOP<18 mmHg and 
IOP<15 mmHg + medication in last follow up. 
Results: Fifty-four eyes from 50 patients with average age 
of 59.83±15.4 who underwent trabeculectomy were eval-
uated. Patients had 13.74±11.74 months mean follow-up 
(range from 2-57 months). For 10 patients (18.6%) 5-fu 
injection was done in first month after surgery. Mean IOP 
decreased from 28.78±8.6 to 13.04±4.58 in last follow-up 
(p< 0.000 with paired t test). In 84.6% IOP level was <18 
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mmHg and in 63.5% IOP was <15 mmHg in last follow-up. 
Logmar VA was unchanged in 56.5%, increased in 26.1% 
and decreased in 17.4%. Mean number of medications de-
creased from 2.82±0.691 preoperative to 0.58+0.69 in last 
follow-up (p<0.000 with paired t test). The most common 
complication were thin bleb in 6 patients (11.11%), shal-
low AC with choroidal detachment in 4 patients (7.4%) that 
only in one patients needed drainage. Progression of cat-
aract that need for further cataract surgery in 4 patients 
(7.4%), persistant hypotonia (IOP<6 mmHg) in 2 patients 
(3.7%) without maculopathy. 
Conclusions: Primary trabeculectomy with low dose mito-
mycin and releasable sutures is an effective method for con-
trol of IOP in phakic patients with advanced glaucoma. 
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P404 TRABECULECTOMY AND VISCOCANALOSTO-
MY WITH OCULUSGEN IMPLANT: SHORT TERM RE-
SULTS
U. Gunenc, G. Arikan, G. Cingil
Dokuz Eylul University School of Medicin, IZMIR, Turkey

Purpose: To evaluate the results of patients who had tra-
beculectomy, viscocanalostomy or phacoviscocanalostomy 
with oculusgen collagen matrix implant. 
Design: Prospective, noncomparative, surgical case se-
ries. 
Participants: Seventeen eyes of 16 patients that under-
went trabeculectomy, viscocanalostomy or phacoviscoca-
nalostomy with oculusgen implant between may 2006 and 
december 2006 were included in the study. 
Intervention: In all cases oculusgen was implanted on the 
top of the scleral flap within the subconjunctival space be-
fore suturing the conjunctiva. Mitomycin c was also applied 
to the sclera in some eyes. 
Main outcome measures: Diagnosis of glaucoma, intra-
ocular pressure levels, the number of antiglaucoma med-
ications and complications were evaluated. 
Results: The mean age was 32.13 ± 24.44 years (range, 
3-79 years), mean follow-up time was 4.06 ± 2.44 months 
(range, 1-8 months). Diagnoses included primary open an-
gle glaucoma in 3 eyes, silicone oil-related glaucoma in 2 
eyes, pseudoexfoliation glaucoma in 2 eyes, aphakic glau-
coma in 2 eyes, juvenile glaucoma in 2 eyes, chronic an-
gle closure glaucoma in 2 eyes, postkeratoplasty glaucoma 
in one eye, steroid-induced glaucoma in one eye, congen-
ital glaucoma in one eye and neovascular glaucoma in one 
eye. Fifteen eyes had trabeculectomy, one eye had vis-

cocanalostomy and one eye had phacoviscocanalostomy. 
The mean preoperative IOP was 27.82±7.81 mmHg, the 
final IOP was 18.06 ± 9.38 mmHg. Mean final IOP level 
was significantly lower than mean preoperative IOP lev-
el (p=0.005). The mean number of preoperative antiglau-
coma medications was 3.18 ± 1.07 and the final number 
was 1.35 ± 1.73; the difference was significant (p=0.003). 
Postoperative complications included choroidal detachment 
in three eyes, filamentary keratitis in two eyes and hyphe-
ma in two eyes. 
Conclusions: Trabeculectomy, viscocanalostomy and 
phacoviscocanalostomy with oculusgen implant lowers IOP 
effectively and safely. But longer follow-up is necessary to 
confirm these results. 

P405 MECHANISM OF INTERFERONS REGULATED FAS 
MEDIATED APOPTOSIS IN MITOMYCIN-C RESISTANT 
HUMAN TENONS FIBROBLASTS
X.Y. Wang1, J.G. Crowston2, H. Zoellner3, P.R. Healey1

1Westmead Millennium Institute, SYDNEY, Australia, 2Uni-
versity of Melbourne, Centre for eye, MELBOURNE, Aus-
tralia, 3Westmead Hospital, SYDNEY, Australia

Purpose: Tenon’s fibroblasts are the key players in sub-
conjunctival scarring. Mitomycin-c induces fibroblast death 
by apoptosis and inhibits scar formation Resistance to mi-
tomycin-c has been reported to correlate with failure of mi-
tomycon-c trabeculectomies. Interferon induces apoptosis in 
a number of cell types. We have previously reported that 
interferon-alpha and-gamma prime mitomycin-resistant hu-
man Tenon’s fibroblasts (HTF) to FAS induced apoptosis. 
To understand the mechanism of this effect, we investigated 
the expression of FAS-related proteins and caspase activ-
ities in interferon-alpha and-gamma pretreated HTF. 
Methods: A mitomycin-resistant primary HTF cell line was 
generated from Tenon’s biopsy. Cells were pretreated with 
interferon-alpha (5,000u) and interferon-gamma (100u) for 
48 hours prior to exposure to agonistic fas antibody ch11 
(50ng/ml) for 2 days. Cell death was determined by mor-
phology and lactate dehydrogenase release assay. FAS 
and FAS-ligand expression were analyzed by flow cytom-
etry. FADD, caspase-8 and caspase-3 were detected by 
western blot. 
Results: Forty-eight hour interferon-alpha or interferon-gam-
ma pretreatment increased expression of FAS receptor, 
FADD and caspase-8. Expression was further increased 
by interferon-alpha andgamma in combination. Interferon 
pretreatment had no effect on FAS-ligand or capsase-3 
expression. Incubation with ch11 for 2 days induced 16% 
apoptosis in non-pretreated cells (p < 0.01 vs control). In-
terferon-alpha alone had no effect on ch11-induced apop-
tosis. But ch11-induced apoptosis was increased to 31% by 
interferon-gamma pretreatment and 55% by combined inter-
feron-alpha andgamma pretreatment. Antagonistic anti-FAS 
antibody zb4 completely blocked ch11-induced apoptosis. 
Application of inhibitors specific for caspase-8, caspase-3 
or a broad caspase inhibited ch11-induced apoptosis in in-
terferon-pretreated HTF in a dose dependent manner. 
Conclusions: Interferon-alpha andgamma render mitomy-
cin-resistant cells sensitive to FAS-mediated apoptosis. The 
mechanism involves increase of disc formation by upregu-
lation of FAS, FADD and caspase-8 expression. 
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P406 SURGICAL OUTCOME OF INTRAVITREAL BEVA-
CIZUMAB INJECTION AND TRABECULECTOMY WITH 
MITOMYCIN C FOR THE TREATMENT OF NEOVASCU-
LAR GLAUCOMA
N. Kitnarong
Faculty of Medicine Siriraj Hospital, BANGKOK, Thailand

Objective: To evaluate the surgical outcome of trabecu-
lectomy with mitomycin c (MMC) in neovascular glauco-
ma after an adjunctive treatment with intravitreal bevaci-
zumab (Avastin) injection. 
Design: Prospective interventional case series. 
Participants: Four patients with neovascular glaucoma pre-
sented at the department of ophthalmology, faculty of medi-
cine siriraj hospital, Mahidol University, Thailand. All patients 
had undergone an adequate panretinal photocoagulation 
(PRP) yet persisted neovascularization at the iris (NVI). 
Methods: After adequate PRP with maximal anti-glauco-
ma medication therapy, 4 patients with neovascular glau-
coma underwent intravitreal bevacizumab (1.25 mg in 0.05 
ml) injection after discussion about the risks and benefits 
and signing the comprehensive informed consent. Four 
weeks later, the patients received a fornix-based conjunc-
tival flap trabeculectomy with intraoperative MMC. The ap-
pointments for follow-up were at 1 day, 1 week and every 
4 weeks period after the operation. 
Main outcome: The visual acuity, intraocular pressure (IOP), 
number of anti-glaucoma medication and iris photography 
for NVI were compared between before and after trabec-
ulectomy. The intraoperative and postoperative complica-
tions were recorded. 
Results: There were 2 males and 2 females with the mean 
age of 60.5 years enrolled into the study. Two patients had 
proliferative diabetic retinopathy and the remaining 2 pa-
tients had retinal vascular occlusion. The absolute regres-
sion of NVI was observed within 1 week after intravitreal 
bevacizumab injection in 3 patients. One patient experi-
enced the reduction of NVI but NVI still persisted till after 
trabeculectomy. Mean IOP was reduced from 38.5 mmHg 
(range 33-42) preoperatively to 7.2 mmHg (range 2-12) 
on the 1st postoperative day. No intraoperative complica-
tion was noted. Two patients had postoperative hyphema, 
which resolved spontaneously within 1 week. During the 
mean follow-up of 9 weeks (range 5-14), 3 patients had a 

good controlled IOP (range 2-18 mmHg) without any anti-
glaucoma medication. The visual acuity was unchanged 
in 1 patient, improved in 1 patient and lost preoperative 
light perception in 1 patient. The remaining 1 patient had a 
good IOP control until at last visit when the recurrent NVI 
was detected subsequently uncontrolled IOP. The patient 
underwent diode laser cyclophotocoagulation and lost vi-
sual acuity at last visit (14 weeks). 
Conclusion: Intravitreal bevacizumab injection is an effec-
tive modality to reduce intraoperative complications during 
trabeculectomy for neovascular glaucoma. The short-term 
outcome after trabeculectomy with MMC is favourable. A 
long term follow-up should be conducted to determine the 
long term outcome. 
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P407 TRANSCONJUNCTIVAL PENETRATION OF MITO-
MYCIN-C FOLLOWING SUPRA-CONJUNCTIVAL APPLI-
CATION DURING ROUTINE TRABECULECTOMY
A. Sinha, R. Sihota, T. Velpandian, V. Gupta
All India Institute of Medical Sciences, NEW DELHI, In-
dia

Objective: Estimation of mitomycin-c concentration in the 
Tenon’s capsule following application over intact conjunc-
tiva before routine trabeculectomy.
Design: Observational case series.
Participants: Forty-one eyes of 41 patients were includ-
ed.
Materials and Methods: All patients were scheduled for 
standard trabeculectomy (as described by Cairns) for not 
achieving target intra-ocular pressure (IOP) on maximum 
tolerable medical therapy. Merocel sponge soaked with 
freshly prepared 0.4 mg/ml of mitomycin-c were placed di-
rectly over intact bulbar conjunctiva at proposed site of tra-
beculectomy for 3 minutes. A thorough wash with 10 ml of 
ringer lactate was done. Superior rectus bridle suture was 
then passed, 8-10 mm high limbus based flap was raised, 
and a part of tenon’s capsule directly beneath the site of 
application was excised. Tenon’s was homogenized, centri-
fuged and MMC concentrations were analyzed using high-
performance liquid chromatography (HPLC). 
Main outcome measures: Estimation of mitomycin-c con-
centration in Tenon’s using HPLC. 
Results: The mean age was 45.63±18.27 years (range 3 
to 77). Mean pre-operative IOP 39.49±1.2 mmHg. Of 41 
patients, 21 had chronic primary angle closure glaucoma, 
9 had primary angle closure glaucoma, 20 had other forms 
of glaucoma (congenital, angle recession, secondary, Axen-
feld Riegers anomaly, neovascular glaucoma, etc.).The av-
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erage weight of the sample of tenon’s tissue excised was 
5.51± 4.42 mg (range 0.9-17.1) and the average estimat-
ed MMC concentration found to be present in the Tenon’s 
using hplc was 18.67±32.36 x 10-6 m (range 0.38 ' 197.05 
x 106 m). In 36 of the 41 patients (87.80%) the MMC con-
centration reached above 2 x 10-6 m (concentration re-
quired to inhibit human conjunctival fibroblasts.) 
Conclusion: Mitomycin permeates into subconjunctival 
tissue after supraconjunctival application in concentration 
enough to inhibit human conjunctival fibroblasts in most of 
the cases. Application of MMC over the conjunctiva may 
be a useful alternative to sub-conjunctival or sub-scleral 
application during routine trabeculectomy and as an ad-
junct during needling of failing blebs. 
References:
1. Cairns JE. Trabeculectomy: preliminary report of a new 
method. Am J Ophthalmol 1968; 66:673-679. 2. Velpan-
dian T, Saluja V, Ravi AK, Kumari SS, Mathur R, Ranjan 
N, Ghose S. Evaluation of the stability of extemporaneous-
ly prepared ophthalmic formulation of mitomycin c. J Ocul 
Pharmacol Ther 2005;21:217-22. 3. DA Lee, TC Lee, AE 
Corres, S Kirada. Effects of mithramycin, mitomycin, dauno-
rubicin, and bleomycin on human subconjunctival fibroblast 
attachment and proliferation. IOVS 1990; 31:2136-2144. 4. 
Palmer SS. Mitomycin as adjunct chemotherapy with trab-
eculectomy. Ophthalmology 1991;98:317-21. 5. Shingleton 
BJ. Management of the failing glaucoma filter. Ophthalmic 
Surg Lasers 1996;27:445-51.

P408 CLINICAL EXPERIENCE WITH BIODEGRAD-
ABLE 3D-POROUS COLLAGEN-GLYCOSAMINOGLY-
CAN SCAFFOLD (OCULUSGEN) FOR TREATMENT OF 
REFRACTORY GLAUCOMA
H. Chen1, R. Ritch2, T. Krupin3, X.X. Li4, F. Yuan5, H. Dai6, 
W.C. Hsu7

1Chang Gung Memorial Hospital, TAIPEI, Taiwan, 2New 
York Eye and Ear Infirmary, NEW YORK, United States 
of America, 3Feinberg School of Medicine, Northwester, 
CHICAGO, United States of America, 4People's Hospital 
of Beijing University, BEIJING, China
5Zhong-Shan Hospital of Fudan University, SHANGHAI, Chi-
na, 6Beijing Hospital, BEIJING, China, 7Taipei Medical Uni-
versity Hospital, TAIPEI, Taiwan

Purpose: Subconjunctival scarring is the major cause of 
filtering surgery failure, despite evolution and modification 
of its technique. The application of three-dimensional col-
lagen-glycosaminoglycan copolymers (oculusgen) can lead 
to random and relatively loose reorganization of regenerat-
ing myofibroblasts, fibroblasts and the secreted extracellu-
lar matrix, resulting in reduced scar formation. We hypoth-
esized that subconjunctival implantation of oculusgen could 
increase the success rate of filtering surgery and we con-
duct a short-term pilot study that evaluates the safety and 
efficacy of trabeculectomy with implantation of oculusgen 
in refractory glaucoma patients.
Design: Prospective and non-randomized study.
Participants: 82 refractory glaucoma patients (m:45, f:37, 
age: 59.9 ±13.4 yrs ) which is defined as having previous-
ly failed medical, laser or surgical treatment, or some com-
bination thereof.
Methods: All patients underwent trabeculectomy with new 
device in one eye and the oculusgen was implanted on 
the top of the scleral flap at the limbus before closing the 
conjunctival wound during operations.

Main outcome measures: Intraocular pressure (IOP), num-
ber of medications and complication were assessed before 
and after surgery.
Results: The mean preoperative IOP was 44.2±16.5 mmHg 
with 2.6±0.7 antiglaucoma medications. Postoperatively, the 
mean IOP at last follow up (9 months) for all eyes was 
14.1±4 mmHg (68.1% reduction, p < 0.01) with 0.6±0.5 
antiglaucoma medications. There were no significant in-
tra-operative complications in any patients. Post-operative 
complications including transient shallow anterior chamber, 
hyphema, choroidal detachment and hypotony, no endo-
phthalmitis occurred in any patients.
Conclusion: The preliminary results of this study indicate 
that the oculusgen implantation in trabeculectomy repre-
sents a new, safe, simple and effective therapeutic ap-
proach for treating refractory glaucoma. A larger-scale study 
with a longer follow-up period is required to confirm these 
observation.
References: 
1. HSL Chen, R Ritch, T Krupin, WC Hsu, control of filter-
ing bleb structure through tissue bioengineering: an ani-
mal model, IOVS 2006;47:5310-5314. 2. Skuta GL, Par-
rish RK II. Wound healing in glaucoma filtering surgery. 
Surv Ophthalmol 1987;32:149-170. 3. Palmer SS. Mito-
mycin as adjunct chemotherapy with trabeculectomy. Oph-
thalmology 1991;98:317-321. 4. Yannas IV, Burke JF, Or-
gill DP, Skrabut EM. Wound tissue can use a polymeric 
template to synthesize a functional extension of skin. Sci-
ence 1982;215:174-176. 5. Hsu WC, Spilker MH, Yannas 
IV, Rubin PA. Inhibition of conjunctival scarring and con-
traction by a porous collagen-glycosaminoglycan implant. 
IOVS 2000;41:2404-2411. 

P409 THE EFFECTIVENESS AND SAFETY OF OCULUS-
GEN COLLAGEN MATRIX IMPLANTED IN GLAUCOMA 
PATIENTS DURING FILTERING SURGERY
X. Yuan1, X.P. Chen1, L.E.I. Li2, L.Y. Wang1

1Zhong-shan Hospital, SHANGHAI, China, 2Eye & ENT Hos-
pital of Fudan University, SHANHAI, China

Purpose: To evaluate the validity of the oculusgen colla-
gen matrix grafted in the subconjunctiva space of glauco-
ma patients and to observe its side effect. 
Method: The protocol for the study was approved by the 
ethics committee of our hospital. Informed consent was ob-
tained from all patients participating in this study. There 
are 21 glaucoma patients(30 eyes) who are implanted the 
oculusgen collagen matrix during the glaucoma filtration 
surgery and postoperatively examined 90 days. 
Result: At 90 days postopratively, the IOP of test group is 
significantly lower than the control group (p<0.05).the suc-
cessful rate of test group is 90%.the test group occurred 
less complication than the control group. 
Conclusion: Oour findings demonstrate that oculusgen col-
lagen matrix can effectly reduce the IOP after the glauco-
ma filtration surgery with less complication. 

P410 RELATIONSHIP BETWEEN FUNCTION AND UL-
TRASOUND BIOMICROSCOPIC IMAGES OF FILTERING 
BLEBS AFTER AMNIOTIC MEMBRANE-ASSISTED TRA-
BECULECTOMY
M. Naka, Y. Tatsumi, M. Fujioka, A. Kusuhara, A. Kanamo-
ri, K. Taguchi, Y. Yamada, M. Nakamura, A. Negi
Kobe University, KOBE, Japan
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Purpose: To investigate the relationship between func-
tion and ultrasound biomicroscopy (UBM) images of fil-
tering blebs after amniotic membrane (AM)-assisted tra-
beculectomy. 
Design: Cohort study. 
Participants: Twenty nine eyes of 27 consecutive patients, 
who had undergone AM-assisted trabeculectomy for refrac-
tory glaucoma for 6 months or more. 
Methods: Postoperative control was defined as good if in-
traocular pressure (IOP) was 21 mmHg or less without top-
ical hypotensives, fair if IOP was 21 mmHg or less with 
topical hypotensives, or poor if IOP was over 21 mmHg 
with topical hypotensives and oral carbonic anhydrase use 
or additional surgeries were required. UBM probe (Tomey) 
was used to examine bleb morphology. Relationship be-
tween the postoperative IOP control and the following UBM 
parameters was analyzed, which were intrableb reflectiv-
ity (high vs. low), visibility of the route of the scleral flap 
(visible or invisible), bleb height, fluid-filled space height, 
and the ratio of fluid-filled space height to bleb height. Chi-
squared test or one-factor analysis of variance with Fish-
er’s protected least significant difference as a post hoc test 
was used for statistical comparisons. 
Results: Mean age ± standard deviation (sd) was 56.3 
± 19.5 years. The mean duration between surgery and 
UBM analysis was 18.6 ± 8.0 months, ranging from 6 to 
33. The number of prior surgeries was 2.8 ± 1.4, raging 
from 1 to 7. The postoperative IOP control was good in 14 
eyes, fair in 9, and poor in 6. The intrableb reflectivity was 
not different among three IOP control groups (p=0.253), 
whereas the good control group had the significantly more 
number of the blebs with the visible route under the scler-
al flap than the fair or poor control group (p<0.05). There 
was no significant difference in bleb height and fluid-filled 
space height among three groups, while the ratio of flu-
id-filled space height to bleb height in the good control 
group (=0.96 ± 0.63) was significantly bigger than that in 
the poor control group (=0.33 ± 0.34) (p=0.0125). On the 
contrary to the previous reports of trabeculectomy without 
AM and non-penetrating trabeculectomy, most of the blebs 
(=83%) presented high reflectivity irrespective of postop-
erative IOP controls. 
Conclusions: The visibility of the route underneath scleral 
flap and the relative height of fluid-filled space to the bleb 
height were highly associated with postoperative IOP con-
trols following the AM-assisted trabeculectomy. 
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P411 RESULTS OF FILTERING SURGERY WITH DIF-
FERING DOSES OF INTRACAMERAL BEVACIZUMAB 
FOR NEOVASCULAR GLAUCOMA 
R. Kumar, V. Gupta, T. Dada, R. Sihota
R P Centre for Ophthalmic Sciences, NEW DELHI, India

Purpose: To evaluate the effect of 1mg and 2 mg in-
tracameral bevacizumab on regression of neovascularisa-

tion of iris (NVI) and surgical outcomes of filtering surgery 
in eyes with neovascular glaucoma. 
Design: Prospective interventional case series. 
Materials and Methods: 11 eyes previously treated with 
laser or anterior retinal cryopexy with persistent NVI and 
raised IOP were randomly assigned to receive 1 mg (group 
1) or 2 mg (group 2) intracameral bevacizumab. Trabec-
ulectomy with mitomycin c was performed if IOP was un-
controlled on maximum tolerable medical therapy. Anteri-
or segment photographs at each follow up were taken by 
an observer masked to the patient groups. 
Main outcome measures: To evaluate the effect on NVI 
regression and IOP control after trabeculectomy between 
the 2 groups. 
Results: Mean baseline IOP in group 1 (36.6+12.5 mmHg) 
was not significantly different from group 2 (31.8±6.7 mmHg) 
( p=0.2).reappearance of NVI occurred in one of the 5 
eyes in group 1 after 1 month of intracameral injection 
while it occurred in none of the 6 eyes in group 2. After 
trabeculectomy with MMC the mean IOP between the 2 
groups at 8 weeks post operative follow up was not signif-
icantly different; group 1 = 14±4 mmHg, group 2 = 11.5±2 
mmHg (p=0.3). 
Conclusion: A dose of 2 mg is safe but with similar effi-
cacy as 1 mg intracameral bevacizumab for neovascular 
glaucoma, however longer follow up after trabeculectomy 
would be needed to evaluate the status of iris neovascu-
larisation and IOP control. 
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P412 EFFICACY AND COMPLICATIONS OF FORNIX-
BASED TRABECULECTOMY WITH MITOMYCIN C IN 
NORMAL-TENSION GLAUCOMA
H. Matsuda
Osaka Koseinenkin Hospital, OSAKA, Japan

Purpose: To evaluate the efficacy and complications of 
fornix-based trabeculectomy with mitomycin c (MMC) in 
normal-tension glaucoma (NTG) patients. 
Methods: Clinical records of NTG patients who underwent 
fornix-based trabeculectomy with 0.04% MMC and had been 
follow-up over 3 years were retrospectively reviewed. Twen-
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ty-three eyes of 16 patients were enrolled, and mean fol-
low-up period was1305±498 days. Postoperative intraocular 
pressure (IOP), postoperative complications, visual acuity, 
and visual field were evaluated. 
Results: IOP significantly decreased from 16.5 ± 1.9 pre-
operatively to 9.1-11.8 mmHg throughout the postopera-
tive follow-up period (p < 0.001). Cumulative survival rate 
of 30% and 20% IOP reduction were 47.4% and 66.7%, 
respectively, at 3 years after surgery. Postoperative com-
plications observed were choroidal detachment (1 eye), 
hypotonous maculopathy (3 eyes), bleb leak (2 eyes), cat-
aract development (1 eye), aftercataract (1 eye). No eyes 
developed endophthalmitis). Cumulative survival rate of de-
creasing md 3db was 85.7% at 3 years. 
Conclusions: In NTG patients, fornix-based trabeculecto-
my with MMC shows significant efficacy in reducing IOP 
over 3 years after surgery. However, visual field deterio-
rates in some cases. 
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P413 INTRAVITREAL BEVACIZUMAB AS AN ADJUNCT 
FOR REFRACTORY NEOVASCULAR GLAUCOMA SUR-
GERY
Y.O. Otori
Osaka University Medical School, SUITA, Japan

Purpose: To present a series of neovascular glaucoma 
(NVG) cases that were treated with injection of intravitre-
al bevacizumab, followed by combined pars plana vitrecto-
my (PPV) and panretinal photocoagulation (PRP) with tra-
beculectomy assisted by mitomycin c. 
Design: Retrospective interventional case series. 
Participants: Four eyes of three patients (two men and 
one woman, mean age, 62.3 ± 3.8 years) with NVG and 
refractory intraocular pressure (IOP) elevation were includ-
ed. More than three-quarter of the anterior chamber angle 
were occluded in all cases. 
Intervention: Patients had injections of intravitreal beva-
cizumab (1mg) before surgery, followed by combined PPV 
and PRP with trabeculectomy assisted by mitomycin c. 
Main outcome measures: Visual acuity, iris neovasculariza-
tion, intraoperative and postoperative hyphema and IOP. 
Results: The mean follow-up period was 3.7 months (range 
3-4 months). Visual acuity remained stable or improved in 
all cases. Iris neovascularization was obviously decreased 
after the injection of bevacizumab. IOP decreased signifi-
cantly from 34.5 ± 6.0 mmHg preoperatively to 13.0 ± 6.8 

mmHg at the final visit (p<0.001). Postoperative hyphema 
was observed in only one case and was resolved after re-
injection of intravitreal bevacizumab (see figures). 
Conclusion: Injection of intravitreal bevacizumab, followed 
by combined PPV and PRP with trabeculectomy with mi-
tomycin c, effectively retained visual acuity and reduced 
IOP. Intravitreal bevacizumab appears to be a useful ad-
junct for the management of refractory NVG. 
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P414 FIRST EXPERIENCES WITH THE OCULUSGENTM 
COLLAGEN-MATRIX-IMPLANT IN GLAUCOMA SURGERY 
P.C. Ruokonen, R. Rieger, S. Berndt, N. Bailly, P. Rieck
Charité, Universitätsmedizin, BERLIN, Germany

Purpose: Scarring in the filtration area is the major limit-
ing factor for the success of penetrating glaucoma opera-
tions. The modulation of wound healing with toxic agents, 
e.g., 5-fluorouracil or mitomycin-c, promotes success, but 
increases the rate of severe complications. An alternative 
could be an implantation of a biodegradable, porous col-
lagen-matrix into the subconjunctival space, providing a 
physiologic regeneration of tenon and conjunctiva. 
Design: Non-randomised clinical trial.
Participants: Ten eyes of 10 patients in the age of 64.7 ± 
10.8 years with chronic open angle glaucoma and increased 
risk of wound healing and conjunctival scar formation. 
Intervention: A standard trabeculectomy was performed 
with use of the oculusgen collagen-matrix-implant. 
Main outcome measures: IOP, number of antiglaucoma-
tous drugs.
Results: Intra-operatively no complications occurred. The 
IOP decreased from 29.3 ± 6.7 mmHg with 3.3 ± 0.5 an-
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tiglaucomatous drugs to 13.7 ± 4.4 mmHg without topical 
treatment after one month and to 15.4 ± 3.3 mmHg af-
ter three months. In two cases, surgical intervention was 
necessary due to ocular hypotony. Formation of Tenon-
cysts with increased IOP was found in three cases after 
3-4 weeks and was treated with needling with 5-fu-injec-
tion. In one case repeated operations were necessary, in-
cluding trabeculectomy with mitomycin-c and cyclophoto-
coagultion. 
Conclusions: Early postoperative results of patients after 
trabeculectomy without mitomycin-c and using a collagen-
matrix-implant, are promising. An intensive postoperative 
care is still necessary. 
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12.8.11. Surgical treatment: Filtering sur-
gery: Complications, endophthalmitis
P415 RATE OF BLEBITIS/LATE ONSET ENDOPHTHAL-
MITIS POST GLAUCOMA FILTRATION SURGERY
Y. Buys, S. Sharan, G. Trope
Toronto Western Hospital, TORONTO, Canada

Objective: The reported rate of blebitis/endophthalmitis is 
1-6% at 2-6 years post filtration surgery. Our objective was 
to study the rate and risk factors of blebitis/endophthalmi-
tis 5-10 years post filtration surgery. 
Design: Retrospective review of consecutive patients un-
dergoing filtration surgery by one surgeon from January 1, 
1996 to December 31, 2001. 
Participants: Four hundred fifty-five eyes of 350 pa-
tients. 
Methods: Chart review. 
Main outcome measures: Data recorded patient demo-
graphics, glaucoma type, procedure details, use of anti-
metabolites, bleb leaks and manipulations, visual acuity, 
intraocular pressure and functionality of the bleb post in-
fection. 
Results: During the study period 455 eyes of 350 patients 
(43.6% males and 56.4% females) underwent 522 surger-
ies. 71.5% were caucasian and 11.1% black. 40% had pri-
mary open angle glaucoma and 24% were diabetic. Mean 
age at surgery was 65.2 years (16.9-90.6). Mean follow-
up time was 5.33 years (range, 3 days-10.7 years). Mito-
mycin c was used in 52% cases. For all surgeries 30.1% 
underwent suture lysis, 5.2% of blebs developed leak and 
1.72% underwent bleb repairs. There were 1.3% bleb re-
lated infections, 4 blebitis and 1 endophthalmitis, occurring 
3 weeks to 78 months post surgery (mean 31.3 months). 
There were 3 males and 2 females, with a mean age at 

surgery of 53.4 years (27-80); 3 were black and 2 cauca-
sian; 3 had primary open angle glaucoma, 1 low tension 
and 1 mixed mechanism glaucoma; 2 had had multiple 
surgeries. All 5 underwent trabeculectomies with a supe-
rior fornix based conjunctival flap. Mitomycin c was used 
in 4/5. Pre-infection, 4 underwent suture lysis; bleb leaks 
were seen in 4; 3 underwent surgical revision; and 1 au-
tologous blood injection. 2 had hypotony before and after 
the infection. Vision dropped in 1 after infection. The bleb 
remained functional in 3 after infection. Treatment includ-
ed intravitreal antibiotics and fortified antibiotic drops and 
in one case a vitrectomy. 
Conclusion: We found 5 (1.3%) cases of bleb infections 
in 522 filtration surgeries with a maximum of 10.8 years 
follow-up. Black race, antimetabolites, bleb manipulation, 
multiple surgeries, bleb leaks and hypotony were impor-
tant risk factors. Diabetes mellitus was not an important 
risk factor. 
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P416 INCIDENCE AND RISK FACTORS OF LATE-ON-
SET BLEB-RELATED INFECTION FOLLOWING TRAB-
ECULECTOMY
K. Ishida, K. Mochizuki, T. Yamamoto
Gifu Graduate University, GIFU, Japan

Purpose: To determine the incidence and risk factors of 
bleb-related infection following trabeculectomy. 
Methods: A retrospective chart review of all cases who un-
derwent trabeculectomy or trabeculectomy combined with 
cataract surgery, with or without antifibrotic agents from 
january 1, 1985, through december 31, 2005 at our hospi-
tal was performed. The Kaplan-Meier survival method was 
used to estimate incidence of late-onset bleb-related infec-
tion including blebitis and endophthalmitis. Cox regression 
analysis was performed using sex, age, present of diabe-
tes mellitus and/or systemic hypertension, laterality, type 
of glaucoma, number of previous incisional operations, pre-
operative lens status (i.e., phakia, aphakia, or pseudopha-
kia), trabeculectomy performed without concurrent cataract 
surgery, use of adjunctive antibiotics (i.e., Mitomycin-c and 
5-fluorouracil), filtering bleb location, presence of bleb leak, 
continuous use of antibiotics or steroid, and additional bleb 
needling procedure, to identify risk factors. 
Results: A total of 2115 cases of 1348 patients were in-
cluded in the study. The average follow-up was 5.0 years. 
Fifty-five eyes (2.6 %) experienced an episode of bleb-
related infection. Bleb leak was observed in 18.3% (388 
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cases). The cumulative incidence of bleb-related infection 
was 7.8 % at 12 years. Risk factors for bleb-related infec-
tion included presence of bleb leak (p<0.0001), younger 
age (p=0.02), presence of diabetes mellitus (p=0.02), and 
continuous use of antibiotics (p=0.03). 
Conclusions: Bleb leakage is a significant risk factor for 
late-onset bleb-related infection. Continuous use of antibi-
otics after surgery may increase risk for infection. 

P417 BLEB-RELATED INFECTIONS AFTER TRABECU-
LECUTOMY WITH MITOMYCIN C: LIMBUS-BASED VER-
SUS FORNIX-BASED CONJUNCTIVAL FLAP
O. Oura
Osaka Koseinenkin Hospital, OSAKA, Japan

Purpose: To compare the incidences of bleb-related in-
fections after limbus-based conjunctival flap and fornix-
based conjunctival flap for trabeculectomy with mitomy-
cin c (MMC). 
Design: Retrospective nonrandomized comparative inter-
ventional case series. 
Participants: One thousand one hundred eighty seven 
eyes. 
Methods: We retrospectively reviewed the records of 1187 
consecutive trabeculectomies with MMC performed at the 
Osaka Koseinenkin hospital from 1995 to 2002. Limbus-
based trabeculectomy was performed until January 2000, 
and then, fornix-based trabeculectomy was performed. 
Main outcome measures: The incidence of bleb-related 
infections, the 5-year probability of developing bleb-relat-
ed infections. 
Results: The overall incidence of bleb-related infections 
was 1.6% (19 eyes of 1187) with the mean follow-up pe-
riod of 1188 ± 40 days (range: 90-3974 days). Bleb-relat-
ed infections developed in 2.3% of patients (17 of 727) 
with limbus-based trabeculectomy and in 0.4% (2 of 460) 
with fornix-based trabeculectomy. The 5-year probability of 
developing bleb-related infections of limbus-based trabec-
ulectomy was 3.8%, which was significantly higher than 
that of fornix-based trabeculectomy (0.4%) (p= 0.034, lo-
grank test). 
Conclusions: Fornix-based trabeculectomy significantly de-
creases the risk of bleb-related infection compared to lim-
bus-based trabeculectomy. 
References:  
1. Waheed S, Ritterband DC, Greenfield DS, Liebmann 
JM, Sidoti PA, Ritch R. Bleb-related ocular infection in chil-
dren after trabeculectomy with mitomycin c. Ophthalmology 
1997;104:2117-20. 2. Kano K, Kuwayama Y, Mizunoya H. 
Clinical results of fornix-based trabeculectomy with a scler-
al tunnel. Nippon Ganka Gakkai Zasshi 2005;109:75-82. 
3.Kano K, Kuwayama Y. Characteristics of filtering blebs 
after fornix-based trabeculectomy with a scleral tunnel. Nip-
pon Ganka Gakkai Zasshi 2005;109:285-91. 4. Alwitry A, 
Patel V, King AW. Fornix vs limbal-based trabeculectomy 
with mitomycin c. Eye 2005;19:631-6. 5.Tezel G, Kolker AE, 
Kass MA, Wax MB. Comparative results of combined pro-
cedures for glaucoma and cataract: ii. Limbus-based ver-
sus fornix-based conjunctival flaps. Ophthalmic Surg La-
sers 1997;28:551-7. 

P418 REVISION OF OVERFILTERING BLEBS FOLLOW-
ING TRABECULECTOMY WITH MITOMYCIN C USING 
SCLERAL PATCH GRAFTS
A.D. Braganza, S.M. Korah
Christian Medical College Vellore, VELLORE, India

Objective: To determine visual outcome, intraocular pres-
sure (IOP) control and complications of scleral patch graft-
ing (SPG) for overfiltering blebs following trabeculectomy 
with intraoperative application of mitomycin c.
Design: Case series: chart review of all patients under-
going SPG for overfiltering blebs between September 1, 
2004 and August 31, 2006 
Participants: Eight eyes of 7 patients were included.
Intervention: Revision of an overfiltering bleb using SPG 
was the intervention studied. All operations were performed 
by a single surgeon (AB). Surgery involved exposure of the 
trabeculectomy site with a fornix based conjuctivo-Tenon’s 
flap, excision of avascular conjunctiva, Tenon’s cysts, or 
necrotic sclera and application of a partial thickness donor 
scleral flap sutured all round with interrupted 10-0 monofil-
ament nylon sutures. The conjunctiva was then advanced 
over the flap and reattached at the limbus. Choroidal drain-
age, where necessary, was performed at a separate infero-
temporal site by a standard technique. 
Main outcome measures: Visual acuity, IOP, presence of 
hypotonous maculopathy and the bleb appearance were 
compared pre and post operatively. Other prior interven-
tions to control bleb function and interventions needed fol-
lowing bleb revision were also recorded. Age, sex and type 
of glaucoma were noted. 
Results: Mean follow up was 517(106-764) days. Five pa-
tients were below 35 yrs old and two were children. Juve-
nile open angle glaucoma (3 eyes) and glaucoma associ-
ated with microspherophakia (3 eyes) were the commonest 
diagnoses. Hypotonous maculopathy with decrease in vision 
was the indication for surgery in all. Time between trabecu-
lectomy and revision averaged 548(122-2363) days. Seven 
eyes had prior intrableb injection of autologous blood with 
failure to control overfiltration. Postoperatively, all patients 
showed reversal of hypotonous maculopathy with improve-
ment of visual acuity to the pre morbid level. One patient 
developed a cataract but improved to 6/9 following cataract 
surgery. IOP averaged 2 ± 0.71 mmHg preoperatively and 
was 12 ± 4.95 mmHg at 6 weeks. At the last follow up the 
mean IOP was 12 ± 2.26 mmHg off all medication. 
Conclusions: SPG was effective in reversing hypotony and 
hypotonous maculopathy. Patients undergoing SPG were 
significantly younger than those undergoing trabeculecto-
my during the same period (208 eyes, p < 0.01) suggest-
ing young age as a risk factor for overfiltration. The dura-
tion of hypotonous maculopathy did not affect the rate or 
amount of visual recovery. Vision improved before clear-
ance of choroidal effusions.
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P419 BLEB NEEDLING REVISION (BNR) WITH SUB-
CONJUNCTIVAL 5- FLUOROURACIL (5FU) IN AFRI-
CAN-CARIBBEAN PATIENTS IN BIRMINGHAM, UNIT-
ED KINGDOM
T.A. Williams, M. Chiang, F. Sii, T. Sharma, K. Papastav-
rou, P. Shah
Birmingham and Midland Eye Centre, BIRMINGHAM, Unit-
ed Kingdom

Introduction: Regae (research in glaucoma and ethinicity) 
is a UK-based multidisciplinary research programme whose 
research is aimed at the prevention of avoidable glauco-
matous blindness in the diverse ethnic population of the 
West Midlands, UK. Phase 3 of the project is involved in 
the outcome of surgical intervention with MMC-trab in this 
population. There is no information in the world literature 
regarding the use of BNR with 5fu in patients of African-
Caribbean (AFC) origin. 
Objectives: To investigate factors associated with postop-
erative BNR with 5fu in an AFC population following MMC-
trabeculectomy and to identify factors associated with ad-
verse outcome in this group. 
Design: Interventional case series. 
Participants: Prospective consecutive study of patients 
with advanced refractory glaucoma undergoing MMC-tra-
beculectomy under a single glaucoma-specialty team in 
Birmingham, UK. 
Interventions: All patients underwent a mitomycin-c aug-
mented trabeculecomy (modified cairns type trabeculecto-
my with fornix-based conjunctival flap with intraoperative 
MMC (0.1-0.4 mg/ml). Postoperative BNR with 5fu was 
performed in a subset of patients using the operating mi-
croscope in the operating theatre. 
Main outcome measures: Intraocular pressure (IOP).
Results: A total of 229 eyes (190 patients) in total study 
group of which 43 eyes (19%) underwent BNR with 5fu. A 
subgoup of 35 patients (38 eyes) of African-Carribean eth-
nicity were identified. Mean age 52 years (range 11-77). 
Males/females 21:14. Glaucoma aetiology (no. eyes). Pri-
mary open angle glaucoma (POAG) (17); juvenile open an-
gle glaucoma (JOAG)(11); traumatic (4); uveitic (1); fuchs 
(1); neovascular (1); pseudoexfoliation (1); pigmentary (1) 
normal-tension (1). Nine of the 38 AFC eyes (8 patients) 
(24%) underwent BNR with 5fu. Of this subset: Mean age 
65 years; Male:female=4:4; Glaucoma aetiology: POAG (4); 
JOAG (2); traumatic (1), fuchs (1); PXF (1). Eight eyes 
(89%) were on at least 3 topical glaucoma medications 
preoperatively. Five eyes (56%) had previous additional 
ocular surgery. Mean no of BNR with 5fu = 1.7 (range 
1-4). Six eyes (67%) underwent BNR with 5fu within 1 
month of MMC-trab. Mean change in IOP following BNR 
with 5fu to be assessed. No complications following BNR 
with 5fu occurred. 
Conclusions: Patients of AFC origin are a subset of patient 
at significant risk of requiring postoperative BNR with 5fu 
following MMC-trab. In this study addition to AFC ethinic-
ty these patients have multiple risk factors associated with 

bleb failure. BNR can be safely and effectively performed 
in AFC eyes. 
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P420 SAFETY AND EFFICACY OF RENEEDLING WITH 5-
FLUOROURACIL IN FAILED TRABECULECTOMY BLEBS 
IN A DISTRICT GENERAL HOSPITAL
M. Mughal1, V. Wagh1, K. Chalioulias2, C.M. Graham1

1Torbay Eye Unit, TORQUAY, United Kingdom, 2Birmingham 
& Midland Eye Centre, BIRMINGHAM, United Kingdom

Purpose: to determine the safety and efficacy of renee-
dling with 5-flurouracil in failed trabeculectomy blebs over 
a five-year period in a district general hospital.
Design: a retrospective casenotes review of 88 consecu-
tive cases was undertaken and analysed performed by a 
single glaucoma surgeon (CMG).
Methods: several parameters were measured including 
age of patient, right or left eye, augmentation of initial bleb 
with antimetabolite, time to failure, mean preoperative in-
traocular pressure, visual acuity preoperatively, postoper-
ative intraocular pressure, postoperative visual acuity, as-
sociated postoperative morbidity. 
Main outcome measures: IOP <21mmHg and a reduc-
tion from baseline of 20%.
Results: IOP decreased from 27.6 ± 6.8mmHg (range 22-
32 mmHg) to 15.4 ± 4.9 mmHg (range 8-22 mmHg) post 
reneedling with no appreciable visual morbidity immediately 
postoperatively. Subsequent visual decline was attributed 
to other factors such as cataract. 78% patients remained 
treatment free at 6 months. 
Conclusion: Reneedling with 5-fluorouracil of failed trab-
eculectomy blebs is safe and effective in a district general 
hospital setting with low postoperative visual morbidity. 
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failure of 5-fluorouracil needling revision for failed conjunc-
tival filtration blebs. Am J Ophthalmol 2001;132:875-80. 

P421 DEKOMPRESSION RETINOPATHY AND POSSI-
BLE RISK FACTORS
M. Saricaoglu, D. Kalayci, D. Guven, A. Karakurt, H. Ha-
siripi
Ankara Numune Training and Research Hosp, ANKARA, 
Turkey

Objective: To discuss the probable causes of decompres-
sion retinopathy. 
Design: Case series. 
Methods: We performed combined trabeculotomy-trabec-
ulectomy with mitomycine c (MMC) under general anes-
thesia in a case of congenital glaucoma, trabeculectomy 
with MMC in a case of pseudofakic Fuchs’ heterochromic 
iridocyclitis because of unresponsiveness to antiglaucoma 
medications and pars plana vitrectomy under general an-
esthesia in a case of vitreous condensation secondary to 
pars planitis. Decompression retinopathy appeared after 
these three surgeries, two after filtration surgery and one 
after pars plana vitrectomy. 
Results: Retinal hemorrhages seen in cases with congen-
ital glaucoma and pars planitis resorbed without any se-
quelae in 1-3 months. Retinal hemorrhages were also re-
sorbed in case with Fuchs’ heterochromic iridocyclitis, but 
the increase in visual acuity was not so high because of 
the involvement of the macula. In this case levels of plas-
ma homocystein and CRP were detected as elevated. 
Conclusion: We thought the long term preoperative in-
traocular pressure elevation, intraoperative use of MMC, 
young age, myopia, the preference of general anesthesia 
and factors causing vascular endothelial dysfunction (such 
as hyperhomocysteinemia and elevated CRP level) as the 
causes of decompression retinopathy. 
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12.9. Surgical treatment: Trabeculectomy, 
goniotomy
P422 SURGICAL OUTCOME IN PAEDIATRIC GLAUCO-
MA
S.D. Dubey, M.G. Gandhi, G.S. Sood, A.P. Pandey
Dr. Shroff's Charity Eye Hospital, DELHI, India

Objective: To review the surgical outcome in various types 
of pediatric glaucoma cases. 
Design: Retrospective interventional case series. 
Participants: All children less than 14 years of age who 
were operated for glaucoma between March 2003 and April 
2005 were included in this study. 
Intervention: Patients with primary developmental glauco-
ma (PDG) underwent combined trabeculotomy with trabecu-
lectomy (CTT) with MMC, whereas patients with secondary 
glaucoma underwent tube implant or transsceleral-cyclopho-
tocoagulation (TSCPC) depending on their visual outcome. 
Follow up period ranged from 12 months to 30 months. 
Main outcome measures: Pre- and postoperative intra-
ocular pressure, corneal clarity, visual acuity, refractive er-
ror and complications. 
Results: Forty-four eyes of 38 patients were included. Eighty 
percent (35 eyes) had primary developmental glaucoma and 
20% (9 eyes) had secondary glaucoma. The success rate or 
probability of having a postoperative IOP <21 mmHg (with-
out or with one antiglaucoma medication) and a clinically 
stable glaucoma at one year in primary cases was 88.57%.
re-surgery was required in 11.43% cases. Success rate in 
secondary cases treated with tube implants/TSCPC was 
66.67%. The mean percent reduction in IOP was 50.98% 
in primary cases and 24.33% in secondary cases. 9 eyes 
had minor intra- or postoperative complications but none 
had any sight threatening complications. 
Conclusion: The prognosis in primary developmental glau-
coma is good with CTT. Tube implant was found to be 
useful for the treatment of refractory pediatric glaucoma, 
and it may be safely used in a subgroup of eyes with un-
controlled IOP. 
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P423 AN EASY APPROACH OF TRABECULOTOMY FOR 
CONGENITAL GLAUCOMA BY TRANSILLUMINATION 
AND DEEP SCLERECTOMY
C.Y. Huang, M.W. Hsu, H.Y. Tseng, K.Y. Wu
Kaohsiung Medical University, KAOHSIUNG, Taiwan

Purpose: To demonstrate an easy way for trabeculotomy 
by transillumination and deep sclerectomy methods and the 
surgical results in congenital glaucoma patients. 
Design: Retrospective, noncomparative, surgical case se-
ries. 
Participants: Eighteen eyes of 14 patients diagnosed with 
congenital glaucoma. 
Intervention: Trabeculotomy combined with adjuvant trans-
illumination and deep sclerectomy methods. The surgical 
procedures include 1) a limbus-based conjunctival flap, 2) 
first transillumination with ocutome illuminator to identify 
the surgical landmark, 3) a laminar limbus-based trape-
zoid scleral flap, 4) second transillumination to identify the 
Schlemm’s canal and trabeculum area, 5) a second deep 
pentagonal scleral flap, dissecting from supra-ciliary body 
beneath the first flap, including deroofing of Schlemm’s ca-
nal, 6) finding the Schlemm’s canal and performing trabec-
ulotomy, 7) suturing the second deep pentagonal scleral 
flap, 8) suturing the trapezoid scleral flap, and 9) a run-
ning suture of the conjunctival flap. 
Main outcome measures: Preoperative and postopera-
tive intraocular pressure. 
Results: The follow-up time ranges from 1 to 7 years. The 
successful rate was 78% (14/18). In these successful eyes, 
the mean preoperative and postoperative intraocular pres-
sure was 24.96±4.11 and 11.82±1.99 mmHg respectively. 
In the four failure eyes, one eye was operated at age of 
16 years and 2 eyes of one case had received previous 
unsuccessful glaucoma surgery in another hospital. 
Conclusions: Using adjuvant transillumination and deep 
sclerectomy methods, trabeculotomy can be performed more 
precisely and easily. The surgical outcome is satisfying. 
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P424 TRABECULOTOMY IN CHILDHOOD GLAUCOMA: 
LONG-TERM RESULTS.
J.D. González Bouchon, C. Zapata, C. Soto, M. González, 
A. Varas
‘Guillermo Grant Benavente’ Hospital, CONCEPCIÓN, 
Chile

Objective: To conduct research work on those factors that 
affect long-term evolution in patients suffering from child-
hood glaucoma. 
Design: Non-comparative series of retrospective cases. 
Participants: Forty-eight patients (80 eyes) with childhood 
glaucoma that have been observed during 24 years, at a 
10-year-tracking average. 
Method: Checking and review of medical records of those 
operated patients that have been diagnosed primary and 
secondary childhood glaucoma, at least at a 10-year-track-
ing. 
Main Parameters Observed: Type of glaucoma, diagnosis 
age, first surgery age, pre-operative IOP, type of first sur-
gery, good final visual acuity (better than 0.3), fair (between 
0.3 and 0.1), poor (lower than 0.1); IOP during last visit. 
Results: Forty-nine percent of operated eyes referred to 
patients suffering from primary childhood glaucoma. Ninety-
five percent of these eyes were applied trabeculotomy as 
first surgery. Average pre-operation intra-ocular pressure 
in those eyes operated on primary childhood glaucoma 
reached 32 mmHg. Measurement read 17.53 mmHg dur-
ing last control. Ninety percent of the eyes featured an 
intra-ocular pressure similar to or lower than 21 mmHg 
during last control. Seven percent of these eyes reached 
fair visual acuity, and a good one in patients with primary 
childhood glaucoma. Diagnosis average age in the cases 
of the eyes that had accomplished good visual acuity was 
0.26 years, while in those cases featuring poor visual acuity 
such age was 1.61 years (p<.001). Average age for first 
surgery in eyes having good visual acuity was 0.35 years. 
On the other hand, average in those eyes featuring poor 
visual acuity was 2.31 years (p<.0006). 
Conclusions: Trabeculotomy shows good results in achiev-
ing long-term control of intra-ocular pressure, especially 
in patients with primary childhood glaucoma. Intra-ocular 
pressure control is not the only factor that is related to 
a good visual outcome in patients suffering from child-
hood glaucoma. Good visual result in patients with primary 
childhood glaucoma is related to a three-month-average 
diagnosis, as well as to early surgery. Failing in being 
subjected to regular medical control turns out to be an 
important factor related to poor visual results in patients 
with primary childhood glaucoma. 
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12.10. Surgical treatment: Cyclodestruc-
tion

P425 COMPRESSIVE TRANSSCLERAL PROBE FOR LA-
SER CYCLOPHOTOCOAGULATION
G. Klyuyev1, A. Privalov2
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Introduction: The coagulation of the ciliary body depends 
on different parameters of irradiation, delivery systems and 
to a considerable degree on scattering properties of con-
junctiva and sclera. Uncontrolled application of methods 
with monofibers do not take into account the dynamics of 
optical properties of sclera and conjunctiva with compres-
sion, which has an influence on spatial distribution of irra-
diation. Such application can result in unpredictable out-
comes of cyclophotocoagulation and complications. The 
clinical results of different probes including the known g-
probe demonstrate such failures. 
Purpose: To increase the safety of cyclophotocoagulation, 
reduce the risk of sclera perforation, enhance the sclera 
transmission progressively with compressive transscleral 
probe and standardize the effects with different sclera con-
ditions using controlled compression of the fiber tip. 
Methods: We have developed a set of compact probes 
for contact-compressive effect. The probe represents a cy-
lindrical construction of different dimensions with 600 μm 
movable monofiber. The fiber is fixed in the springing at-
tachment, which provides a dosed controlled compression 
of the monofiber tip into sclera. Taking into account exper-
imental and theoretical data about a significant increase of 
direct transmission of sclera and conjunctiva with compres-
sion the probe provided a dosed impression of the fiber 
end into sclera with compressive force of 1-5×104 dynes. 
The developed probe was equipped with a 0.81 μ diode 
laser with power of 0.1-3 w. The compressive probe with 
diode laser was used on more than 70 patients with differ-
ent types of glaucoma. We used cw-power of 1-2 w, du-
ration of 1 sec, and applications number of 30-40 at 270º 
at 1.5 mm from the limbus. Taking into consideration in-
ertia of squeezing effects, the cyclophotocoagulation was 
applied in 5-10 seconds after initial compression of the fi-
ber into sclera. 
Results: The application of compressive probe for laser 
cyclophotocoagulation almost eliminated the risk of se-
vere complications. Slight efforts of compression (up to 
104 dynes) permitted to avoid the damage of sclera in the 
case of its thinning in some pathological states. The efforts 
of up to 4×104 dynes were used for elderly patients with 
age-related changes in sclera. The treatment was assessed 
on standard criteria. The success rate was 86% after 1-3 
sessions, the mild complications rate was 8%. No severe 
complications were observed such as hypotonia or phthi-
sis, which are relevant to many methods, including stan-
dard protocol cyclophotocoagulation. In some cases, there 
was a local hemorrhage, damage of conjunctiva and sclera, 
mild postoperative inflammation and pain. 
Conclusion: Compressive probe is a simple and convenient 
device. The design of the probe provides sterilization and 
the replacement of operating monofiber if necessary. The 
method of laser irradiation delivery with developed probe 
increased the efficacy of cyclophotocoagulation. The appli-
cation of the probe allowed us to modify cyclophotocoag-
ulation, which provided the success rate comparable with 
methods of relatively small power of laser irradiation with 
low risk of complications. 

P426 ENDOSCOPIC CYCLOPHOTOCOAGULATION WITH 
PHACOEMULSIFICATION: AN EVIDENCE-BASED, RAN-
DOMIZED, PROSPECTIVE, CONTROLLED LONG TERM 
STUDY
J. Berke, R.T. Sturm, R.M. Caronia, D.B. Nelson, D.A. 
Gerard
Ophthalmic Consultants of Long Island, LYNBROOK, NY, 
United States of America

Purpose: To establish whether adding endoscopic cyclo-
photocoagulation (ECP) to phacoemulsification (PHACO) 
in the management of medically controlled glaucoma and 
cataract diminishes long-term glaucoma medication require-
ments and/or intraocular pressure compared to phacoemul-
sification alone. 
Design: Prospective, randomized, controlled, long-term 
study. 
Participants: Seven hundred seven eyes treated by five 
surgeons. Statistician assigned 626 PHACO-ECP and 81 
PHACO alone. 
Results: PHACO-ECP mean pre-operative IOP 19.08 ± 
4.14 mmHg and 15.73 ± 3.00 post-operatively (p= 4.48 
x 10-72). In PHACO alone arm pre-operative IOP 18.16 
mmHg ± 3.38 mmHg, and 18.93 ± 4.12mmHg post-opera-
tively (p=.01). Mean number of glaucoma medications 1.53 
+/- 0.89 in PHACO-ECP arm, decreasing to 0.65 ± 0.95 
(p=1.23 x 10-85) post-operatively. Pre-treatment PHACO 
alone group 1.20 ± 0.83 and 1.20 ± 0.87 post-operatively 
(p=.50) (image 1). There was no difference in the incidence 
of cme, retinal detachment, or other complications between 
the groups. PHACO-ECP patients spent $1,503.57 per year 
less on glaucoma medications; control patients $189.96 
more per year. Mean follow-up 3.2 years (0.5 5.8). 
Conclusion: This is the largest long-term surgical glauco-
ma study reported. The control group embodies the largest 
cohort of medically controlled glaucoma patients and their 
eventual course following phacoemulsification. Adding ECP 
to PHACO diminishes IOP and patients’ long-term medi-
cations without increased risk. Significant financial benefit 
accrued to these patients. PHACO alone neither decreas-
es IOP or medications. These powerful results suggest a 
paradigm shift in management of the cataract surgery pa-
tient with concomitant medically controlled glaucoma. Com-
bining ECP with PHACO should be considered the treat-
ment of choice in this common situation. 
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P427 REPRODUCIBILITY OF TREATMENT GUIDELINE 
FOR DIODE LASER TRANSSCLERAL CYCLOPHOTO-
COAGULATION (TSCPC) FOR INTRACTABLE GLAU-
COMA
A.V. Datta1, H.S. Ahluwalia2, M.W. Austin2

1Hairmyres Hospital, GLASGOW, United Kingdom, 2Single-
ton Hospital, SWANSEA, United Kingdom

Objective: Cyclophotocoagulation (based on level III evi-
dence) is indicated for patients with refractory glaucoma. 
Various authors have described schemes for how the pro-
cedure should be delivered and have varied between stan-
dardised 'doses' with up to several treatments and more 
aggressive initial applications aimed at reducing the num-
ber of treatment sessions. A refinement of technique may 
allow a more predictable result hence we formulated a 
treatment guideline with variable dosing following review 
of literature. 
Design: Prospective audit. In the first loop, single sur-
geon carried out all the treatment to reduce interindividu-
al variability. An audit was done to compare our practice 
with the published literature. We reaudited our care af-
ter three years to evaluate the reproducibility of the treat-
ment guideline when more than one surgeon performed 
the procedure. 
Participants: Patients were divided into two groups. Group 
I: trabeculectomy contraindicated (seeing eyes). Group II: 
painful blind eyes (non-seeing eyes). Group I included pa-
tients who had previous multiple procedures either surgi-
cal drainage including valve, or laser trabeculoplasty, or 
deemed to present too high a risk of failure because of 
conditions like cicatricial conjunctivitis or declined surgery. 
Group II included patients who had high IOP with no po-
tential of recoverable vision. 
Methods: Transscleral cyclophotocoagulation was car-
ried out using the oculight SLX semiconductor diode 810 
nm laser system with contact g-probe delivery (iris med-
ical instruments, mountain view, ca 94043 www.irismedi-
cal.com). (table 1) 
Main outcome measures: Treatment was considered a 
success when there was both (i) an intraocular pressure 
(IOP) reduction of 30% from the preoperative baseline val-
ue and (ii) final IOP ≤ 22 mmHg with or without topical/
oral medications. In group II success criteria were defined 
as either significant reduction of discomfort of the eye or 
pain-free or in the patients with decompensating cornea, 
clear cornea with an intact epithelium. 
Results: Our results from both loops of the audits show 
that the treatment guideline is fairly reproducible and the 
results comparable with other series in the literature with 
one of the lowest retreatment rate (25.7%). (table 2) 
Conclusion: Diode laser tscpc is a relatively safe proce-

dure for refractory glaucoma over medium term. The low 
retreatment rate vis a vis success rate and reproducibility 
of the treatment guideline is a valuable feature. 
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al diode laser cyclophotocoagulation in the treatment of 
advanced refractory glaucoma. Ophthalmology 1997; 104: 
1508-19; discussion 1519-20. 5. Spencer AF, vernon SA. 
'Cyclodiode': results of a standard protocol. Br J Ophthal-
mol 1999; 83: 311-6. 6. Martin KR, Broadway DC. Cyclo-
diode laser therapy for painful, blind glaucomatous eyes. 
Br J Ophthalmol 2001; 85: 474-6. 

P428 INITIAL EXPERIENCE WITH MICROPULSE DIODE 
LASER TRANSSCLERAL CYCLOPHOTOCOAGULATION 
FOR SEVERE GLAUCOMA
M.C.D. Aquino, A. Tan, Y.H. Chan, P.T.K. Chew
National University Hospital, SINGAPORE, Singapore

Aim: To evaluate the efficacy and safety of micropulse di-
ode laser transscleral cyclophotocoagulation for the treat-
ment of severe glaucoma. 
Design: Prospective interventional case series. 
Patients and Methods: This is a single centre, prospec-
tive study of 23 eyes of 21 patients with medically uncon-
trolled glaucoma who were treated with micropulse diode 
laser transscleral cyclophotocoagulation using a custom-
ized fiberoptic probe. The procedure was performed by a 
single surgeon from between May 2006 to Jan 2007, and 
patients were followed up for 6 months. If the intraocular 
pressures remained above 21mmHg despite medications 
for more than 1 month after cyclophotocoagulation, the 
procedure was repeated. 
Results: The mean follow up was 5.4 + 1.3 months. Rate 
of relative success, defined as a 30% or more reduction in 
intraocular pressure and/or a final intraocular pressure be-
low 21 mmHg, was 68.8% at 6 months. Mean intraocular 
pressure was reduced from 35.7 + 8.96 mmHg to 14.9 + 
8.05 mmHg at 1 month (p <0.001), 14.1 + 10.1 mmHg at 
3 months (p <0.001) and 14.4 + 7.42 mmHg at 6 months 
(p< 0.001). All patients were taken off oral acetazolamide. 
The number of pressure lowering eye drops was reduced 
from 1.9 + 1.1 to 1.5 + 1.3 at 6 months (p = 0.01).No ma-
jor complications were encountered. 
Conclusion: Micropulse diode laser transscleral cyclopho-
tocoagulation appears to be an effective and safe meth-
od of reducing intraocular pressures in cases of medically 
uncontrolled glaucoma, with the pressure-lowering effect 
persisting for at least 6 months.   
References:
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land PA, Nguyen NT. Cyclophotocoagulation: a report by 
the American Academy of Ophthalmology. Ophthalmology 
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12.11. Surgical treatment: Cyclodialysis
P429 AB-EXTERNO CYCLODIALYSIS WITH TRABECU-
LECTOMY : A NEW WAY OF TREATING INTRACTABLE 
GLAUCOMA AFTER PENETRATING KERATOPLASTY
V. Gupta, P. Naithani, T. Dada, G. Shailesh, R. Sihota
Dr RP Centre for Ophthalmic Sciences, NEW DELHI, In-
dia

Purpose: To report the effect of cyclodialysis ab externo 
combined with trabeculectomy augmented by mitomycin c 
in post- keratoplasty glaucoma. 
Design: Prospective non-comparative interventional case 
series. 
Methods: Ten eyes of 10 patients with refractory glau-
coma after penetrating glaucoma underwent cyclodialysis 
along with augmented trabeculectomy. The following vari-
ables were evaluated; visual acuity, intraocular pressure 
(IOP) and corneal clarity over a follow up of 11.14+1.4 
months. [95%ci 9.7-12.5] 
Results: The procedure resulted in a 28.4% reduction of 
IOP postoperatively at each time point of follow up in each 
case. No untoward complications like vitreous haemorrhage 
or choroidal detachment were seen in any case. The cor-
neal graft clarity was unchanged in clear grafts and there 
was a mildly increased clarity of the cornea in failed grafts. 
The visual acuity showed a mild improvement or remained 
the same in all cases. 
Conclusions: Cyclodialysis ab-externo with augmented tra-
beculectomy provides a simple, safe and effective method 
of lowering IOP in intractable glaucoma following penetrat-
ing keratoplasty without compromising the corneal graft. 
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12.12.2. Surgical treatment: Cataract ex-
traction: Extracapsular
P430 IOP DROP AFTER CATARACT CHOP
S. Gupta1, P. Patil2, M.D. Singh3

1Dr RML Hospital, NEW DELHI, India, 2Priyanka, NEW DEL-
HI, India, 3Manavdeep, NEW DELHI, India

Objective: To quantify changes in intraocular pressure 
(IOP) following uneventful small incision cataract extrac-
tion (SICS) with posterior chamber intraocular lens (PC 
IOL) implantation and to find out the impact on the medi-
cal/surgical management of glaucoma patients. 
Design: Non-randomized clinical trial.
Participants: Thirty-five medically controlled patients at-
tending the glaucoma clinic. 
Methods: The authors retrospectively reviewed preopera-
tive and postoperative IOP in 35 randomly selected medi-
cally-controlled glaucoma patients who underwent unevent-
ful SICS/PC IOL. None of the patients had prior intraocular 
surgery. 
Main outcome measures: Intra-ocular pressure in 
mmHg. 
Results: The mean preoperative IOP in the POAG group 
was 18.1±3.1 mmHg. With a mean follow-up of 16.4 months, 
the average postoperative IOP in the POAG group was 
15.2±2.9 mmHg ( P value < 0.001 % ). The mean preop-
erative IOP in the PACG group was 19.3±2.2 mmHg. With 
a mean follow-up of 14.8 months, the average postopera-
tive IOP in the PACG group was 10.2±2.3 mmHg ( P val-
ue < 0.001 % ). The overall average decrease in anti-glau-
coma medication was from 2.1 to 1.8. 
Conclusion: SICS/PC IOL may be associated with a sig-
nificant decrease in IOP in glaucoma patients, allowing 
for decreased postoperative anti-glaucoma medication and 
delaying or preventing filtration surgery. As expected, the 
IOP fall was greater in PACG patients. Among the POAG 
group, the fall in IOP was greater in patients with pseu-
do-exfoliation glaucoma. 
References:
1. Ophthalmic Surg Lasers 1999;30:37-40. 2. Ophthalmic 
Surg Lasers 1998;29:880-9. 3. J Cataract Refract Surg 
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P431 HYPOTONIC EFFECT OF PHACO CATARACT SUR-
GERY ON NORMAL AND GLAUCOMATOUS EYES
A. Slavikova, J. Novak, J. Kvasnicka
Regional Hospital Pardubice, PARDUBICE, Czech Repub-
lic

Aim: To objective the hypotonic effect of cataract surgery 
and influence of 2 particular IOLs (Concept 360 SE and 
IDEA) on anterior segment of the eye. 
Methods: One hundred twenty-eight patients and 131 cat-
aracts in the prospective study were divided into 6 differ-
ent groups of cataracts and IOL implantation. AC depth 
and volume, AC angle and IOP were measured immedi-
atelly before and minimally 1 month after cataract surgery 
using PENTACAM (rotating Scheimpflug camera). Wilcox-
on test was used for statistic valuation. 
Results: The above-mentioned data were measured 
(average±SD before/average±SD after): 1. In the groups of 
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24 normal cataracts with acrylate IOL implantation: 2.7±SD 
/4.9±SD mm, 151±SD /219±SD mm3, 34o±SD/45o±SD and 
13.6±SD/13.0±SD mmHg. 2. In the groups of 14 normal cat-
aracts with PMMA IOL implantation: 2.7±SD/5.0±SD mm, 
155±SD /186±SD mm3, 30.6o±SD /44o±SD and 15,8±SD 
/12,0±SD mmHg. 3. In the groups of 31 cataracts with ver-
ified open angle glaucoma and acrylate IOL implantation: 
2.3±SD /4.2±SD mm, 124±SD /172±SD mm3, 28.1o±SD 
/40.2o±SD and16.3±SD /14.5±SD mmHg. 4. In the groups of 
6 cataracts with closed angle implantation: 1.9±SD /4.6±SD 
mm, 89.5±SD /156.3±SD mm3, 30.4o±SD /37.5o±SD and 
32.4±SD /11.8±SD mmHg. 5. In the groups of 38 normal 
cataracts with Concept 360 SE IOL implantation: 2.8±SD 
/5.4±SD mm, 157±SD /208±SD mm3, 33.6o±SD /45,2o±SD 
and 16.2o±SD /12.6o±SD mmHg. 6. In the groups of 20 nor-
mal cataracts with Idea IOL implantation: 2.7±SD /4,6±SD 
mm, 162±SD /203±SD mm3, 34,3o±SD /42,3o±SD and 
14.7±SD /13.3±SD mmHg. 
Conclusions: We have documented the significant influ-
ence of cataract surgery on IOP, AC depth, AC volume 
and AC angle in all mentioned groups. The most signif-
icant effect was measured in the group of cataract with 
chronic closed angle glaucoma. In this group was not so 
high encrease of AC volume and depth compared with the 
other groups. There was no significant difference in men-
tioned datas between the groups of particular IOLs and 
the other IOLs. 
References:: 1. Sharan S, Grigg JR, Higgins RA., Nanoph-
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ment of angle structures before and after cataract surgery. 
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cal coherence tomography imaging of the anterior chamber 
angle. Ophthalmol Clin North Am 2005;18:375-81, vi (Re-
view). 4. Pereira FA, Cronemberger S. Ultrasound biomi-
croscopic study of anterior segment changes after phaco-
emulsification and foldable intraocular lens implantation. 
Ophthalmology 2003;110:1799-806. 5. Olbert D, Kehrhahn 
OH., Biometric constancy of the anterior eye segment as 
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Scheimpflug principle. Ophthalmic Res 1992;24:27-31. 

12.12.3. Surgical Treatment: Cataract ex-
traction: Phacoemulsification
P432 PHACOEMULSIFICATION AND SUBLAXATED CAT-
ARACTS WITH SMALL PUPIL
M. Zalish, N. Shoham, A. Marcovich, G. Landa, A. Pol-
lack
Kaplan Medical Center, REHOVOT, Israel

Purpose: Surgical management of subluxated cataracts 
and the presence of a small pupil present a challenge to 
anterior segment surgeons. The aim of the present study 
was to evaluate the outcome of phacoemulsification and 
combined phacotrabeculectomy in eyes with sublaxated 
cataracts mainly due to pseudoexfoliation (PSX) and poor-
ly dilating pupils. 
Design: Retrospective, non randomized study. 

Participants: This study comprised 33 eyes of 32 patients 
with poor zonular support and mid-dilating to narrow pu-
pils, with the etiology of pseudoexfoliation, operated be-
tween january 2005 and august 2006. 
Methods: Cataract surgery was performed on 17 eyes and 
combined phacotrabeculectomy on 16. In 11 eyes an in-
tracapsular tension ring (ICTR) was implanted, in 12 eyes 
iris hooks were used to capture the anterior capsulorhexis 
fixating the lens and dilating the pupil. In10 eyes iris hook 
were used in combination with ICTR(4). Mean follow-up 
was 4 months (range 1 week-18 months). This study was 
approved by the institutional review board (IRB). 
Main outcome measures: Visual acuity (VA), mean intra-
ocular pressure (IOP) before and after surgery, postoper-
ative IOL position and complications. 
Results: Mean VA preoperatively as assessed by Snellen 
charts was 6/56 and 6/22 postoperatively (p<0.01), an av-
erage gain of 3 lines. Mean IOP in the cataract alone group 
was similar pre and postoperatively (11.6 and 11.7 mmHg 
respectively). The IOP in the combined phacotrabeculecto-
my group was 16.3 preoperatively and 9.76 mmHg postop-
eratively (p<0.01). All IOLs remained clinically and geomet-
rically well centered during the follow-up period. Five eyes 
(14%) required IOL fixation during surgery (4 iris fixation 
and 1 scleral). As for complications, 4 eyes (12%) required 
an anterior vitrectomy. Fibrin reaction in the anterior cham-
ber was found in 3 eyes (9%) postoperatively. 
Conclusions: Phacoemulsification using iris hooks and/or 
ICTR offers a safe and efficacious surgical technique in 
eyes with poor zonular support and mid to narrow pupils. 
This study shows significant improvement in visual acu-
ity, significant decrease in IOP in the phacotrabeculecto-
my group and a low rate of complications. 
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N, Pangtey MS, Dada T. Simultaneous microhook and en-
docapsular ring stabilization for compromised zonular ap-
paratus. Cataract Refract Surg 2002;28:913-5. 5. Santoro 
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P433 EFFECT OF CATARACT SURGERY ON ANTERI-
OR CHAMBER ANGLE PARAMETERS IN EYES WITH 
CHRONIC PRIMARY ANGLE CLOSURE GLAUCOMA
T. Dada, S. Mohan, A. Aggarwal, R. Gadia, S. Vengayil, 
V. Gupta, R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEWDELHI, 
India

Objective: To evaluate the angle parameters after cata-
ract extraction in eyes with chronic primary angle-closure 
glaucoma (PACG) and co-existing cataract. 
Design: Cross-sectional prospective study.
Participants: Seventeen consecutive chronic primary an-
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gle-closure glaucoma patients with co-existing cataract were 
recruited in this prospective study. 
Intervention: After obtaining informed consent, cataract 
extraction by phacoemulsification through a temporal clear 
corneal incision was performed followed by intraocular lens 
implantation. Preoperative and post operative angle parame-
ters were assessed on ultrasound biomicroscopy (UBM). 
Main outcome measures: Outcome measures included 
intraocular pressure (IOP) and UBM parameters. The var-
ious UBM parameters evaluated were superior and inferi-
or trabecular iris angle (TIA), angle opening distances at 
250 and 500 microns (AOD 250 and AOD 500) and cen-
tral anterior chamber depth (ACD). 
Results: Mean age (±sd) was 60.5 ± 11.5 years. Baseline 
intraocular pressure (IOP) was 52.25 ± 17.01 and IOP af-
ter maximum medical therapy was 21.5 ± 4.8 mmHg. The 
IOP decreased to 14.3 ± 5.1 mmHg at 6 weeks of follow-
up visit (p = 0.0001) without any antiglaucoma medication. 
The superior and inferior angle angle was closed in 11 
(64.7%) of cases which opened up post-cataract surgery. 
Preoperative superior TIA was 3.85 ± 6.54 and inferior TIA 
was 4.13 ± 7.6 degrees. Postoperative superior and inferior 
TIA increased to 18.1 ± 12.9 and 21.6 ±14.9 respectively 
(p value 0.002 and 0.001). Preoperative superior AOD 250 
and 500 was 0.026 ± 0.042 and 0.071 ± 0.0.028 which in-
creased to 0.131 ± 0.074 and 0.241 ± 0.131 respectively 
(p< 0.001 and 0.002). Inferior AOD 250 and 500 was 0.035 
± 0.048 and 0.1088 ± 0.187 preoperatively which later in-
creased to 0.235 ± 0.297 and 0.371 ± 0.309 respectively 
(p value < 0.03 and 0.01 respectively). Central ACD was 
1.86 ± 0.42 mm before surgery and increased to 2.96 ± 
0.36 mm after surgery (p value < 0.001). 
Conclusions: n primary angle-closure glaucoma patients 
cataract extraction alone can significantly reduce intraoc-
ular pressure and can widen the angle and increase an-
terior chamber depth. 
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angle-closure glaucoma: long-term follow-up. J Cataract 
Refract Surg 1998;24:1347-56. 

P434 THE EFFECT OF INITIAL PHACOEMULSIFICATION 
IN THE MANAGEMENT OF CATARACT AND PAC WITH 
PAS MORE THAN 180 DEGREE 
Y.H. Zhuo1, M. Wang2, Y. Li1, M.K. Lin1, Y.L. Ling1, J. 
Ge1

1Zhongshan Ophthalmic Center, GUANGZHOU, China, 2Sun 
Yat-sen Memorial Hospital, GUANGZHOU, China

Objective: To evaluate the effect of phacoemulsificaiton in 
the management of cataract and acute primary angle clo-
sure (APAC) or primary angle closure glaucoma (PACG) 
with peripheral anterior synechias (PAS) more than 180 
degrees. 
Design: Prospective, observational case series. 
Participants: Twenty-five eyes of 25 patients with cataract 
and APAC or PACG were enrolled in this study. 
Methods: All eyes underwent phacoemulsification and pos-
terior chamber intraocular lens implantation. 
Main outcome measures: Best corrected visual acuity 
(VA), anterior chamber depth (ACD), intraocular pressure 
(IOP) and complications were evaluated. The extent of pas 
was observed using gonioscopy and UBM. 
Results: Mean postoperative follow-up was 3.76 months. 
IOP was controlled postopertively in 24 eyes (96%) with-
out ocular hypotensive medications and in 1 eye (4%) 
with 1 kind of medication. The mean preoperative IOP 
was 28.6 mmHg±21.0 (SD). The mean postoperative IOP 
was 13.4±12.5 mmHg at the end of the study period. VA 
was improved or remained unchanged in 24 eyes (96%). 
Although acd in all eyes was deepened from 1.6±0.4 mm 
preoperatively to 3.4±0.3 mm postoperatively, the extent of 
pas was less in 15 eyes (60%) on gonioscopy and UBM 
postoperatively. The chamber angle opened completely in 
8 eyes (32%). The main complications included exudatio-
nin in 5 eyes (20%) light corneal edema in 5 eyes (20%) 
iris destruction in 1 eye (4%) viscoelastic substance stayed 
in anterior chamber in 2 eyes (8%) and hemorrhage of ret-
ina in 1 eye (4%). 
Conclusions: IOP could be controlled through phacoemul-
sificaiton in patients with cataract and APAC or PACG with 
pas more than 180 degree in short-term follow-up. How-
ever, IOP still should be monitored periodically especial-
ly for the cases with pas more than 180 degree postop-
eratively. 
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P435 CHANGES IN INTRAOCULAR PRESSURE AFTER 
CLEAR CORNEA PHACOEMULSIFICATION IN JAPA-
NESE OPEN ANGLE GLAUCOMA PATIENTS
S. Sugimoto1, K. Kuwayama2

1Nissay Hospital, OSAKA, Japan, 2Osaka Koseinenkin Hos-
pital, OSAKA, Japan
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Purpose: To evaluate the changes in intraocular pressure 
(IOP) and glaucoma medication requirements after clear 
cornea phacoemulsification in eyes with medically controlled 
open angle glaucoma. 
Design: Retrospective chart review. 
Participants: This study represents an analysis of well-
controlled glaucoma patients with co-existing cataract who 
had cataract extraction only. 
Methods: In all patients, cataract surgery was performed 
by clear cornea phacoemulsification with acrylic foldable 
lens (IOL) implantation. The patients were classified into 
2 groups: primary open angle glaucoma (POAG), and nor-
mal tension glaucoma (NTG). Patients with a history of pre-
vious intraocular surgery were excluded. Main outcome 
measures: Outcome measures were postoperative IOP 
and number of glaucoma medications. 
Results: Twenty-one eyes in POAG group and 24 eyes 
in NTG group were recruited. Preoperatively, the mean 
IOP of POAG group was 16.7±3.0mmHg and that of NTG 
group was 14.0±2.2mmHg. At the postoperative final fol-
low-up visit, the IOP was significantly decreased in both 
groups; POAG group decreased 2.0±3.4 mmHg (p=0.013) 
and NTG group 2.0±3.9 mmHg (p=0.025). The number of 
glaucoma medications required was significantly decreased 
in both groups; POAG group decreased from a mean pre-
operative level of 2.1±0.9 to 1.0±1.1 (p=0.0001) and NTG 
group 1.3±1.0 to 0.6±0.8 (p=0.001). There were no differ-
ences in changes in IOP or number of glaucoma medica-
tions between POAG group and NTG group. Conclusion: 
In well-controlled POAG and NTG patients with co-existing 
cataract, cataract extraction alone by clear cornea phaco-
emulsification with foldable acrylic iol implantation can sig-
nificantly reduce both IOP and the requirement for glau-
coma medications. 
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coma patients, glaucoma suspects, and normal patients. 
J Glaucoma 2006; 15: 494-8. 2. Damji KF, Konstas AG, 
Liebmann JM, et al. Intraocular pressure following phaco-
emulsification in patients with and without exfoliation syn-
drome: a 2 year prospective study. Br J Ophthalmol 2006; 
90: 1014-8. 3. Hudovernik M, Pahor D. Intraocular pres-
sure after phacoemulsification with posterior chamber lens 
implantation in open-angle glaucoma. Klin Monatsbl Au-
genheilkd 2003; 220: 835-9. 4. Kim DD, Doyle JW, Smith 
MF. Intraocular pressure reduction following phacoemulsi-
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P436 INTRAOCULAR PRESSURE MEASURMENT DUR-
ING PHACOEMULSIFICATION
Y. Saif1, M. Nassar2

1Beni Sueif University, CAIRO, Egypt, 2Menoufia Universi-
ty, SHEBIN EL KOUM, Egypt

Purpose: To assess changes in intraocular pressure (IOP) 

during standard coaxial phacoemulsification with different 
incisions and closure techniques. 
Setting: Department of Ophthalmology in Menofia Univer-
sity and Beni Sweif University. 
Methods: Standard coaxial phacoemulsification phacoemul-
sification was performed in 72 patient eyes. Intraocular 
pressure was measured using the shoitz tonometer after 
autoclave sterilization. The phacoemulsification procedure 
was broken down into 8 stages, and mean IOP was cal-
culated across each stage. 
Results: Intraocular pressure exceeded 60 mmHg (retinal 
perfusion pressure) during standard coaxial phacoemulsi-
fication in some eyes with small tight incisions. The high-
est IOP occurred during hydrodissection and ophthalmic 
viscosurgical device injection. 
Conclusion: The shoitz tonometer measeurment is not 
the ideal method for measurning the IOP during phaco-
emulsification but it gives an ideal about the iOP chang-
es without the need for invasive technique in measuremnt 
of the IOP. 

12.14.3. Surgical treatment: Combined 
cataract extraction and glaucoma sur-
gery: Phacoemulsification 
P437 LONG TERM INTRAOCULAR PRESSURE (IOP) 
CONTROL IN PATIENTS UNDERGOING SINGLE SITE 
PHACOTRABECULECTOMY WITH FOLDABLE ACRYL-
IC INTRAOCULAR LENS IMPLANTATION
S.K. Suresh Kumar1, H. Gupta2, S. Sood2

1Government Medical College and Hospital, CHANDIGARH, 
India

Methods: We analyzed our results in 24 consecutive pa-
tients who had undergone phacotrabeculectomy with fold-
able IOL implantation for coexisting cataract and glaucoma. 
All patients had undergone combined trabeculectomy with 
phacoemulsification through superior single incision. 
Results: The IOP lowered from 22.4± 5.2 mmHg (with 
maximum medical therapy) to 14.2± 2.3 mmHg after a 
mean followup of 30± 16.5 months (range 6-60 months). 
Only one patient required single antiglaucoma topical drug 
to control IOP. The best corrected visual acuity of 6/12 or 
better was achieved in 85.9% of the patients. 
Conclusion: Single site phacotrabeculectomy is a safe and 
effective surgery for IOP control and visual rehabilitation in 
patients having co-existing cataract and glaucoma. 
References: 
1. Shingleton BJ, Price RS, O'Donoghue MW, Goyal S. 
Comparison of 1-site versus 2-site phacotrabeculectomy. 
J Cataract Refract Surg 2006; 32: 799-802. 2. Lochhead 
J, Casson RJ, Salmon JF. Long-term effect on intraocu-
lar pressure of phacotrabeculectomy compared to trabecu-
lectomy. Br J Ophthalmol 2003; 87: 850-852. 3. Cagini C, 
Murdolo P, Gallai R. Longterm results of one-site phacotra-
beculectomy. Acta Ophthalmol Scand 2003; 81: 233-236. 
4. Menapace R, Wedrich A, Muhlbauer-Ries E, Strenn K, 
Vass C. Phacotrabecu-lectomy with a small optic pmma im-
plant: two-year functional and morphological Results. Oph-
thalmologica 1998; 212: 322-327. 5. Kosmin AS, Wishart 
PK, Ridges PJ. Long-term intraocular pressure control af-
ter cataract extraction with trabeculectomy: phacoemulsifi-

book_WGC2007abs.indb   232book_WGC2007abs.indb   232 27-6-2007   9:00:2427-6-2007   9:00:24



 233

cation versus extracapsular technique. J Cataract Refract 
Surg 1998; 24: 249-255. 6. Rossetti L, Bucci L, Miglior S, 
Orzalesi N. Temporal corneal phacoemulsification combined 
with separate-incision superior trabeculectomy vs standard 
phacotrab-eculectomy. A comparative study. Acta Ophthal-
mol Scand suppl 1997;224: 39. 

P438 PHACOEMULSIFICATION IN EYES WITH CATA-
RACT AND FUNCTIONING FILTERING BLEBS: A STUDY 
OF INTRAOCULAR PRESSURE AND ULTRASOUND BIO-
MICROSCOPIC IMAGE OF FILTERING BLEBS 
X.Z. Xiaozhen Wang, S.N. Shuning Li, N.L. Ningli Wang
Tongren Eye Center,Tongren Hospital, BEIJING, China

Objective: To evaluate the effects of phacoemulsification 
on IOP and UBM images of filtering bleb and the effects 
of preoperative IOP and UBM images of filtering bleb on 
the success rate of antiglaucoma after phacoemulsifica-
tion in eyes with cataract and a previous functioning fil-
tering bleb. 
Design: Self-controlled trial. 
Participants: Twenty-four patients (27 eyes) who under-
went phacoemulsification after successful trabeculectomy, 
with 12 months of follow-up. 
Intervention: Clear corneal phacoemulsification and implan-
tation of a foldable intraocular lens in eyes that underwent 
a previous successful trabeculectomy. The time between 
both procedures was from 11 to 29 months. 
Main outcome measures: Preoperative and postoperative 
IOP were recorded at each follow-up examination. The fil-
tering blebs were examined using UBM at the 12 months 
after phacoemulsification. Success was defined as the ab-
sence of glaucoma medications, bleb needling, or further 
glaucoma surgery to maintain IOP control after phacoemul-
sification. Preoperative IOP and two parameters of the UBM 
images, including visibility of a route under the scleral flap 
and reflectivity inside the bleb, were evaluated for an as-
sociation with postoperative success rate using Kaplan-
Meier survival analysis. 
Results: The mean IOP before phacoemulsification was 
12.46 ± 4.75 mmHg, and it increased 5.50, 3.85, 3.11, 3.05, 
2.79 and 2.58 mmHg on the first postoperative day, after 
1 week, 1month, 3 months, 6 months and 12 months, re-
spectively. At each interval, the mean IOP was significant-
ly higher than the preoperative value (p = 0.000, 0.000, 
0.000, 0.000, 0.000 and 0.000, respectively). There was 
no statistically significant difference in visibility of the route 
under the scleral flap and reflectivity inside the bleb be-
tween before and after phacoemulsification (p = 0.398 , 
0.096). An IOP greater than 10 mmHg and a filtering bleb 
with an invisible route under scleral flap and stronger re-
flectivity inside bleb before phacoemulsification were as-
sociated with postoperative antiglaucomatous failure (p = 
0.025, 0.000, and 0.000, respectively). 
Conclusions: Phacoemulsification significantly increased 
IOP, but had no obvious effects on the features of filtering 
bleb in UBM image. Eyes with higher IOP, invisible route 
under scleral flap and stronger reflectivity inside bleb in 
UBM image before phacoemulsification had greater post-
operative antiglaucomatous failure. 
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P439 MICROINVASIVE NONPENETRATING DEEP SCLE-
RECTOMY COMBINED WITH PHACOEMULSIFICATION 
(TECHNIQUE AND RESULTS)
D. Ivanov1, Kh.P. Takhchidi2, D. Bardasov1

1IRTC Eye Microsurgery Ekaterinburg Cente, EKATERIN-
BURG, Russian Federation, 2Fyodorov Eye Microsurgery 
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P440 USE OF TRYPAN BLUE TO ASSESS FILTRATION 
FUNCTION IN EYES WITH A FILTERING BLEB UNDER-
GOING PHACOEMULSIFICATION
T. Dada, S. Mohan, A. Aggarwal, R. Gadia, S. Vengayil, 
V. Gupta, R. Sihota
Dr. Rajendra Prasad Centre for Ophthalmi, NEW DELHI, 
India

Objective: To report the use of trypan blue staining of fil-
tering bleb to assess filtration function in eyes with oper-
ated trabeculectomy undergoing phacoemulsification cat-
aract surgery. 
Design: Cross-sectional interventional study.
Participants: Twenty two eyes of consecutive patients with 
operated trabeculectomy with co-existing cataract were re-
cruited in this prospective study. 
Intervention: Trypan blue (0.6 mg/ml) was used to stain 
the anterior capsule to aid visualization of the anterior cap-
sule prior to capsulorhhexis. Cataract extraction by phaco-
emulsification through a temporal clear corneal incision was 
performed followed by intraocular lenses implantation in 
capsular bag. 
Main outcome measures: Bleb staining was observed 
and divided into four patterns of diffuse, patchy, minimal 
and no staining. 
Results: Diffuse staining of the filtering bleb was seen 
in 10 eyes, patchy staining was seen in 4 eyes, minimal 
staining in 2 eyes and no staining in 6 eyes. Diffuse stain-
ing occured in eyes which had undergone trabeculectomy 
with mitomycin c and had intraocular pressure (IOP) rang-
ing from 6-12 mmHg preopoeratively. Eyes with patchy and 
minimal staining had IOPs ranging from 14-18 mmHg, while 
no staining was seen in two cases with IOPs ranging from 
18-24 mmHg (on timolol). 
Conclusions: Trypan blue staining during cataract surgery 
in eyes with filtering blebs can be used to study the pa-
tency of the trabeculectomy fistula, assess the amount of 
filtration and as an aid in planning intra-operative bleb re-
suscitation in eyes with a failing filtering bleb. 
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P441 COMPARISON BETWEEN SINGLE SITE VERSUS 
TWO SITES PHACOTRABECULTOMY WITH NON FOLD-
ABLE PMMA LENS
S.K.B. Buragohain
Sri Sankaradevanethralaya, GUWAHATI, India

Objective: The objective of the study was to compare the 
result of temporal 5.5 mm clear corneal phacoemulsifica-
tion supplemented by two interrupted corneal suture with 
superior trabeculectomy versus one site tunnel phacoemul-
sification with trabeculectomy. Non-foldable lenses were 
used in both techniques. 
Design: Retrospective analysis of two case series. 
Participants: Forty-two eyes of 24 patients (14 male and 
10 female) of cataract and POAG with IOP range 24 32 
included in this study. 
Method: Twenty-two eyes of selected 22 patients were al-
lotted in group i who had undergone phacoemulsification 
followed by non foldable PMMA implantation with separate 
superior trabeculectomy. The 5.5 mm clear corneal wound 
was adequately apposed with two interrupted sutures. The 
18 other eyes of 18 of the 22 patients in group i and 2 eyes 
from the remaining two patients were included in group ii 
who had undergone single site scleral tunnel phacotrab-
eculectomy with non foldable PMMA IOL implantation. Mi-
tomycin c was applied for 2 minutes over sclerotony site 
in all cases. All the antiglaucoma medicine was stopped 
three weeks before surgery. 
Main outcome measures: The main parameters being 
measured include intraocular pressure, visual acuity and 
number of antiglaucoma medicine used before and after 
the surgery. 
Results: Mean follow-up time for group i and ii was 14.6 
and 16.4 months. The mean IOP was reduced significantly 
in both groups upto12 months of follow up. After 12 months, 
IOP was lower more in group i than in group ii which was 
not statistically significant. In 20 eyes (90.9%) of group i 
and 17 eyes ( 85%) of group ii visual acuity was signifi-
cantly improved from pre operative level beyond 3 months 
follow up. 21 eyes( 95.45%) of group i and 18 eyes( 90%) 
of group ii no longer needed any antiglaucoma medicines 
till the final follow up. Ocular hypotony was noted in 3 pa-
tients (13.64%) in group i and 1 patient (5%) in group ii. 
Conclusion: The single site and two sites phacotrabecu-

lectomy with non foldable PMMA IOL implantation appear 
to be comparable with respect to the post operative IOP 
control and visual acuity. Though post operative astigma-
tism and ocular hypotony was slightly more in two sites 
phacotrabeculectomy, these can be significantly reduced by 
applying two interrupted sutures at cornea incision. 
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P442 TWO-STAGE VERSUS ONE-STAGE PHACOTRA-
BECULECTOMY: INTRAOCULAR PRESSURE- LOWER-
ING EFFECT
H. Kobayashi1, K. Kobayashi2
1Kokura Memorial Hospital, KITAKYUSYU, Japan, 2Kura-
shiki Central Hospital, KURASHIKI, Japan

Purpose: Combined trabeculectomy and phacoemusification 
(phacotrabeculectomy) has been reported to provided less 
intraocular pressure reduction and smaller success rates 
compared with trabeculectomy alone. We demonstrated 
that hypotensive effect of trabeculectomy after corneal in-
cision phacoemusification was better than that of combined 
procedure. Intraocular pressure-lowering effect of separate 
procedure (two-stage phacotrabeculectomy) and simulta-
neous combined procedure (one-stage phacotrabeculec-
tomy) was compared. 
Design: Randomized study. 
Participants: Thirty patients (30 eyes) with glaucoma and 
cataract were studied. Fifteen patients underwent two-stage 
phacotrabeculectomy and 15 patients underwent one-stage 
phacotrabeculectomy. 
Interventions: In the two-stage group, trabeculectomy was 
carried out after phacoemulsification with mean interval of 
3.1 ± 0.7 months (2 to 4 months). In the one-stage group, 
combined phacoemusification and trabeculectomy were per-
formed simultaneously. 
Main outcome measures: Success rate based on intraoc-
ular pressure and incidences of complications were stud-
ied. 
Results: Mean intraocular pressure at baseline and at 
12 months postoperatively were 25.3±2.6 mmHg and 
13.1±3.3mmHg in the two-stage group, 24.7±2.7 mmHg 
and 15.3±4.4mmHg in the one stage group. Mean intraoc-
ular pressure change in the two-stage group (-48.2±15.5%) 
was greater compared with that in the one-stage group (-
38.1±16.8%); this is not significant (P = 0.09). The num-
ber of eyes with 20 mmHg or less at 12 months was 14 
eyes (93%) in the two-stage group and 12 eyes (93%) int 
the one-stage group. Complications included two cases 
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(13%) in the two-stage group and four cases (27%) in the 
one-stage group of choroidal detachment. 
Conclusions: There is a possibility that hypotensive effect 
of two stage phacotrabeculectomy may be greater com-
pared with one stage phacotrabeculectomy. 

P443 COMPARISION OF PHACOTRABECULECTOMY 
AND TRABECULECTOMY IN THE TREATMENT OF APAC 
OR PACG WITH CONCURRENT CATARACT
J. Ge1, M. Wang2, M.K. Lin1, Y.L. Ling1, Y.H. Zhuo1, M.B. 
Yu1, S.X. Peng1, X. Liu1

1Zhongshan Ophthalmic Center, GUANGZHOU, China, 2Sun 
Yat-sen Memorial Hospital, GUANGZHOU, China

Objective: To compare the effects of phacotrabeculecto-
my and trabeculectomy in the treatment of acute primary 
angle closure (APAC) or primary angle closure glaucoma 
(PACG) with concurrent cataract. 
Design: Prospective, non-randomized clinical trail. 
Participants: The study patients consisted of APAC or 
PACG with concurrent cataract. Group 1 composed 35 
phacotrabeculectomy in 32 patients. Trabeculectomy was 
performed in group 2 with 29 eyes of 25 patients . 
Methods: The patients were undergone phacotrabeculec-
tomy in group 1 and trabeculectomy in group 2, respec-
tively. 
Main outcome measures:The effect of glaucoma control 
was evaluated using best corrected visual acuity (VA), in-
traocular pressure (IOP), gonioscopy appearance, and 
UBM. 
Results: IOP control was achieved in 32 eyes (91%) in 
group 1 and in 23 eyes (79%) in group 2. Mean preopera-
tive IOP was 41.7 mmHg± 15.1 (sd) and 35.8±15.6 mmHg, 
respectively. Mean postoperative IOP was 12.4±5.4 mmHg 
(group 1) and 13.4±7.7 mmHg (group 2) after a mean fol-
low-up of 10.2 and 10.0 months, respectively. Mean num-
ber of ocular hypotensive medications preoperatively was 
3.0 ± 1.5 in group 1 and 2.7±0.9 in group 2 and at last fol-
low-up, 0.1 ± 0.5 and 0.2±0.5 repectively. 31 eyes (89%) 
in group 1 had the same or better final visual acuity than 
before surgery. In group 2, the final visual acuity was un-
changed or better in 14 eyes (48%) and worse in 15 eyes 
(52%). The main complications in group 1 included early 
postoperative IOP elevation in 2 eyes (5.7%) and inflam-
matory reaction in 10 eyes (28.6%). The main complica-
tions in group 2 included shallow anterior chamber in 8 
eyes (28%), malignant glaucoma in 2 eyes (7%). 
Conclusions: Phacotrabeculectomy may be more benefit 
to enhance VA and control IOP in patients with APAC or 
PACG and cataract than trabeculectomy. 
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P444 COMBINED DEEP SCLERECTOMY WITH EX-PRESS 
X-200 IMPLANT AND CATARACT EXTRACTION IN RE-
FRACTORY GLAUCOMAS
S. Roy, A. Bissig, M. Feusier, A. Mermoud
Hôpital Ophtalmique Jules Gonin, LAUSANNE, Switzer-
land

Purpose: To evaluate the efficacy and safety of combined 
phacoemulsification and glaucoma surgery using the ex-
press x-200 drainage device for the surgical treatment of 
coexistent cataract and glaucoma. 
Design: Prospective, monocentric, non- randomized clin-
ical trial. 
Participants: Twenty-five patients. 
Methods: This study was performed on 25 eyes suffering 
from coexistent cataract and medically uncontrolled glau-
coma. Phacoemulsification was followed by deep sclerec-
tomy with x-200 drainage device implantation. Biomicros-
copy, best corrected visual acuity (BCVA) and applanation 
intraocular pressure (IOP) measurements, fundus exami-
nation, were performed before surgery, at 1 day, 1 week, 
and 1, 2, 3, 6 and 12 months after surgery. 
Main outcome measures: OP, BCVA, medication per pa-
tient. 
Results: The mean age was 79.6 ± 1.6 years (mean ± 
sem) and the mean post operative follow-up was 12.2 ± 
0.71 months. The preoperative IOP was 19.5 ± 1.2 mmHg 
and the BCVA 0.39 ± 0.04. At 12 months IOP was 10.9 
± 0.9 mmHg. The BCVA went to 0.69 ± 0.06. The mean 
number of medication per patient changed from 2.4 ± 0.2 
to 0.1 ± 0.1 12 months after surgery. Nd:YAG capsuloto-
my was performed on one eye. Needling with mitomycin c 
was required for 4 patients (16%). Complete success was 
68.0%, qualified success 85.1%, the failure rate for cases 
requiring further surgery was 8%. 
Conclusions: The results at 12 months indicate that com-
bining a phacoemulsification and a modified deep sclerec-
tomy using the ex-press x-200 implant remains effective 
in controlling the intraocular pressure with few surgery re-
lated complications. 
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P445 COMPARATIVE ANALYSIS OF PHACOTRABECU-
LECTOMY IN PSEUDOEXFOLIATION GLAUCOMA VERS-
ES NONPSEUDOEXFOLIATION GLAUCOMA
S. Bhomaj
Lions NAB Eye Hospital, MIRAJ, India

Objective: To compare and asses the surgical complica-
tions of phacotrabeculectomy in pseudoexfoliation verses 
nonpeudoexfoliation glaucoma.
Design: Patients with pseudoexfoliation glaucoma and pa-
tients with primary open angle glaucoma with significant 
lens change were included in the study. Group I: Pseudo-
exfoliation glaucoma 50 cases. Group II : Nonpseudoex-
foliation glaucoma 50 cases. 
Methods: Each patient underwent detail evalution, history, 
slitlamp, applanation, gonioscopy, funduscopy, perimetry. 
Surgical technique: Phacotrabeculectomy was done with 
rectangular flap and 10-0 nylon suture was placed. 
Main outcome measures: Surgical sucess was based on 
visual outcome, IOP control and well centred IOL. 
Results: 1. There was pre-existing risk for complication 
in group I, like small pupil (80%) and zonular weakness 
(50%). 2. The postoperative mean IOP was similar in both 
groups. 3. Intraoperative complications were more in group 
I; stretch pupilloplasty with iris hooks was needed in 60%; 
capsule tension ring was placed in 50% of cases. 4. There 
was need to convert in 10% of cases, due to vitreous loss 
or subluxation. 
Conclusion: 1. The surgical complications associated with 
group I were significantly high as compared to the other 
group. 2. The mean IOP was similar in both the groups at 
the end of one year. 
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P446 RESULTS OF COMBINED PHACOEMULSIFICA-
TION AND VISCOCANALOSTOMY IN PSEUDOEXFOLI-
ATIVE CATARACT AND GLAUCOMA
M. Hassan1, M. Awadalla2

1Magrabi Eye Hospital, RIYADH, Saudi Arabia, 2Faculty of 
Medicine, Cairo University, CAIRO, Egypt

Objective: Combined phacoemulsification and glaucoma 
surgery has become an established method to control in-
traocular pressure (IOP) and achieve visual rehabilitation 
in patients with cataract and glaucoma. Phacotrabeculec-
tomy has been demonstrated to be an effective method in 
patients with pseudoexfoliation glaucoma (PEXG) and cat-
aract. However, complications were found to be more com-
mon in the PEXG patients. Tthis study evaluates the efficacy 
and safety of combined viscocanalostomy and phacoemul-
sification in patients with PEXG. 
Patients and Methods: In this prospective noncomparative 
clinical trial, 11 eyes of 8 PEXG patients with cataract were 
included. Combined viscocanalostomy and phacoemulsifi-
cation procedure was performed in all. IOP control, visual 
acuity, and complications were reported up to one year. 

Results: The mean preoperative IOP was 18 ± 3.2 mmHg. 
At 1 year, the mean IOP decreased to 13.5 ± 2.7 mmHg. 
This postoperative mean IOP reduction was statistically sig-
nificant (p < 0.05). All patients had at least 2 antiglaucoma 
agents before surgery for IOP control, whereas at follow-
up only two patients (18%) needed a single antiglaucoma 
medication. The mean preoperative best-corrected visual 
acuity (pre-bcva) was 0.16, while the mean postoperative 
uncorrected visual acuity (post-ucva) and best-corrected 
visual acuity (post-BVCA) was 0.5 and 0.63 respective-
ly. Complications included partial zonular dehiscence 1/11 
(9%), total zonular dehiscence and vitreous prolapse 1/11 
(9%), transient postoperative IOP spike 2/11 (18%). All of 
the complications were mild and transient. 
Conclusion: Combined viscocanalostomy and phacoemul-
sification achieves excellent IOP control and visual out-
come in patients with cataract and PEXG. Complication 
rate is very low. 
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P447 SAFETY AND EFFICACY OF COMBINED PHACO-
EMULSIFICATION AND TRABECULECTOMY WITH LOW 
DOSE MITOMYCIN-C
A. Bansal1, R. Chauhan2, P.G.J. Corridan2

1Birmingham and Midland Eye Centre, BIRMINGHAM, Unit-
ed Kingdom, 2Wolverhampton and Midlands Eye Infirmary, 
WOLVERHAMPTON, United Kingdom

Purpose: There is generally a lower reduction in intrao-
cluar pressure (IOP) with phacotrabeculectomy than with 
trabeculectomy alone. Reviews suggest that mitomycin c 
improves efficacy of combined phacoemulsification and tra-
beculectomy but increases the complication rate. We found 
that the studies using MMC have mainly used a higher con-
centration (04.to 0.5 mg/ml) which can cause the higher 
rate of complications. We present the results safety and 
efficacy of combined phacoemulsification and trabeculec-
tomy with low dose mitomycin-c. 
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Design: A retrospective case note review was done of pa-
tients who underwent combined phacoemulsification and 
trabeculectomy with low dose mitomycin-c. The study was 
performed at a university hospital (Wolverhampton and Mid-
lands Eye Infirmary, United Kingdom). The results were 
compared with the patients undergoing trabeculectomy with 
MMC in the same unit. 
Participants: Thirty-nine patients who had a phacoemulsi-
fication and trabeculectomy with MMC over last five years 
and had a minimum regular follow up period of 12 months 
were included. Twenty-two patients who underwent a tra-
beculectomy with MMC were included. 
Intervention: A two site combined phacoemulsification and 
trabeculectomy with low dose mitomycin-c or a standard a 
trabeculectomy with MMC was done. 
Main outcome measures: Main outcome measures were 
intraocular pressure reduction, change in visual acuity, in-
traoperative and postoperative complications and number 
of postoperative visits and interventions required. 
Results: The mean IOP reduction was 44.32% from a pre-
operative mean IOP of 28.3 (±10.3) mmHg to postopera-
tive mean IOP at last follow-up visit of 12.9 (±3.36) mmHg. 
Snellen acuity improved or remained same in 94.9 percent 
of cases. No intraoperative complications or major postop-
erative complications were seen in this series. Minor post-
operative complications like a small leak or hyphema were 
noted in a small number of patients and these could be 
easily and safely managed. The mean IOP drop was low-
er than that achieved in the patients undergoing only MMC 
augmented trabeculectomy (61.8%) but there was no sig-
nificant difference in complications and number of postop-
erative visits required. Our results compared well with the 
previously published international studies. 
Conclusion: Combined phacoemulsification and trabecu-
lectomy with a low dose mitomycin-c was safe and effec-
tive in suitable patients. 
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12.16. Surgical treatment: Vitrectomy
P448 SUTURELESS SINGLE PORT TRANSCONJUNCTI-
VAL LIMITED PARS PLANA VITRECTOMY COMBINED 
WITH PHACOEMULSIFICATION FOR MANAGEMENT OF 
CATARACTS WITH SHALLOW ANTERIOR CHAMBER 
AND HIGH INTRAOCULAR PRESSURE
T. Dada, A. Aggarwal, R. Gadia, S. Vengayil, V.  Gupta, 
R. Sihota

Dr. Rajendra Prasad Centre for Ophthalmi, NEW DELHI, 
India

Purpose: To report the use of limited sutureless pars pla-
na vitrectomy to decrease intraocular pressure (IOP) and 
deepen the anterior chamber prior to phacoemulsification 
in eyes with shallow anterior chamber and high IOP. 
Design: Interventional case series.
Participants: Fifteen patients (8 with phacomorphic glau-
coma, 3 with acute angle closure and 4 with chronic an-
gle closure glaucoma) with a visually significant cataract 
were included. 
Intervention: All patients underwent single port 23g trans-
conjunctival sutureless limited pars plana vitrectomy prior 
to standard phacoemulsification surgery (figure 1a. Show-
ing entry port being made with MVR blade, figure 1b. 23g 
vitrectomy cutter introduced in the eye with the trocar in 
place). 
Main outcome measures: Parameters recorded included 
best corrected visual acuity, applanation intraocular pres-
sure, intraoperative problems and trabecular iris angle (TIA) 
by ultrasound biomicroscopy (UBM). 
Results: Mean age of the patients was 52.6 ± 8.4 years. 
Preoperative BCVA was <20/200 in all cases. Mean pre-
operative IOP was 41.6 ± 7.8 mmHg with a closed supe-
rior and inferior TIA in all eyes on UBM. All eyes under-
went successful phacoemulsification with no intraoperative 
complications and implantation of a PMMA intraocular lens 
in the capsular bag. Mean postoperative IOP was 13.3 ± 
4.2 mmHg on day 1, 14.2 ± 3.1 mmHg on day 7 and 14.6 
± 3.4 mmHg after 4 weeks. The mean superior TIA was 
28.5 ± 9.6 and the mean inferior TIA was 31.2 ± 8.2 at 1 
week follow-up. All eyes achieved a best corrected visual 
acuity of 20/40 or better at 4 weeks. Indirect ophthalmo-
scopic screening of retina and the sclerotomy site did not 
reveal any significant abnormality at 4 weeks. 
Conclusions: Small gauge sutureless limited pars plana 
vitrectomy is an effective technique to reduce positive vit-
reous pressure, deepen the anterior chamber and facilitate 
phacoemulsification in eyes with high IOP and a shallow 
crowded anterior segment. 
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P449 VITRECTOMY, PHACOEMULSIFICATION WITH 
IOL AND POSTERIOR APPROACH IRIDOTOMY (VPPI) 
FOR CATARACT SURGERY IN EYES WITH EXTREME-
LY SHALLOW ANTERIOR CHAMBERS.
V.C.T. Sung
Birmingham and Midland Eye Centre, BIRMINGHAM, Unit-
ed Kingdom
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Objective: To present the initial results of a new technique 
of core vitrectomy with phacoemulsification and posterior 
approach iridotomy (VPPI) for performing safe cataract sur-
gery for small eyes with phacomorphic angle closure and 
extremely shallow anterior chambers. 
Design: An interventional consecutive case series study.
Participants: Six eyes of 6 consecutive patients presented 
with an acute angle closure attack with predominant pha-
comorphic element and extremely shallow anterior cham-
bers. 
Methods: A single port core vitrectomy, phacoemulsifica-
tion with intraocular lens implant and then a posterior ap-
proach iridotomy at 12 o’clock was performed to prevent 
post-operative aqueous misdirection. 
Outcome measures: Intra-operative and post-operative 
complications. Pre-operative and post-operative visual 
acuities, intraocular pressures and number of glaucoma 
medications. 
Results: The mean age at surgery was 73 years. The mean 
axial length was 19.57 mm (range = 15.30 to 21.87mm), the 
mean anterior chamber depth was 1.67mm and the mean 
lens thickness was 5.14 mm. At 3 month follow up peri-
od, there was an improvement of a mean of 2.16 snellen 
lines. No eyes had reduced vision. The mean pre-op IOP 
was 23.67 mmHg with four patients on oral acetazolamide. 
The mean post-op IOP was 13.83 mmHg with only one pa-
tient requiring oral acetazolamide. There were no intraop-
erative complications. One patient developed transient vit-
reous haemorrhage which resolved spontaneously. 
Conclusion: VPPI is an effective technique in safe re-
moval of bulky cataracts causing phacomorphic angle clo-
sure in small eyes. 
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P450

12.20. Surgical treatment: Other
P451 ANTERIOR SEGMENT RECONSTRUCTION IN 
PROBLEMATIC CASES OF GLAUCOMA WITH ORGAN-
IC ANGLE BLOCK
D. Ivanov, Z.V. Kataeva, D. Bardasov
IRTC Eye Microsurgery Ekaterinburg Cente, EKATERIN-
BURG, Russian Federation
POSTER WITHDRAWN

P452 AUTOGENOUS FASCIA LATA FOR REPAIR OF A 
TRAUMATIC FILTERING BLEB AND REINFORCEMENT 
OF THIN SCLERAL WALL
S. Ugurlu, D. Egrilmez
Izmir Ataturk Teaching and Research Hos, IZMIR, Tur-
key

Purpose: To present the clinical features and manage-
ment outcome of a patient with filtering bleb formation fol-
lowing trauma. 
Design: Interventional case report. 
Methods: Case presentation. 
Main outcome measures: Success of autogenous fascia 
lata in management of traumatic filtering bleb. 
Results: Seventeen-year-old female patient presented with 
the complaints of blurred vision and mild pain. Visual acu-
ity of the left eye was 20/200. The pupilla was distorted 
and pulled upwards; an elevated, gray-brown mass at the 
superior quadrant was noted. Aqueous outflow was read-
ily evident over the mass. Gonioscopy revealed 2 to 3 
clock hours of peripheral anterior synechia in the supe-
rior quadrant. Significant cortical opacities were present; 
intraocular pressure was between 14 mmHg. Ophthalmic 
examination of the right eye was within normal limits. The 
patient underwent repair of the filtering bleb with autoge-
nous fascia lata, and subsequent phacoemulsification and 
intraocular lens implantation. Her visual acuity improved 
to 0.8, however, intraocular pressure was measured 42 
mmHg one month after the surgery. Intraocular pressure 
remained high despite maximal medical treatment. Autoge-
nous fascia lata over the ectatic area was well taken, how-
ever, the surgical site was still thin. Ahmed valve implan-
tation was performed trying to avoid the thin scleral area 
along with autogenous fascia lata placed both under and 
over the tube. Intraocular pressure was well controlled be-
tween 6-10 mmHg without any postoperative complications 
during the follow-up. 
Conclusion: Autogenous facia lata is a valuable graft read-
ily available to the ophthalmic surgeon for both repair of 
filtering blebs and reinforcement of surgical sites in the 
presence of thin scleral wall. 
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P453 PARACENTESIS IN ACUTE PRIMARY ANGLE CLO-
SURE INDONESIAN EYES
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iardjo
University of Indonesia, JAKARTA, Indonesia
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Objective: To evaluate the intraocular pressure (IOP) af-
ter paracentesis in acute primary angle closure (APAC) in 
Indonesian eyes 
Design: This study was analyzed prospective pre-post 
test.
Participants: Patients with APAC less than one month 
who had not respond well to anti-glaucoma medication 
were included.
Methods: We did a thorough eye examination and imme-
diately performed a paracentesis on the day the patient 
was admitted to the hospital. One day after the paracen-
tesis, a peripheral laser iridectomy was done as a defini-
tive treatment, and finally, within 2 weeks time one of the 
following surgery was done, trabeculectomy for IOP above 
25 mmHg and phacoemulsification for IOP 25 mmHg or 
lower. Outcomes were statistically analyzed using Wilcox-
on and paired t-tests. 
Main outcome measures: We examine initial, post para-
centecis and post surgery IOP. Areas with peripheral ante-
rior synechiae (PAS) and optic nerve were documented 
Results: We did the paracentecis on 45 APAC eyes. One 
day after paracentesis, the IOP was decreased around 49% 
from initial IOP. It was statistically proven that the width of 
pas area and high IOP do not influence the result of the 
paracentesis. Average final IOP was 18 mmHg. Finally, 
we had 10 eyes with normal visual acuity and visual field, 
but average cup disc ratio was 0.7 with MD12.00 (Hum-
phrey) of visual field. 
Conclusion: Paracentesis is an effective procedure to re-
duce IOP in APAC patients who do not respond well with 
initial medications. Emergency procedure should be done 
in patients with APAC.
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P454 COMBINED DEEP SCLERECTOMY & CYCLODIAL-
YSIS IN PRIMARY OPEN ANGLE GLAUCOMA
M.A. Soltan
Mansoura Ophthalmic Center, MANSOURA, Egypt

Purpose: To evaluate the role of cyclodialysis when com-
bined with deep sclerectomy. 
Methods: Forty eyes suffering from POAG were random-
ly classified in 2 groups: Group A: included 20 eyes and 
were subjected to deep sclerectomy alone; Group B: in-
cluded 20 eyes and were subjected to combined deep 
sclerectomy and cyclodialysis. The follow-up period was 
6 months in both groups. 

Results: The reduction in post-operative IOP was marked 
in group b. The suprachoriodal effusion was also marked 
in this group during the follow up period. In both groups, 
the visual acuity were stable and there was no assocciat-
ed shallownness of anterior chamber.
Conclusion: Combined deep sclerectomy and cyclodialy-
sis may be more effective in controlling postoperative IOP 
in cases of POAG when compared with deep sclercto-
my alone. 

14. COSTING STUDIES;
PHARMACO ECONOMICS

P455 RELIABILITY OF DOSING, EASE OF ADMINISTRA-
TION, AND DAILY COSTS IN GLAUCOMA COMBINA-
TION THERAPY 
G. Kobelt1, A. Buchholz2, E. Hartmann2, E. Ehrecke2, J. 
Dorfel2, E. Gurjanov2

1European Health Economics SAS, SPERACEDES, France, 
2Diakonissenkrankenhaus Karlsruhe-Rüppur, KARLSRUHE, 
Germany

Purpose: Numerous studies have demonstrated the IOP-
lowering efficacy of fixed combination ocular hypotensive 
agents. The purpose of this study was to assess dosing 
ease and reliability with Ganfort (bimatoprost 0.03%/ timo-
lol 0,5%), Duotrav (travoprost 0.004%/timolol 0.5%), and 
Xalacom (latanoprost 0.005%/timolol 0.5%) fixed combi-
nation therapies and to estimate daily treatment costs in 
European countries. 
Design: Pharmacoeconomic and drop size evaluation of 
three available combination therapies. Ease of use was 
also evaluated. 
Participants: Two elderly patients. 
Methods: Participants evaluated the number of drops of 
three alternative bottles of drugs on consecutive days and 
rated the ease of product handling. Drug prices were based 
on public prices (including vat) for 3-packs when available, 
otherwise for single packs. Daily treatment costs were calcu-
lated for the complete use of each bottle or for 1 month. 
Main outcome measures: Number of drops in bottles, 
ease of product use, daily treatment costs. 
Results: In no test was the drop count inferior to the num-
ber needed for 1 month of bilateral treatment. If products 
have to be discarded after 1 month, daily treatment costs 
are rather similar within countries, but differed between 
countries with a range of 0.62€ to 1.22€. Ganfort yielded 
the highest number of drops, 107±2.5, compared to 93±2.7 
for Duotrav and 87±2.7 for Xalacom. As a consequence, 
it had the lowest daily cost in 7 of the 9 countries where 
all three products are available: Denmark, Finland, France, 
Germany, Norway, Sweden, United Kingdom. The difference 
to the next lowest (Duotrav) ranged from 6% to21%, and 
from15% to 47% to the most expensive (Xalacom). Duo-
trav was however the least expensive in Ireland and Xal-
acom in The Netherlands. Ganfort was also considered by 
all test persons to be the easiest to handle, while the Duo-
trav bottle was unanimously judged to be too hard. 
Conclusions: Ganfort was easiest to handle and thus yield-
ed the highest and most reliable number of applications 
leading to the lowest daily cost in most countries. 
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P456 IS GLAUCOMA SCREENING COST-EFFECTIVE? 
A MODEL EVALUATING THE RELATIVE CLINICAL AND 
ECONOMIC IMPACT IN COMMERCIAL VERSUS SENIOR 
MANAGED CARE POPULATIONS IN THE USA.
D. Goldberg1, E. Higginbotham2

1Goldberg, MD & Associates, BATTLE GROUND, United 
States of America, 2Morehouse School of Medicine, AT-
LANTA, United States of America

Objective: The literature suggests that there may be sig-
nificant cost savings associated with the early identifica-
tion and treatment of glaucoma as the cost to treat glau-
coma increases with each stage of progression. It is the 
objective of this model to evaluate the potential return on 
investment (ROI) of a glaucoma-screening disease man-
agement (DM) program in commercial vs. senior managed 
care populations in the USA. 
Design: An excel-based model was developed to assess 
the direct payer costs associated with screening and ear-
ly treatment of glaucoma patients vs. a strategy of non-
screening. Treatment costs and disease progression rates 
were taken from the published literature. Drug costs were 
based on average wholesale price cost with consideration 
of contractual discounts and patient co-payment. 
Main outcome measures: The primary economic endpoint 
was the ratio of reduced annual treatment costs compared 
to annual program costs. 
Results: In a commercial population, total annual costs 
to 'screen and treat' vs. a strategy of no screening are 
US$0.62 pmpm vs. US$0.80 pmpm respectively (US$0.12 
pmpm in favor of screening). In a senior population, these 
costs are us$6.66 pmpm vs. US$7.94 pmpm respective-
ly (US$1.28 pmpm in favor of screening). With estimated 
program costs of US$0.009 pmpm and US$0.167 pmpm 
in the commercial vs. senior populations respectively, the 
ROI is 2.6 and 1.7 for these programs. 
Conclusions: Positive ROI for DM programs has gener-
ally been limited to those managing congestive heart fail-
ure or multiple disease conditions. Total annual costs for 
a glaucoma screening DM program in the USA are esti-
mated to demonstrate a positive ROI in both commercial 
and senior managed care populations. The significant dif-
ferences in annual costs by stage of disease combined 
with the relatively modest cost associated with develop-
ing a glaucoma screening program provides an explana-
tion for the positive ROI attained. These findings may help 
promote the interest of payers in implementing pertinent 
quality improvement efforts. 
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P457 EVALUATING THE BENEFITS OF TREATMENTS 
FOR OPHTHALMIC CONDITIONS USING COST UTILI-
TY ANALYSIS. WHICH METRIC TO USE?
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Purpose: The national eye institute visual function ques-
tionnaire (NEI-FQ-25) is a tool designed to measure vision-
targeted, health-related quality of life in clinical research1-
5. The US panel on cost-effectiveness and nice in the uk 
have recommended that health outcomes in cost utility anal-
yses should be weighted by the preferences of society and 
not patients. However, existing societal-based preference 
measures either do not include items on vision loss or in-
clude a limited assessment of visual functioning. Moreover, 
published info on the extent by which members of society 
with good vision judge the impact of vision loss on quality 
of life is limited. The objective of this research is to devel-
op methods for capturing societal-based utility preferences 
regarding the impact of ophthalmic disease. 
Design: Utility measure. 
Participants: 3,500 unique patients with glaucoma, DME, 
RVO, uveitis, or ARMD will be presented, along with the 
methodology for utility elicitation from 800 members of the 
general public (n=200 per country). 
Methods: The 25-item NEI-VFQ will be simplified via prin-
cipal components analysis and item response theory using 
data from both observational and clinical studies. Explor-
atory item reduction will be stratified by peripheral versus 
central vision loss and via a pooled sample. Creation of 
visual functioning health states from the reduced items will 
include clinician review and patient interviews. Health util-
ity valuations based on the health states will be collected 
from the public in Australia, Canada, UK and US. 
Main outcome measures: VFQ responses. 
Results: The need for such a utility measure for ophthal-
mic conditions and the development process will be de-
scribed, and will include the pros and cons of alternative 
approaches to obtaining utility data. The simplified VFQ 
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based on analysis of >3,500 unique patients with glauco-
ma, DME, RVO, uveitis, or ARMD will be presented, along 
with the methodology for utility elicitation from 800 mem-
bers of the general public (n=200 per country). 
Conclusions: With limitations of existing utility measure-
ment for ophthalmic conditions, a new utility measure based 
on the VFQ will provide necessary information for cost-util-
ity analyses that are required by various health care pay-
ers and regulatory agencies. 
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thalmol. 2006;142:1026-35. Epub 2006 oct 13. 2. Owen 
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P458 SCREENING FOR OPEN-ANGLE GLAUCOMA 
(OAG): IS IT COST-EFFECTIVE?
J.M. Burr1, R. Hernández2, L. Vale2, A. Azuara-Blanco1

1Health Services Research Unit/Aberdeen Royal  Infirmary, 
ABERDEEN, United Kingdom, 2Health Economics Research 
Unit, ABERDEEN, United Kingdom

Objective: To assess whether screening for open-angle 
glaucoma (OAG) meets the UK national screening com-
mittee criteria. 
Design: Systematic reviews and Markov modelling.
Methods: Two alternative screening strategies, and a path-
way reflecting current case finding, were developed follow-
ing wide consultation. Three Markov sub-models, estimating 
the lifetime cost and benefits were developed each repre-
senting one of the three strategies. All strategies allowed for 
progression of glaucoma. Model parameters were derived 
from a series of systematic reviews of the epidemiology, 
and screening effectiveness (test accuracy, and treatment 
effectiveness) conducted explicitly for the purpose. 
Main outcome measures: Cost-effectiveness of screen-
ing expressed in terms of incremental cost per quality ad-
justed life year (QALY). 
Results: In the UK, the estimated population prevalence is 
2%, but varies from 0.3% to 3.2% in people aged 40 to 70 
years. Incidence ranges between 30 and 181 per 100,000 
person-years for ages 50 and 70 years respectively. Of an 
estimated half a million people affected, 65% are unde-
tected. Prevalence was higher in myopes (2.7%), diabet-
ics (3.3%), first-degree relative affected (6.7%). The risk 
is four times higher amongst those of african ethnicity.1 
Most potential screening tests had an estimated specificity 
of 85% or higher. However, due to the strongly heteroge-
neous nature of the data and the relatively small number 
of studies it was not possible to conclude whether any one 
test was clearly superior. (1) Data on the long term risk of 
visual impairment were of poor quality. Utility with increas-
ing severity was estimated as 0.80 (early), 0.75 (moder-
ate), 0.71 (severe) and 0.53 for visual impairment. (2) Us-
ing these utilities population screening for a 40 year old 
cohort, with 1% prevalence had an incremental cost per 
qaly of £108,000 and a 1.2% chance of being cost-effec-
tive at a £20,000 willingness-to pay threshold. The main 
determinant of cost-effectiveness was prevalence. It is pre-
dicted that screening might be cost-effective in a 50-year-

old cohort at a prevalence of 4% with a ten year screening 
interval. Cost-effectiveness was sensitive to the perspec-
tive on costs (NHS or societal), attendance for sight tests, 
progression rate and utilities. Cost-effectiveness was not 
particularly sensitive to the screening test accuracy with-
in the ranges tested. 
Conclusions: General population screening for OAG is 
unlikely to be cost effective. Selective screening of groups 
with higher prevalence (black ethnicity and family history) 
might be, although only 6% of the UK population would be 
eligible. These findings are based on an economic model 
whose parameter estimates have considerable uncertainty. 
If the rate of progression, utility loss and, or, costs of visu-
al impairment are higher than estimated, screening would 
be more likely to be cost-effective. Further research is re-
quired to provide reliable data to refine the model. 
References: 
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P460 AWARENESS OF GLAUCOMA IN AN URBAN AND 
RURAL POPULATION IN PONDICHERRY STATE OF 
SOUTHERN INDIA.
V. Rengaraj, R. Rengappa, K. Parthasarathy
Aravind Eye Hospital, PONDICHERRY, India
POSTER WITHDRAWN

P461 TRABECULECTOMY IN AFRICAN CARIBBEAN 
GLAUCOMA: THE PATIENT'S JOURNEY
P. Shah, V. Cross, S. Chidrawar, M. Glynn
University of Wolverhampton, WOLVER HAMPTON,  United 
Kingdom

Purpose: To explore the experiences of secondary eye care 
services of African-Caribbean patients undergoing glauco-
ma filtration surgery. 
Design: Qualitative, phenomenological, semi-structured in-
terview.
Participants: Purposive sample of six patients; 2 female, 
4 male; age range: 21-75.
Methods: Semi-structured interviews. Data analysis: con-
tent analysis and thematic induction using a combination 
of manual and computer aided methods.
Main outcome measures: Identification of key factors to 
facilitate reduction of health disparities and enhance cul-
tural competence, optimise eye health outcomes, and re-
duce avoidable glaucoma blindness in the local African-
Caribbean community. 
Results: The patients' experiences and the roles of the 
surgical team were described in terms of archetypes of the 
'mythic journey'. Patients emphasised the importance of a 
consistent team approach in relation to information giving, 
trust, humour and a positive outlook. 
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Conclusions: 'Relationship-centred ' care rooted in a par-
ticipatory approach to service delivery and glaucoma re-
search is fundamental to a quality experience for African-
Caribbean patients in the secondary eye care system. 
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eye survey: risk factors for glaucoma in a sample of Afri-
can-Caribbean people living in London. Eye 1994;8: 315-
320. 

P462 HOW THE PATIENTS DEALS WITH GLAUCOMA 
AND WITH THEIR DOCTORS IN BARCELONA.
J.P. Kelly Rigollet, J.A. Ondategui, A. Pasto, E. Ro mero, 
C. Viladomiu
Institut Català de la Salut, BARCELONA, Spain

Objectives: To know the knowledge of the patients about 
their pathology. The complaince of treatments and their 
evaluation of medical control, the dosage and their ac-
cesibility to the medicine prescribed. 
Design: We carried out a survey in 230 patients. 
Participants: We have selected patients from a random 
sample obtained from the list of patient under glaucoma 
treatments (150 patients) and a second group of patients 
who participated voluntarily (80 patients), invited to an infor-
mative meeting anounced by posters in our medical center. 
The mean age was 71 yo (min. 43 and max. 93 yo). 
Methods: They did an anonimous test, carried up togeth-
er, at the same time, question by question, all this ques-
tions and answers were explained by the ophtalmologist 
who did after the test an informative speech. All the in-
complete test or with mistakes were rejected. We got 123 
useful test for this study. 
Results: Half of the patients (49,6%) think that their oph-
talmologist has given a good explanation of their pathology. 
About the same amount of patients did not know about the 
genetical aspect of glaucoma. Some of them (7,3%) even 
did not know their diagnosis. From these patients 49,6% 
did a visual field once in a year and were controlled one 
or two times in a year. Most of the patients say that they 
do not have any problem to remember to apply the drops 
and mostly do this themselves. Our patients do not have 
problems to get the medicine from their health care organi-
sation. Half of them use only one eye drop. About one third 
of the patients think that it is more difficult to use more 
than one type of eye drops. Of our patients, 69,9% said 

that they do not forget to put the drops and 74% of them 
did not have adverse reactions to their medicines. 
Conclusions: It is very necessary to insist in education 
of the patients about their pathology. This will result in the 
improvement of the complaince. It is necessary to give to 
the general opthalmologist guidelines for the follow up of 
glaucoma. The use of one or two eye drops is indifferent 
for our patients. 
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P463 SELF-REPORTED BARRIERS AND STRATEGIES 
TO BETTER FOLLOW-UP AMONG GLAUCOMA PA-
TIENTS IN SOUTH INDIA
P. Parthasarthi1, L Alan Robin2, B. Lee3,  V. Ganesh R aman1, 
M.B. Madhuri1
1Aravind Eye Hospital, COIMBATORE, India, 2Wilmer Eye 
Institute, BALTIMAORE, United States of America, 3Stanford 
University, CALIFORNIA, United States of America

Purpose: To identify the barriers contributing to poor at-
tendance of follow-up glaucoma examinations (FGES) in 
South India, and to develop strategies to combat these 
barriers and improve attendance of FGES. 
Design: This is a prospective case-control study. 
Participants: Three hundred established patients with pri-
mary glaucoma/ocular hypertension diagnosed atleast 12 
months prior, with age over 40 years were enrolled. 
Methods: Included 150 patients who did and 150 who did 
not attend follow-up glaucoma examinations (FGES) as ad-
vised in the past year. A medical record review was per-
formed to identify patients who failed to attend at least one 
FGE in the past year. These patients were asked to iden-
tify significant barriers that prevented them from attending 
their FGE and were asked about various strategies, which 
would be most effective in increasing glaucoma aware-
ness. Data were collected by a trained interviewer in the 
patient’s vernacular. 
Results: Of the 300 patients enrolled in the study, 226 
(75.3%) patients failed to attend at least one FGE and col-
lectively cited 405 barriers for an average of 1.8 barriers 
per person. Among 226 patients, 99 (43.8%) reported 'my 
eyes were okay' as a reason for not attending their FGE. 
The barriers were categorized as direct costs (8.4%), time/
inconvenience (18.8%), physical challenges (17.5%), in-
cidental obligations (17.3%), and knowledge/perceptional 
barriers (38.0%). The best strategies to increase glauco-
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ma awareness and screening: media advertising (30.2%), 
having a mobile glaucoma van (24.7%), and school edu-
cation programs in which children later educate parents/ 
grandparents at home (23.3%). 
Conclusion: Knowledge and perceptional barriers are the 
most common reason for patients failing to attend FGES, 
and despite current counseling efforts, many patients still 
fail to appreciate the importance of regular FGES in dis-
ease progression. Attention should be given to providing 
more effective counseling, which may reduce other class-
es of barriers. Medical fees, lost wages, and transportation 
difficulties were less important reasons for FGE non-atten-
dance. Patients themselves prefer strategic interventions 
that reduce time and effort required to attend FGES and 
media advertisement is believed to be the most effective 
strategy in promoting glaucoma awareness. 
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P464 RISK MANAGEMENT IN GLAUCOMA PRACTICE
K. Sharma1, P. Shah2, T.A. Williams1, K. Papastavrou1

1Birmingham & Midland Eye Centre, BIRMINGHAM, United 
Kingdom, 2City Hospital, BIRMINGHAM, United Kingdom

Purpose: Clinical governance and risk management is very 
important in today's clinical practice. Risk management, in 
its most basic form, is the process of making and carry-
ing out decisions that will minimize the adverse effects of 
accidental losses. 
Methods: Published literature on risk management in glau-
coma practice was reviewed. 
Results: This poster higlights the various strategies to 
prevent and reduce the adverse outcomes and thus liti-
gations. 
Conclusions: Glaucoma-related claims and lawsuits arise 
relatively infrequently. When they do, however, they are 
more likely to result in indemnity payments, and those pay-
ments are likely to be substantially larger than they are 
for other types of ophthalmic claims. Doctors alone do not 
have the authority to implement effective risk management 
in hospitals, but they can certainly bring their considerable 
influence to bear on hospitals to implement the range of 
activities that are described above. 
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P465 THE AFRICAN DESCENT AND GLAUCOMA EVAL-
UATION STUDY (ADAGES): BASELINE CLINICAL AND 
VISUAL FUNCTION FINDINGS IN HEALTHY EYES 
P.A. Sample
Hamilton Glaucoma Center, LA JOLLA, CA, United States 
of America

Purpose: To compare baseline clinical and visual field (VF) 
findings between healthy participants of African descent (AD; 
n=217) with those of European descent (ED; n=209). 
Design: Prospective, longitudinal, multi-center observa-
tional cohort study.
Participants: Healthy participants of African descent (ad; 
n=217) and those of European descent (ed; n=209).
Methods: Adages is a prospective, longitudinal, multi-cen-
ter observational cohort study of healthy, ocular hyper-
tensive, suspect, and glaucoma participants (n=1,224). 
852 eyes from 426 participants (362 from adages and 64 
from the diagnostic innovations in glaucoma study (DIGS) 
were included if they had normal fundus exams, IOP <22 
mmHg, and no evidence of glaucoma on masked review 
of stereophotographs. VF results were not used to classify 
eyes. Results from short-wavelength automated perimetry 
(SWAP), frequency-doubling technology perimetry (FDT), 
and standard automated perimetry (SAP), along with clin-
ical measurements and risk factors were obtained. Cate-
gorical variables were compared using fisher's exact test 
and continuous variables with the t-test. 
Results: There were no significant differences between 
groups in age, gender, presence of heart disease, fami-
ly history, or IOP. A significantly (p< .004) higher propor-
tion of AD had diabetes (pre-retinopathy) or systemic hy-
pertension (p=0.003) than ED subjects, 6% AD vs.10% 
ED and 28% AD vs. 16% ED, respectively. Cup/disc ratio 
was significantly larger and CCT was significantly thinner 
for AD than ED. AD showed significantly worse MD and 
PSD VF indices than ED. 
Conclusions: significant differences on all VF tests and a 
number of clinical findings between healthy eyes from per-
sons of AD compared with those of ED may be important 
to take into account when interpreting results from patient 
eyes. These differences may be signs of early eye dis-
ease or true differences between the healthy groups. Ad-
ages and digs will be important for discriminating these 
two possibilities. 
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P466 AUDIT OF GLAUCOMA CARE PATHWAY FOR PA-
TIENTS ATTENDING GLAUCOMA CLINIC AT CLAYTON 
HOSPITAL
M.B. Elahi, D. Bott, M. Nagar
Clayton Hospital, WAKEFIELD, United Kingdom

Introduction: Glaucoma is a chronic potentially blinding 
disorder, which needs lifelong care once diagnosed. Con-
ventionally all glaucoma, ocular hypertension and glaucoma 
suspects are managed within clayton hospital by ophthal-
mologists (hospital based care). With increasing number of 
patients there is a need to share care with suitably trained 
ophthalmic professionals i.e., optometrists and nurses ei-
ther at hospital eye services (HES) or through a commu-
nity-based care. 
Aims: (1) To assess the feasibility of establishing a nurse/
optom led stable glaucoma clinic. (2) To reduce the burden 
of glaucoma and its associated conditions on hospital eye 
services. (3) This audit will identify percentage of patients 
that can be followed up by optoms and nurses to start with 
and can be rolled out into primary care in near future.
Material and Methods: (1) It is a prospective analysis of 
patients attending consultant led glaucoma clinic at clay-
ton hospital for 8 weeks. Data has been collected using a 
proforma. The proforma was designed to compliment the 
department of health guidelines on glaucoma care path-
way. (2) Data collected being analysed using microsoft ex-
cel programme. 
Results: Results of 407 patients showed approximately 
29% of patients can be managed through nurse/optom led 
community based primary care. 
Recommendations: (1) Patient-centered approach utilis-
ing increased activity of optometrists and nurses at HES. 
(2) Community care of stable glaucoma patients by omps 
and optometrists with special interest in glaucoma. (3) Re-
audit, to complete the audit cycle, to be carried out in 12 
months time to see if the recommendations implemented 
have had a positive impact on the service. 

P467 TOTAL QUALITY MANAGEMENT AND ITS CON-
TRIBUTION TO GLAUCOMA DELIVERY TO NORTH 
AFRICAN'S PATIENTS
K. Ben Amor, B. Bouassida
Clinique Ophtalmo & ORL de Tunis, TUNIS, Tunisia

Within the iso 9001 quality system of the 'clinique ophthal-
mologique de tunis', a quality process based on a glaucoma 
patient tracking system(GPTS) has been started on 2006 
to detect and analyze no show patients and extended to 
non compliant patients. 
The author describes the GPTS process, analyzes no show 
and non compliance early results and statistics and reports 
on corrective actions taken. 
He demonstrates how total quality management may guide 
and document treatment strategy and improves the quality 
of care delivery to North Africans glaucomatous patients 

P468 NEUROSURGICAL CASES IN GLAUCOMA CLINIC
A. Ogunro, A. Harriman, O.A. Hassan, F.T. Oluyadi, O. 
Oderinlo, O. Okonkwo
Eye Foundation Hospital, LAGOS, Nigeria

Objective: To highlight importance of perimetry and 3-di-

mentional examination of optic disc in diagnosing glau-
coma.
Design: Non-randomised,case series,diagnosed by chance 
in Glaucoma Clinic of Eye Foundation Hospital, Lagos, Ni-
geria from 2002 2004. 
Participants: Five case series.
Method: Patients were initially diagnosed normal tension 
glaucoma, had visual acuity, applanation tonometry, dilat-
ed fundoscopy with 78d lens, digital imaging of the optic 
disc and retina nerve fiber layer, perimetry and CT-scan 
or magnetic resonance imaging. 
Main outcome measures: Clinically documented visual 
acuity, perimetry, optic disc imaging and CT-scan or mag-
netic resonance imaging. 
Result: Visual acuity is affected earlier than the visual field. 
The degree of visual acuity and field loss was not com-
patible with optic nerve cupping. All were found to have 
compressive optic neuropathy with vague history point-
ing to such diagnosis. Three cases were pituitary adeno-
mas,1 frontal lobe mennigioma,1 right temporal arachnoid 
cyst. 
Conclusion: All visual field loss is not caused by glauco-
ma. The diagnosis of normal tension glaucoma should be 
made after radiological investigation. 
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P469 QUANTATATIVE ANALYSIS OF PERIPAPILLARY 
RETINAL NERVE LAYER THICKNESS USING SCANNING 
LASER POLARIMETRY WITH A VARIABLE CORNEAL 
COMPENSATOR IN NORMAL CHILDREN
M. Zeppieri, M.L. Salvetat, L. Parisi, M. Felletti, P. Brusini
S. Maria della Misericordia Hospital, UDINE, Italy

Purpose: To determine the normative range for peripap-
illary retinal nerve fiber layer (RNLF) thickness measured 
with scanning laser polarimetry with a variable corneal com-
pensator (GDXVCC) in a group of children compared to 
adults. 
Methods: Sixty normal children (mean age 7.92.1 years; 
range 4-12 years) and 60 normal adults (mean age 51.210.5 
years; range 28-72 years) were included. All subjects un-
derwent a complete ophthalmologic examination and im-
aging with GDXVCC. The 15 parameters listed on the ex-
tended parameter table printout were considered in the 
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analysis. Differences between groups were compared us-
ing the Mann-Whitney test. Variations in GDXVCC param-
eters in relation to age were studied with linear regres-
sion analysis. 
Results: The mean RNLF thickness in the children was 
slightly greater than the adults (58.35.4 ?M vs. 56.35.5 ?M; 
p=0.048). The mean RNLF thickness in the inferior sector 
(inferior average) was significantly greater in the children 
than in the adults (67.77.9 ?M vs. 62.76.7 ?M; p=0.001). 
The parameters: inferior maximum, TSNIT SD, normalized 
superior area and normalized inferior were also significant-
ly higher in the children (p<0.05). Linear regression analy-
sis for the various GDXVCC parameters in relation to age 
showed that the inferior average was the only dependant 
variable that significantly decreased with age. 
Conclusions: The mean thickness and mean inferior thick-
ness of the peripapillary RNLF measured with GDXVCC 
were significantly greater in the group of children than in 
the group of adults. This implies that the GDXVCC built-in 
normative database cannot be applied to results obtained in 
children. Our normative data ranges in normal pediatric pa-
tients can be beneficial in using and interpreting GDXVCC 
results in cases of optic neuropathies, like glaucoma, optic 
nerve atrophy, and pathologies causing optic disc cupping 
and RNLF thinning (as shown in the examples). 

P470 COMPREHENSION OF THE POLYNYA CONCEPT IS 
NECESSARY IN ORDER TO UNDERSTAND WHY GLAU-
COMATOUS VISUAL FIELD LOSS RECOVERS WHEN 
THE SPINE IS MANIPULATED
F.R. Gorman
Private Practice, MARRICKVIL, Australia

Objective: To demonstrate that visual field defect in glau-
coma could be due to a biological polynya and thus could 
be reversible. 
Methods: A representative case history is presented, in 
which the visual field loss was attributed to a glaucomatous 
process as a result of glaucoma specialist opinion, fundal 
photographs, family history, and visual field assessments 
by both static perimetry and multi-focal, visual evoked re-
sponses. 
Intervention: Outpatient spinal manipulation treatments 
were performed. Spinal manipulation therapy, with and 
without the aid of muscle relaxant anesthesia, has been 
regularly shown to produce visual field recovery in appro-
priate patients.
Main outcome measures: Following each outpatient spi-
nal manipulation treatment, the visual field deficits recov-
ered immediately, but had returned to the abnormal state 
on examination at the subsequent visit, usually one week 
later. This phenomenon was repeated until, after a num-
ber of such treatments, the visual field remained normal 
without the need of spinal manipulation therapy. 
Discussion: Recovery of longstanding loss of vision pre-
sumes the presence of a quasi-permanent pathology in the 
nervous system, including the eye. Recently the ‘biological 
polynya’ concept has been described as a common form 
of quasi-permanent neurological pathology. Biological po-
lynyas are not detectable by X ray, CT scan or magnetic 
resonance imaging. 
Conclusions: Biological polynyas are obligatory and must 

occur if the capillary blood flow is reduced beyond a crit-
ical level. This means that glaucomatous visual field loss 
cannot be regarded as a permanent deficit until the pres-
ence of a polynya has been excluded. The recovery of vi-
sion in our patient with spinal manipulation, suggests that 
spinal manipulation resolves biological polynyas. This seed-
ing experience recommends that a double blind, randomed 
controlled trial should be initiated, which compares the ef-
fect of spinal manipulation therapy and a control interven-
tion, on matched groups of patients suffering from glauco-
matous visual field deficits. 
References:
1. Stephens D, Mealing D, Pollard H, Thompson P, Bilton 
D, Gorman RF. Treatment of visual field loss by spinal ma-
nipulation: A report on 17 patients. JNMS 1998; 6;2: 53-
66. 2. Gorman RF: Computerized Static Perimetry in Chi-
ropractic. J Manipulative Physiol Ther 16: 481-487; 1993. 
3. Gorman RF. Monocular visual loss after closed head 
trauma; with immediate resolution associated with spinal 
manipulation JMPT 1995; 18; 5: 308-14. 4. Astrup J, Sy-
mon L, Branston NM and Lassen NA: Cortical evoked Po-
tential and Extra cellular K+ and H+ at Critical Levels of 
Brain Ischemia. Stroke 1977 8;1:51-57. 5. Astrup J, Seisjo 
BK and Symon L. Thresholds in Cerebral Ischemia - The 
Ischemic Penumbra. Stroke 1981 12; 6:723-725. 6. Ros-
ki R, Spetzler RF, Owen MD, Chandar K, Sholl JG and 
Nulsen FE. Reversal of Seven -Year Old Visual Field De-
fect with Extra cranial - Intra cranial Arterial Anastomosis. 
Surg Neurol 1978; 10: 267-8.

P471 GLAUCOMA - IS IT STILL A DILEMMA IN THE 
21ST CENTURY
Y. Saif1, S. Saif2, A.T. Saif3

1Beni Sueif University, CAIRO, Egypt, 2Cairo University, 
CAIRO, Egypt, 3Fayoum University, FAYOUM, Egypt

In all parts of the world, the glaucoma is a major public 
health problem and cause personal tragedy. There is a need 
to improve global human resources and to encourage de-
velopment of strategies to achieve these goals.
The study of 5-year incidence of open angle glaucoma in 
Melbourne, Victoria, Australia from 1992 -1999 concluded 
that the incidence increase significantly with the age and 
the undiagnosed cases suggests the need to develop nov-
el community screening strategies for glaucoma. 
Methods for prognostic evaluation and monitoring of pa-
tients with glaucoma or suspected of having glaucoma have 
always led to controversy.
The Disc Damage Likelihood Scale (DDLS) can be used 
for diagnosing, staging, and monitoring the rate of change 
of the patient's condition assuring that the patient's treat-
ment is rational and effective.
Glaucoma starting from the definition, unknown etiology for 
the primary cases, glaucoma suspect, ocular hypertension, 
early detection, diagnosis, and details of management are 
all controversial. But the DDLS7 and this study for early 
detection and target IOP are milestones in our understand-
ing of many of the controversies keeping in mind that mul-
tiplicity means satisaction of none. 
What is new? 
The risk factors for getting glaucoma will channel into the 
resultant level of IOP and disc damage . So calculation of 
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the combined probability of getting glaucoma for these 2 
factors alone will include all risk factors.
Accordingly people are classified after calculation of the 
probability of getting glaucoma into the following: Normal, 
Ocular hypertension, Possible, Probable, Highly probable 
and Definite. In this way the clinical intities of Normal, Oc-
ular hypertension, Glaucoma suspect, Low tension glau-
coma and Definite glaucoma cases are precisely digitized 
and diagnosed. The target IOP is related to the cup disc 
ratio. Accordingly the management is prescribed. The de-

tails of the tables of combined probability of IOP and C/
D ratio and the table of the target IOP will be present-
ed in details.
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POST-POSTERS

Post-Posters are posters that have been received after the 
closing date for posters and have consequently not been 
graded by the poster committee.
For various reasons, the program committee decided to in-
clude them in the poster abstracts. They are indicated by PP, 
followed by a number and letter. The number refers to the 
position in the classification system, the letter to the fact that 
this is a Post-Poster, i.e., a later addition. In the poster exibi-
tion they will be positioned according to number.

2. ANATOMICAL STRUCTURES IN
GLAUCOMA

PP46A CENTRAL CORNEAL THICKNESS AND MEDI-
CALLY UNCONTROLLED PRIMARY OPEN-ANGLE 
GLAUCOMA
A.R. Ghasemi Esfe, A. Abdollahi, H. Attarchi
Tehran University of Medical Sciences, TEHRAN, Iran

Objective: Current evidences have determined clearly the 
role of central corneal thickness (CCT) in progression and 
development of Primary Open-Angle Glaucoma, but its effect 
on the level of glaucoma severity remains uncertain. 
This study was designed to expand the available knowledge 
about the relationship between central corneal thickness and 
glaucoma severity with comparing two medically controlled 
and medically uncontrolled glaucoma groups.
Design: A retrospective case-control study. 
Participants and controls: Participants were thirty patients 
in study group. Thirty subjects also included as controls.
Methods: Patients with past diagnosis of open-angle glau-
coma, who were seen at glaucoma clinic of Farabi Hospital, 
participated in this retrospective case ' control study. Patients 
in the case group were those with primary open-angle glau-
coma that intra ocular pressure (IOP) reduction of their af-
fected eyes with maximum dose of medications has not been 
sufficient and because of visual field loss with or without in-
creased in cup-to-disc ratio, they had been got elected for 
trabeculectomy. The control group was containing patients 
with primary open-angle glaucoma whom their disease has 
been under control with medical treatment and they were not 
considered for glaucoma filtering surgery.
Main outcome measures: Central corneal thickness was 
measured by ultrasound pachymetry. The average of 5 CCT 
readings was recorded. 
Results: Intra ocular pressure, visual acuity, cup-to-disc ra-
tio, and number of medication had significant association with 
medically uncontrolled glaucoma. The mean central corneal 
thickness in case subjects was 547.4 μm and in controls was 
544.4 μm (P = 0.71). In comparison between two groups, 
these variables had no meaningful relationship: age, gender, 
central corneal thickness, family history, smoking, hyperten-
sion, diabetes and visual field. 
Conclusions: In this study, central corneal thickness had no 
meaningful association with medically uncontrolled open an-
gle glaucoma. It seems, like some recent evidences central 
corneal thickness could not predict the level of glaucoma se-

verity and this is contrary to well recognized ability of central 
corneal thickness to predict development of primary open-
angle glaucoma.
References: Quigley HA. Number of people with glaucoma 
world wide. Br J Ophthalmol 1996;80:389-93. 2. Wensor 
MD, McCarty CA, Stanislavsky YL, Livingston PM, Taylor 
HR. The Prevalence of Glaucoma in the Melbourne Visual 
Impairment Project. Ophthalmology 1998; 5: 733-9. 3. Diele-
mans I, Vingerling JR, Wolfs RC, Hofman A, Grobbee DE, de 
Jong PT. The prevalence of primary open-angle glaucoma 
in a population-based study in The Netherlands. The Rot-
terdam Study. Ophthalmology 1994; 101:1851-5. 4. Mitchell 
P, Smith W, Attebo K, Healey PR. Prevalence of open-an-
gle glaucoma in Australia. The Blue Mountains Eye Study. 
Ophthalmology 1996; 103:1661-9. 5. Rotchford AP, Kirwan 
JF, Muller MA, Johnson GJ, Roux P. Temba glaucoma study: 
A population-based cross-sectional survey in urban South 
Africa. Ophthalmology 2003; 110:376-382. 6. Rotchford AP, 
Johnson GJ. Glaucoma in Zulus: a population-based cross-
sectional survey in a rural district in South Africa. Arch Oph-
thalmol 2002;120:471-478. 7. Ramakrishnan R, Nirmalan PK, 
Krishnadas R, Thulasiraj RD, Tielsch JM, Katz J, Friedman 
DS, Robin AL. Glaucoma in a rural population of southern 
India. The Aravind comprehensive eye survey. Ophthalmol-
ogy 2003; 110:1484-90. 8. Goldmann H, Schmidt T. Uber Ap-
planationstonometrie. Ophthalmologica 1957;134:221-42. 9. 
Hansen FK, Ehlers N. Eleveted tonometer readings caused 
by a thick cornea. Acta Ophthalmol 1971;49:775-778. 10. 
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.

2.2. Anatomical studies in glaucoma: 
Cornea
PP46B CORNEAL HYSTERESIS, CORNEAL RESI-
ATANCE FACTOR AND IOP COMPENSATED FOR COR-
NEAL EFFECTS IN NORMAL, OPEN ANGLE AND NOR-
MOTENSIVE GLAUCOMA EYES
M. Shimmyo
New York Medical College, NEW YORK, United States of 
America

Structured format: Observational chart review.
Aims: Prevailing methods of intraocular pressure (IOP) mea-
surement cause systematic errors by corneal dimensions and 
biomechanical properties of the cornea. We measured intra-
ocular pressure (IOP) by Goldmann equivalent IOP (IOPg), 
IOP compensated for corneal effects (IOPcc), corneal hys-
teresis (CH), corneal resistance factor (CRF) by Reichert's 
Ocular Response Analyzer (ORA) as well as central corneal 
thickness (CCT) to see if these metrics provide useful infor-
mation in diagnosis and management of glaucoma.
Method: A total of 4667 consecutive ORA measurements 
in 990 subjects in a general ophthalmology clinic were re-
viewed. Bad ORA signals, eyes with cornel pathology, kera-
torefractive surgery, keratoconus, Fuch’s corneal dystrophy 
were discarded. Diagnosis of glaucoma was established by 
presence of glaucomatous optic neuropathy determined by 
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morphological examination of retinal neurofiber layes and 
optic nerve morphology by Heidelberg Retinal Tomography 
with or without visual field defects. Randomly selected one 
eye of each subject was extracted for analyses. 733 normal 
eyes, 155 primary open angle glaucoma (POAG) eyes and 
102 normotensive glaucoma (NTG) eyes were selected and 
IOPg, IOPcc, CH, CRF (in mmHg, abbreviated in result) and 
CCT were compared.
Results: Normal eyes had IOPg 15.10 ± 3.22 , IOPcc 14.89 
± 3.51, CH 11.19 ± 1.63, CRF 10.46 ± 1.75, CCT 542 ± 33 
μm. POAG eyes had IOPg 26.5 ± 5.54 (range 21.1-47.8), 
IOPcc 25.3 ± 5.54 (16.5 -46.5), CH 8.8 ± 2.36 (2.4 -13.9), 
CRF 11.3 ± 2.05 (4.5 ' 17.4), CCT 553 ± 43μm (433 ' 622). 
NTG eyes had IOPg 14.4 ± 3.39 (5.6-20.2), IOPcc 19.8 ± 
3.41 (10.7-27.8), CH 6.31 ± 1.14 (3.6 -8.4), CRF 5.96 ±1.09 
(4.1 - 8.4), CCT 513 ± 39 (433-622) μm. CH and CRF of NTG 
eyes were significantly lower than those of POAG (p<0.001) 
and normal eyes (P<0.001) indicating low viscous damping 
and viscoelasticity of the cornea of NTG eyes. The difference 
between mean IOPg and mean IOPcc of NTG eyes (5.43 
mmHg) were significantly higher than those of POAG and 
normal eyes (P<0.001).
Conclusion: NTG eyes had significantly thinner mean CCT 
of 517 μm with a wide range of variation. Not only thinner 
cornea, but low viscoelasticity of the cornea may cause er-
roneously low IOPg and Goldmann applanation tonometry 
values, confounding the IOP measurement values. This may 
cause delayed diagnosis and inadequate therapy in NTG 
eyes. Reichert’s ORA seems to provide significant metrics in 
the diagnosis, therapeutic target setting and management of 
glaucoma, especially for normotensive variety.
References:
1. Luce DA. Determining in vivo biomechanical properties 
of the cornea with an ocular response analyzer. J Cata-
ract Refractive Surg 2005;31:156-162. 2. Luce DA, Taylor 
D. Reichert Ocular Response Analyzer measures corneal 
biomechanical properties and IOP: provides new indicators 
for corneal specialists and glaucoma management. Ocular 
Response Analyzer White Paper. Available at: http://www.
ocularresponseanalyzer.com/download.html. Accessed No-
vember 2006. 3. 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. IOVS 2006;47:5337-47. 4. Me-
deiros FA, Weinreb RN. Evaluation of the influence of cor-
neal biomechanical properties on intraocular pressure mea-
surements using the ocular response analyzer. J Glaucoma 
2006;15:364-70. 5. 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.

2.6.3. Anatomical structures in glauco-
ma: Aqueous humor dynamics, produc-
tion, composition: Composition
PP51A DECREASE IN REDUCING POWER OF AQUE-
OUS HUMOR ORIGINATING FROM GLAUCOMATOUS 
RABBITS
E. Beit-Yannai1, A.S. Solomon2

1Ben-Gurion University, BEER-SHEVA, Israel, 2Sheba medi-
cal center, RAMAT-GAN, Israel

Purpose: To evaluate changes in the reducing power of 
aqueous humor (AH) with cyclic voltammetry (CV) and 
HPLC-EC.
Methods: NZW albino rabbits exhibiting a sporadic muta-
tion causing bilaterally buphthalmus eyes were set for intra 
ocular pressure (IOP) and eye size measurements. AH was 
obtained under deep anesthesia according to ARVO rules 
for Animal Care. The study included 6 congenital born glau-
comatous rabbits (CGR) and 6 normal rabbits (CON) age-
matched.
The AH samples were analyzed by CV and HPLC-EC.
Results: CGR IOP was found to be significantly higher than 
in CON ( 33.5+1.1 mmHg and 14.2+1.0 mmHg respectively), 
the corneal diameter was 18.25 mm and 13.9 mm respec-
tively.
CV analysis revealed two anodic currents representing two 
groups of low molecular weight antioxidant (LMWA).The two 
anodic potentials were equal for the two tested groups, in-
dicating the same components of LMWA. The first anodic 
current of CGR was only 30% of the CON rabbits (2.11 vs. 
7.17 μA/mg protein, t-test: P<0.05).As the main hydrophilic 
components of the first anodic current are known to be uric 
acid (UA) and ascorbic acid (AA) , they were analyzed for 
exact content by HPLC-EC method. The levels of UA and AA 
were significantly lower in the CGR rabbits when compared 
to CON group.
Conclusion: Changes in the reducing power, as indicated 
by CV analysis, of CGR AH, is probably a result of chronic 
oxidative stress caused by the glaucoma condition. The dif-
ferences in the first anodic wave are mainly due to a fall in 
the concentrations of UA and AA
References:
1. Kohen R, Nyska A. Oxidation of biological systems: oxi-
dative stress phenomena, antioxidants, redox reactions, and 
methods for their quantification. Toxicol Pathol 2002;30:620-
650. 2. Kohen R. The use of cyclic voltammetry for the evalu-
ation of oxidative damage in biological sampleas. J Pharma-
col Toxicol Methods 1993;29:185-193. 3. Geyer O, Wolman 
Y,Chemihovsky T, Iaina A, Lazar M, and Solomon AS. Ele-
vated NO levels in buphthalmic glaucomatous rabbit’s eyes. 
IOVS 19996;37:S834. 4. Tyrell M, Geyer O, Kent CR, Dean 
DO, Solomon AS. Retinal heat shock protein immunoreac-
tivity in glaucoma. IOVS 1999;40:S265. 3. Izzotti A, Sacca 
SC, Cartigilia C, De Flora S. Oxidative deoxyribonucleic 
acid damage in the eyes of glaucoma patients. Am J Med 
2003;114:638-646.

3. LABORATORY METHODS
 

PP81B THE CALCIFICATION MARKER ALKALINE PHOS-
PHATASE (ALP) IS INCREASED IN THE TRABECULAR 
MESHWORK™ OF GLAUCOMA DONORS AND CELLS 
TREATED WITH GLAUCOMATOUS INSULTS
T. Borrás, W. Xue, N. Comes
University of North Carolina, CHAPEL HILL, NC, United 
States of America

Purpose: The third most abundantly expressed gene in the 
humanTM tissue is the inhibitor of calcification Matrix Gla 
(MGP). The enzyme ALP is a well established marker of 
osteogenic differentiation, also activated during pathological 
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vascular calcification and present in atherosclerotic plaques. 
In this study we sought to determine the presence of calcifi-
cation markers in the TM tissue from glaucoma donors and 
in primary TM cells insulted by the glaucomatous associated 
factors dexamethasone (DEX) and transforming growth fac-
tor β2 (TGFβ2). We also investigate the effect of silencing 
MGP in the TM cells.
Methods: Anterior segments from post-mortem human eyes 
from 8 glaucoma and 9 age/race/gender matched normal in-
dividuals were perfused at 3 μl/min constant flow between 
1-6 days. Average pressure at 24 h baseline was 18.2 ± 6.2 
mmHg. Primary HTM cells were generated from surgical re-
sidual corneal rims. HTM cells at passage 4-6 were treated 
with 0.1 μM DEX for 7 days and with 1-3 ng of TGFβ2 for 3 
days in serum-free medium. Dissected TM tissues and har-
vested cells were processed to assay ALP activity, genomic 
DNA (Hoechst) and RNA extraction. Transfection of MGP 
siRNA was accomplished by nucleofector electroporation. 
MGP, γ-carboxylase and 18S cDNAs were quantified by Taq-
Man real-time PCR.
Results: The normalized ALP levels of TM specimens from 
normal donors was 7.3 ± 1.6 ALP/μg DNA (n=4) while that 
of the TMs from glaucoma donors was 37.0 ± 10.7 ALP/μg 
DNA (n=5) (p≤0.04). DEX and TGFβ2 induced significant 
upregulation of ALP activity in two HTM cell lines. Expres-
sion of genes encoding MGP and its activating enzyme γ-
carboxylase were reduced in the glaucoma tissue -4.4 ± 1.7 
and -20.5 fold respectively. Silencing MGP by siRNA resulted 
in a 197% increase in ALP activity.
Conclusions: The increased activity the calcification marker 
in glaucoma TMs might be indicative of an undergoing min-
eralization process during the development of the disease. 
The inhibition of calcification mechanism represented by the 
presence of active MGP appears to be compromised in glau-
coma tissues.

PP77B FUNCTIONAL DELIVERY OF NAKED siRNA TO 
THE HUMAN TRABECULAR MESHWORK  (TM) IN PER-
FUSED ORGAN CULTURES
N. Comes, T.  Borrás
University of North Carolina, CHAPEL HILL, NC, United 
States of America

Purpose: To investigate whether naked siRNA molecules 
could be directly delivered to the perfused intact human 
trabecular meshwork tissue, whether this siRNA could si-
lence a trabecular meshwork preferred gene and whether 
it could counteract the downstream effect of a deleterious 
agent (dexamethasone, DEX) by silencing its receptor.
Methods: Anterior segments from post-mortem normal hu-
man donors were perfused at 3.4 ± 0.3 μl/min-constant flow 
or 15 mmHg-constant pressure to stable baseline (outflow 
facility, C = 0.22 ± 0.19 μl/min/mmHg) (n = 14).
Commercial siRNAs were diluted in DMEM perfusion medi-
um and used without coupling to transfection reagents (‘na-
ked’). Perfusion of Cy3-labeled siRNA was performed at 100 
nM for 48 h followed by 24 h with DMEM
medium (2 pairs). Perfusions of Matrix GLA protein (MGP) 
siRNA (100 nM) (OD) and scramble-siRNA (control) (OS) 
were performed for 48 h (2 pairs). Perfusions of glucocor-
ticoid receptor (GR)-siRNA (OD) and scramble-control (OS) 
were performed for 48 h and continued by adding 100 nM 

DEX to the perfusion media for an additional 24 h (2 pairs). 
Frozen sections of labeled anterior segments were analyzed 
by confocal fluorescence microscopy. Differential expression 
of GR, MGP, myocilin (MYOC), cornea-derived transcript 6 
(CDT6) and 18S genes was determined by RT-TaqMan PCR 
on RNA extracted from dissected trabecular meshwork. Pri-
mary human trabecular meshwork cells were generated from 
single individuals and nucleofector transfected using pro-
gram T-23. Levels of secreted MYOC in the effluents were 
analyzed by western blot.
Results: Histological evaluation of anterior segments per-
fused with Cy3 labeled siRNA followed by unlabeled medium 
showed intense fluorescence in the trabecular meshwork 
region. MGP gene expression was silenced in the trabecu-
lar meshwork perfused with naked MGP siRNA. MGP tran-
scripts were reduced -19.1 ± 2.2-fold (individual #3) and 
-15.5 ± 0.3-fold (individual #4) from those present in the con-
tralateral eye perfused with scramble control. Pre-treatment 
of GR siRNA followed by DEX treatment caused a reduction 
of the MYOC and CDT6 gene expressions when compared 
with eyes pretreated with scramble-control (fold changes: -
141.5 ± 1.5 and -37.5 ± 3.5, respectively for individual #5 
and -11.3 ± 2.7 and -7.0 ± 0.4, respectively for individual #6). 
Western blots revealed the decrease of MYOC secreted by 
GR siRNA treated cell and organ cultures.
Conclusions: Readily available siRNA can be delivered to 
the intact human trabecular meshwork by intracameral per-
fusion. The delivered naked siRNA is functional, inhibiting not 
only the targeted gene but their downstream effectors. This 
functional intracameral delivery might be of use to protect the 
trabecular meshwork from unwanted insults and could have 
important therapeutic applications.

PP81C SELF-COMPLEMENTARY ADENO-ASSOCIATED 
VIRUSES (SCAAV) TRANSDUCE ANTERIOR SEGMENT 
TISSUES OF LIVING RATS AND MONKEYS WITHOUT 
DETRIMENTAL SECONDARY EFFECTS
L.K. Buie1, C.A. Rasmussen2, R.J. Samulski3, P.L. Kaufman2, 
T. Borrás1

1University of North Carolina, CHAPEL HILL, NC, United 
States of America, 2University of Wisconsin, MADISON, 
WI, United States of America, 3Gene Therapy Center, UNC, 
CHAPEL HILL, NC, United States of America

Purpose: Recombinant AAV viruses produce stable expres-
sion and elicit low immune response. scAAV are modified 
AAV which bypass the required second strand DNA synthe-
sis to achieve transcription of the transgene. In contrast to 
conventional AAV, scAAV are able to transduce human tra-
becular meshwork (TM) in cultured cells and perfused organ 
cultures. Our goal is to obtain optimal, non immunogenic de-
livery of transgenes to the TM in a living system. Our purpose 
was to investigate scAAV transgene transduction in living ro-
dents and non human primates.
Methods: scAAV.GFP vector was prepared at the UNC vec-
tor core facility. Wistar rats received single dose intracamer-
ally injection (6-8X109 viral particles, VP) of scAAV or ve-
hicle. Intraocular pressures (IOP) (calibrated Tonometer and 
Tonopen) were taken at baseline and once a week thereafter. 
Animals were euthanized at 2, 5-7, and 9-10.5 wks post in-
jection and their anterior segments processed for fluores-
cence histochemistry. Two cynomolgus monkeys received 
transcorneal injection of a 30 μl single dose (3X1010 VP). 
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Follow-up examinations included IOP (Goldmann), slit lamp 
biomicroscopy, gonioscopy, fundus camera and microscope/
cooled-CCD camera photography to detect GFP fluores-
cence.
Results: Rats: scAAV injected eyes showed no clinical 
signs of inflammation or cataract formation. Whole mounts 
and cryosections showed intense GFP transduction to the 
iris, TM, and some corneal endothelium. Successful, GFP 
positive injections occurred in all eyes at 2 wks, in 13 out 
of 14 at 7 wks, and in 17 out of 18 at 2.5 months (last point 
tried). Delta-IOP values were not significantly different from 
baseline and/or from eyes injected with vehicle. Monkeys: At 
abstract submission, 2 wk post-injection, in vivo gonioscopic 
examination revealed strong fluorescence in the anterior 
ciliary muscle / iris processes / uveal meshwork, and in the 
pupillary iris sphincter in both animals. Slit lamp biomicros-
copy revealed no visible inflammatory reaction in the scAAV 
treated eyes. IOP measurements remained similar between 
the eyes. Further follow-up over the next few months will be 
presented.
Conclusions: scAAV is the first adeno-associated vec-
tor shown to transduce the living animal iris and trabecular 
meshwork. Because of the long term, non immunogenic 
transgene expression history of AAV vectors in eye diseases 
of the retina, scAAV holds good promise for developing gene 
transfer/gene therapy regimens to the TM.

PP81D UPREGULATION OF NTPDASE 1 IN AN EXPERI-
MENTAL MONKEY GLAUCOMA MODEL
W. Lu1, C. Rasmussen2, B. Gabelt2, B. Hennes2, P. Kaufman2, 
A.M. Laties3, C.H. Mitchell1
1University of Pennsylvania, PHILADELPHIA, PA, United 
States of America, 2Ophthalmology, University of Wiscon-
sin, MADISON, WI, United States of America, 3University of 
Pennsylvania, Ophthalmolog, PHILADELPHIA, PA, United 
States of America

Purpose: ATP is released in numerous tissues to signal a 
change in flow, pressure or other mechanical perturbation. 
The increased intraocular pressure that can accompany 
glaucoma may also trigger the release of ATP. Retinal gan-
glion cells die in glaucoma, and stimulation of the P2X7 re-
ceptors for ATP can kill ganglion cells. Elevated pressure 
increases the concentration of ATP in the vitreous chamber 
of the bovine eyecup. Direct measurements of ATP levels in 
the extracellular space of the retina are not presently pos-
sible. However, we have recently found that the enzyme 
ecto-nucleoside triphosphate diphosphohydrolase 1 (NTP-
Dase1; aka CD39) is upregulated after prolonged exposure 
to extracellular ATP. This study asked whether expression of 
the NTPDase1 was increased in the retinas of primates with 
elevated intraocular pressure (IOP).
Methods: Elevation of IOP was induced in one eye of 15 
monkeys by laser photocoagulation of the trabecular mesh-
work. The IOP was monitored weekly; IOP values are the 
mean measurement throughout the experiment. For immu-
noblot experiments, eyes were fast frozen, retinal proteins 
purified using standard techniques and run on a SDS-PAGE. 
Gels were blotted with antibodies to NTPDase1(BU61) and 
staining quantified with Image Pro Plus software. For immu-
nohistochemical studies, tissue was perfused with 2% para-
formaldehyde, sectioned at 12 μm and processed using the 
same antibody as above.

Results: The IOP of the lasered eyes was significantly high-
er than the non-lasered controls, at 21.8 ± 1.2 mmHg vs. 
15.6 ± 0.4 mmHg, respectively (p<0.01). Expression of NTP-
Dase1 was also increased in the lasered eyes. Western blot 
analysis gave the mean ratio of protein in lasered vs non-
lasered (L/NL) eye as 2.00 ± 0.28 (Mean ±SE). There was a 
significant correlation between the IOP and the increase in 
NTPDase1 protein in the glaucomatous retina (r2 = 0.714). 
Immunohistochemical analysis indicated that the upregula-
tion of NTPDase1 occurred both in the inner nuclear layer 
and the optic nerve.
Conclusions: We have demonstrated that NTPDase1 lev-
els are increased in the inner nuclear layer and optic nerve 
head of eyes with increased intraocular pressure. This result 
provides indirect evidence for chronic exposure to excess 
extracellular ATP in experimental glaucoma.

3.13.2.2. Laboratory methods: In vivo im-
aging: Optical coherence  tomography:  
Posterior segment
PP90A STRATUS OCT 3 SCANNING RESOLUTION: FAST 
SCANS VS NORMAL SCANS IN MONKEYS
C.A. Rasmussen1, J.C. Peterson2, T.J. Bunch2, P.L. Kaufman2, 
T. Nork2, T. Nork2

1Univ. Wisconsin School of Med and Public, MADISON, WI, 
United States of America, 2Univ Wisconsin School of Med 
and Public, MADISON, WI, United States of America

Purpose: To evaluate the feasibility of using the Stratus OCT 
system with monkeys and investigate quantitative differenc-
es in fast vs normal (higher resolution) scans.
Methods: Normal eyes from 11 cynomolgus monkeys were 
studied. Monkeys were anesthetized with a combination of 
intra-muscular ketamine and medetomidine, followed by in-
halation isoflurane. Slit lamp exams were performed prior to 
scan acquisition. A 10 mm plano contact lens was applied to 
ensure adequate corneal hydration. A Stratus OCT 3 system 
(Carl Zeiss Meditec, Dublin, CA) was used to acquire reti-
nal nerve fiber layer (RNFL) map, RNFL thickness, macular 
thickness maps (Mac Map) and optic disc scans. Both fast 
and normal scans were taken during the same imaging ses-
sion. Data are shown as mean±;sem, microns.
Results: Mac Map and RNFL (3.4) values varied little be-
tween scan types. RNFL map values were higher in the fast 
scans but not significantly so. Optic disc scans showed the 
most variability, with both scan types subject to errors de-
tecting the edge of the RPE and the anterior surface of the 
RNFL. Mac Map: Mean quadrant values were 250.3±5.05 
and 250.87±4.82; total macular volume measurements were 
6.97±0.07 and 7.00±0.07; mean coefficient of variation (COV) 
for the quadrant values was 0.06±;0.0022 and 0.06±; 0.0023; 
signal strength (Sig. St.) was 9.77±0.11 and 9.73±0.15 for 
normal and fast scans respectively. RNFL Map: Data out-
put was in the form of 8 sector values around the disc, with 
both inner and outer values. Fast scans averaged a non-
significant 4.47±0.75 higher for the outer and 4.10±0.92 for 
the inner sectors. Mean COV for the 8 inner and 8 outer 
RNFL values, was 0.14±0.011 and 0.16±0.013 for normal 
and 0.15±0.013 and 0.18±0.014 for fast scans. Mean Sig. 
St. was 9.36±0.18 and 9.41±0.17 for normal and fast scans 
respectively. RNFL (3.4): Average thickness values were 
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99.26±1.95 and 100.43±1.65; mean COV was 0.12±0.01and 
0.12±0.02; Sig. St. was 10.0±0.0 and 9.86±0.07 for normal 
and fast respectively. Optic disc: COV ranged from 0.11 to 
0.79 with means of 0.39±0.05 and 0.45±0.06 for normal and 
fast respectively. The highest COV was seen in the param-
eter cup/disk area ratio, 0.73 and 0.79, while the lowest was 
seen in the parameter disk area, 0.11 and 0.12, Sig. St. was 
9.64±0.12 and 9.55±0.18, normal and fast respectively.
Conclusions: Although the higher resolution of the normal 
scans may reveal more qualitative anatomic details, both the 
fast and normal scans produced comparable quantitative 
measurements in these normal, healthy monkeys.

6.9.1.2. Clinical examination methods: 
Computerized image analysis: Laser 
scanning: Confocal scanning laser polari-
metry
PP177A STRUCTURE-FUNCTION RELATIONSHIP IN 
SCANNING LASER POLARIMETRY WITH ENHANCED 
CORNEAL COMPENSATION VERSUS VARIABLE COR-
NEAL COMPENSATION
H.G. Lemij, T.A. Mai, N.J. Reus
The Rotterdam Eye Hospital, ROTTERDAM, The Nether-
lands

Purpose: To compare the structure-function relationship be-
tween the peripapillary retinal nerve fiber layer (RNFL) retar-
dation, measured with scanning laser polarimetry (SLP) with 
both enhanced corneal compensation (ECC) and variable 
corneal compensation (VCC), and visual field (VF) sensitivity 
in normal and glaucomatous eyes; and any effect of atypical 
birefringence patterns (ABP) on this relationship.
Methods: Thirty-three healthy, and 68 glaucomatous eyes 
were imaged with both ECC and VCC; standard VFs were 
tested with Humphrey Field Analyzer. The relationships be-
tween local and global RNFL retardation, and VF sensitivity 
in matching VF areas1 were assessed in all eyes, and in 
eyes without ABP (n = 60).
Results: In all eyes, the structure-function relationships 
(Spearman’s correlation coefficients, rs) were generally 
stronger with ECC than with VCC. In eyes without ABP, the 
relationships were similar for ECC and VCC (Table).
Conclusions: The structure-function relationship between 
RNFL retardation and VF sensitivity was stronger in images 
obtained with ECC than with VCC. ABP, more often seen 
with VCC than with ECC, weakened the structure-function 
relationship.
Reference:
1. Garway-Heath DF, et al. Mapping the visual field to the 
optic disc in normal tension glaucoma eyes. Ophthalmology 
2000;107:1809-15.

PP176B DIAGNOSTIC ACCURACY OF SCANNING LA-
SER POLARIMETRY WITH ENHANCED VERSUS VARI-
ABLE CORNEAL COMPENSATION
T.A. Mai, N.J. Reus, H.G. Lemij
The Rotterdam Eye Hospital, ROTTERDAM, The Nether-
lands

Purpose: To determine the diagnostic accuracy of scanning 

laser polarimetry (SLP) parameters obtained with enhanced 
corneal compensation (ECC) versus variable corneal com-
pensation (VCC), and any effect of atypical birefringence 
patterns (ABP) on this diagnostic accuracy.
Methods: Forty-one healthy and 92 glaucomatous eyes 
were imaged with both VCC and ECC. For both ECC and 
VCC, the areas under the receiver operating characteristic 
curves (AUROC), and the sensitivity at a specificity of ≥ 95% 
were calculated per parameter in all eyes and re-calculated 
in eyes without ABP images.
Results: With ECC, the diagnostic accuracy for most stan-
dard parameters in all eyes was statistically significantly 
higher with ECC than with VCC, except for the Nerve Fiber 
Indicator (NFI). After removing the eyes with ABP from the 
analysis, the diagnostic accuracy of SLP parameters with 
VCC improved to a similar level as with ECC (Table).
Conclusions: With ECC, the diagnostic accuracy was gen-
erally higher than with VCC, probably due to less ABP in 
ECC. The NFI performed, however, equally well for VCC and 
ECC, regardless of any ABP.

6.9.2.2. Clinical examination methods: 
Computerized image analysis:  Optical 
co  herence tomography: Posterior
PP212A CORRELATION BETWEEN RETINAL NERVE FI-
BER LAYER THICKNESS BY OPTICAL COHERENCE TO-
MOGRAPHY AND AUTOMATED PERIMETRY IN GLAU-
COMA.
T.A. Kamalden, Z. Mimiwati, M.M. Choo
University of Malaya Medical Centre, KUALA LUMPUR, Ma-
laysia

Objectives: The major aims of this study were to determine 
the structure-function correlation between retinal nerve fiber 
layer (RNFL) thickness using optical coherence tomography 
(StratusOCT), and visual field testing in perimetric glaucoma, 
and to evaluate the discriminating ability of RNFL thickness 
in distinguishing early glaucoma from normal eyes.
Methodology: Subjects were recruited from the pool of 
patients attending the glaucoma outpatient clinic and from 
volunteers among the clinic staff and medical students. Six-
ty-nine left eyes were included in this study, with a total of 
45 glaucomatous eyes and 24 normal eyes. All subjects un-
derwent Fast RNFL thickness scanning using Stratus-OCT 
and performed central 24-2 threshold visual field test using 
Humphrey Visual Field Analyzer II.
Results: There was moderate correlation between aver-
age retinal nerve fiber layer (RNFL) thickness and the mean 
deviation (MD) in glaucoma (Pearson correlation r = 0.567, 
p<0.001). The structure-function correlation was significant 
although modest between the superior and inferior peripapil-
lary quadrants, and the corresponding zones on the visual 
fields (r = 0.368 and r = 0.449 respectively; p<5% in both). 
The RNFL thickness in the inferior quadrant had the best dis-
criminating ability to detect early glaucoma (defined by mean 
deviation of -6dB or better) from normal eyes (AROC=0.764, 
p=0.001).
Conclusions: There is moderate correlation between av-
erage RNFL thickness and mean deviation of visual fields 
in perimetric glaucoma. The RNFL thickness in the inferior 
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quadrant has the best discriminating ability in detecting early 
glaucoma.
References:
1. El Beltagi TA, Bowd C, Boden C, et al. Retinal nerve fiber 
layer thickness measured with optical coherence tomogra-
phy is related to visual function in glaucomatous eyes. Oph-
thalmology 2003;110:2185-91. 2. Kanamori A, Nakamura M, 
Escano MF, et al. Evaluation of the glaucomatous damage 
on retinal nerve fiber layer thickness measured by optical 
coherence tomography. Am J Ophthalmol 2003;135:513-20. 
3. 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;107:1309-15. 4. Soliman 
MA, Van Den Berg TJ, Ismaeil AA, et al. Retinal nerve fi-
ber layer analysis: relationship between optical coherence 
tomography and red-free photography. Am J Ophthalmol 
2002;133:187-95. 5. Hoh ST, Greenfield DS, Mistlberger A, 
et al. Optical coherence tomography and scanning laser po-
larimetry in normal, ocular hypertensive, and glaucomatous 
eyes. Am J Ophthalmol 2000;129:129-35.

8.1. Refractive errors in relation to glau-
coma: Myopia
PP237A THE VISUAL FIELD ANANLYSES IN PRIMARY 
OPEN ANGLEGLAUCOMA WITH HIGH MYOPIA
Y. Sheng, J. Ma
The 1st Hospital of Kunming Med. College, KUNMING, YUN-
NAN, China

Objective: To find whether the visual field changes are dif-
ferent between primary open angle glaucoma (POAG) with 
high myopia and POAG without it. To evaluate the relation-
ship between damages of visual field and retinal nerve fibre 
layer (RNFL) thickness.
Design:  Retrospective, case-controlled study.
Participants: A POAG-group with high myopia (21 eyes of 
17 cases), a POAG-group with non-high myopia (17 eyes of 
16 cases), a high-myopia group without POAG (25 eyes of 
20 cases), and a normal contrastive group (19 eyes of 17 
cases).
Methods: The static central visual fields were tested by Hum-
phrey 750 automated perimetry and the thickness of RNFL 
was measured by optical coherent tomography (OCT).
Main outcome meaures: The characteristic of visual field 
among four groups of cases in total deviation probability 
plots mean deviation (MD), pattern standard deviation (PSD) 
and mean sensitivity in upper side, lower side, nose side and 
temporal side. Thickness of RNFL in upper side, lower side, 
nose side and temporal side. The relationship between dam-
age of visual field and retinal nerve fiber layer thickness in 
every quadrant of every group was analyzed.
Results: There were more obvious general depression 
of sensitivity in total deviation probability plots of the early 
POAG with high myopia than that of POAG without high my-
opia, and the early visual field defects of glaucoma in pattern 
deviation probability plots of this group. MD of POAG with 
high myopia was more than those of others (P=0.05). The 
differences of MD, PSD and mean sensitivity between POAG 
with high myopia and others were significant (P=0.05). Mean 
sensitivities in each quadrant of POAG without high myopia 

were similar to those of high myopia (P=0.05). The thickness 
of RNFL of POAG with high myopia was thinner than that of 
others and the thickness of RNFL of normality was thicker 
than that of others. The correlationship between mean sen-
sitivity and the thickness of RNFL in each quadrant was sig-
nificant (P=0.05).
Conclusion: Pattern deviation probability plots is an impor-
tant favor for judgement of the visual field changes in POAG 
with high myopia and the characteristic of it was extension 
and outer movement of physical scotoma. Measurement 
of RNFL thickness by OCT is very useful in detecting early 
RNFL damages of POAG with high myopia. Furthermore, the 
relationship between RNFL thickness and visual field dam-
age may provide clinically relevant informations in diagnosis 
of POAG with high myopia.

9.2.3. Clinical forms of glaucomas:  Prima-
ry open angle glaucomas: Open  angle 
glaucoma with elevated IOP
PP247A CYTOKINE PROFILE OF TEAR IN PATIENTS 
WITH PRIMARY OPEN ANGLE GLAUCOMA
M. Petrunya, A.I. Zadorozhnaya
Lugansk State Medical University, LUGANSK, Ukraine

Introduction: In the pathogenesis of primary open angle 
glaucoma (POAG) genetic factors, eye microgemocircula-
tion disturbances, vascular, neuroendocrinal, metabolic 
distur bances, formation of dystrophic changes of drainage 
system, hydrostatics and hydrodynamics of the eye, meta-
bolic disturbances are of major importance. There has been 
revealed the role of a number of immune disturbances in the 
pathogenesis of primary glaucoma (Stukalov et al., 1989). 
At the same time these questions require further study as 
the etiology of glaucoma has not been revealed yet as well 
as the pathogenetic mechanisms of its formation need to be 
studied in details.
Purpose: To study the cytokine profile of the tear in the pa-
tients with POAG.
Material and methods: Fifty-three patients with bilateral 
POAG aged 53 - 76 years were examined (24 males and 
29 females).The I stage of glaucoma according to Nesterov-
Bunin classification (1972) was diagnosed in 27 patients, II 
stage - in 18, and the III stage - in 8 patients. Intraocular ten-
sion in all patients was compensated by pharmacotherapy. 
The interleukin concentration (the TNF, IL-1, IL-4) in the tear 
was measured with the help of Sanofi Diagnostic Pasteur 
(France) labware.
Results and discussion: In the tears of POAG patients a 
rising concentration of proinflammatory cytokines was ob-
served, at that the level of TNF raised at the I stage on aver-
age to 142±2,6 pg/ml, or in 1,3 times as compared to the 
norm; at the II stage - to 164±3,2 pg /ml, or in 1,5 times (II 
stage), at the III stage - to 181±2,9 pg /ml, or in 1,6 times as 
compared to the norm. IL-1 level raised to 121±1,8 pg /ml (I 
stage), to 148±1,3 pg /ml (II stage), and to 159±2,1 pg /ml (III 
stage) which was respectively 1,2; 1,5 and 1,6 times higher 
than the norm. The level of IL-4 anti-inflammatory cytokine 
decreased moderately: at the I stage of POAG it remained 
within the lower norm limits - 32,4±2,1 pg /ml, at the II stage 
it decreased on average to 29±1,2 pg /ml, or 1,2 times lower 
than the norm, at the III stage - to 20±1,5 pg /ml, or in 1,7 
times lower the norm.
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Conclusions: In POAG patients the disturbance of the cy-
tokine profile of the tear in the form of proinflammatory cyto-
kines (the TNF, IL-1) level rising and anti-inflammatory (IL-4.) 
level falling was found. The obtained data is the evidence 
of participation of immune disturbances in POAG pathogen-
esis.

9.2.4. Clinical forms of glaucomas: Pri-
ma ry open angle glaucomas: Normal 
pressure glaucoma
PP251A POTENTIAL BENEFICIAL EFFECT OF STATINS 
IN PREVENTING DISEASE PROGRESSION IN PATIENTS 
WITH NORMAL TENSION GLAUCOMA
Y.Y. Kwong, Y.L. Leung, C.H. Li, B. Baig, C.C. Tham
Hong Kong Eye Hospital, HONG KONG, Hong Kong

Objective: Studies have shown that Normal Tension Glau-
coma (NTG) is a prevalent disease: in the Beaver Dam Eye 
Study, 31.7% of the glaucoma subjects have intraocular 
pressures (IOP) in a statistically normal range. The preva-
lence of NTG was reported to be 61% of glaucomas in Sin-
gapore and as many as 92.2% in Tajimi City, Japan. Statins 
are a mainstay of treatment for hypercholesterolemia. In a 
recent large study with Statin, it has shown to be useful for 
stroke prophylaxis. A previous study demonstrated a poten-
tial beneficial effect of Statin in preventing VF progression in 
open-angle glaucoma and hence may be associated with a 
reduced risk of open-angle glaucoma. The aim of this study 
was to investigate the potential effect of Statins on disease 
progression in NTG, employing multivariate analysis.
Participants: A retrospective analysis of 353 NTG patients.
Methods: Use of statin was documented via the computer 
system and from patients.
Main outcome measures:  Disease progression in terms of 
visual field changes.
Results: On univariate analysis, use of Statins (p = 0.039) 
was associated with stable disease. Advancing age, pres-
ence of disc haemorrhage (DH), larger fluctuation of IOP, 
thin central corneal thickness (CCT) were associated with 
disease progression. On multivariate analysis, Statins was 
not associated with disease stabilization, while DH, CCT and 
IOP fluctuation amplitude were associated with progression.
Conclusions: Statins appeared to be associated with slower 
progression in univariate analysis. DH and CCT were two 
very strong factors that appeared to influence treatment out-
come. A randomized controlled trial for Statins on disease 
progression is warranted.
References:
1. Klein BE, Klein R, Sponsel WE, Franke T, Cantor LB, Mar-
tone J, Menage MJ. Prevalence of glaucoma. The Beaver 
Dam Eye Study. Ophthalmology 1992;99:1499-504. 2. Sim 
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Shirato S, Kuwayama Y, Mishima HK, Shimizu H, Tomita G, 
Inoue Y, Kitazawa Y; Tajimi Study Group, Japan Glaucoma 
Society. The prevalence of primary open-angle glaucoma in 
Japanese: the Tajimi Study. Ophthalmology 2004;111:1641-
8. 4. Kent DM. Stroke--an equal opportunity for the initiation 
of statin therapy. N Engl J Med 2006;10:613-5. 5. McGwin 
G Jr, Mc Neal S, Owsley C, Girkin C, Epstein D, Lee PP. 

Statins and other cholesterol-lowering medications and the 
presence of glaucoma. Arch Ophthalmol 2004;122:822-6.

12.8.2.  Surgical treatment:  Filtering sur-
gery:  With tube implant or other drain-
age devices 
PP392A THE TRIANGLE TENOTREPONATION TECH-
NIQUE IN NON-FILTERING BLEB IN PATIENTS WITH 
AHMED VALVE IMPLANT
K. Rashidalizada1, K. Kerimov2, N. Kerimova1

1International Eye Hospital/Baku, BAKU, Azerbaijan, 2Azer-
baijan Eye Diseases Institute, BAKU, Azerbaijan

Purpose: To show the efficiency of the developed complex 
of surgical actions on reconstruction of a filtrational zone as 
a technique of reoperation at unsuccessful outcomes after 
implantation of the valve of Ahmed (AV).
Material and methods: Clinical researches have been lead 
at 32 patients in the age of from 18 to 42 years, with AV 
implanted. From this patients 9 (28,2) women and 23 (71,8) 
men. At 18 (56,3) patients the valve has been implanted in 
supratemporal quadrant, and at 14 (43,7) patients in supra-
nasal quadrant. Average value of IOP in a month after opera-
tion was 34,82 mmHg. Implantation of the valve at patients 
was made on standard surgical technic in subtenone space. 
Patients have been divided on two groups: The first group 
included persons with triangle tenotreponation (TTT) surgery 
performed (method offered by us), the second group includ-
ed patients with repeated needling procedure on bleb with 
aspiration of the filtered liquid and application of metamecin 
C 0.02%. At all patients the biomicroscopy, tonometry, perim-
etry and funduscopy was performed. 
At patients of the first group TTT operation was made the 
average in a month after implantation of the valve. The tech-
nic of the operation is following: After a cut of conjunctiva in 
the limb, we making an exposure of bleb, then three cuts of 
tenone sized 4 mm crossed in the center, located under a 
corner of 120°, further on distance of 2 mm from the center 
of the basis of each of developed triangles we providing the 
suture through tenone layer and after that we provide the 
needle through top of each of triangles and returne it to initial 
point. Then we tighten ends of suture, and body of triangles 
turned under subtenone space. We make this procedure on 
each of triangles separetly. After the procedure the central 
tenotomy triangle in the sizes 5-6 mm is ready. The space 
washed by a metamecin C 0,02 %. Further conjunctiva su-
tured, injection of antibiotic is facultative.
Results: Operation and the postoperative period have 
passed without complications. Decreasing of IOP without 
application of hipotensive drops was possible to achieve in 
87,3% cases, parallel application of hipotensive drops was 
required in 6,4 % cases, and repeated operative procedure 
was required in 6,3% patients. In 10,2% of patients in the 
early postoperative period the hypotonia was observed and 
it was spontaneously stoped for 5 day after operation. Dy-
namics of IOP in the postoperative period in both groups is 
given in table 1.
Conclusion: In analyzing of obtained data it is possible to 
make the conclusion, that the offered surgical technic of TTT 
at patients with IOP increase related with bleb after implan-
tation of AV, is a less traumatic and an effective method of 
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creation of additional ways of outflow from bleb and can be 
applied in a clinical practice.
References:
1. Kanski JJ. Clinical ophthalmology, a systematic ap-
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E. Ahmed valve implant for uncontrolled uveitic glaucoma. 
Ocul Immunol Inflamm 1998;6:27-37. 3. Da Mata A, Burk 
SE. Management of uveitic glaucoma with Ahmed glaucoma 
valve implantation. Ophthalmology 1999;106:2168-72. 4. 
Coleman AL. Initial clinical experience with the Ahmed Glau-
coma Valve implant in pediatric patients. Arch Ophthalmol 
1997;115:186-91. 5. Leuenberger EU, Grosskreutz CL. Ad-
vances in aqueous shunting procedures. Int Ophthalmol Clin 
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PP392B EFFECT OF A NOVEL GLAUCOMA DRAINAGE 
DEVICE ON RABBIT EYES
C. Lijun, S. Naixue
Xi'an Jiaotong University, XI'AN, SHAANXI PROVINCE, 
China

Objective: To observe the intraocular pressure (IOP) change 
and complications in vivo after implantation ATDS on rabbit 
eyes.
Design: randomized, case-controlled, experimental study. 
ATDS is a new glaucoma drainage device, which has four 
functional parts: 'T' shaped tube with lots of micropores dis-
tributed, plate, pool and pressure confined system(PCS). 
Proved by hydrodynamic tests, PCS can control aqueous 
humor outflow as a one-way valve.
Participants and controls: Ten eyes of 10 rabbits were par-
ticipated as experimental group, and another 10 eyes were 
as controls.
Methods: Ten ATDS were implanted into left /right eyes of 10 
healthy rabbits, and another 10 healthy rabbits, as controls, 
were obtained trabeculectomy by leaving one eye of each 
animal unoperated.
Main outcome measures: At 0, 3, 7, 14, 21, 28 days post-
operatively, observed bilateral IOP by Perkins tonometer, 
nick leakage by Seidal test, responses of anterior segments 
of eyeball by slit lamp. The reject reactions includes cornea 
edema, shallow anterior chamber, Tyndall sign, local opac-
ity of lens, neovascular, bleeding, exudation and the site of 
tube. At 14, 21, 28 days after surgery, Inspect the anterior 
segments, filtration blebs and position of ATDS by ultrasound 
biomicroscopy. At 28 days, ATDS eyes were enucleated, we 
observed blockage of 'T' shaped tube and appearance of fi-
brous layer.
Results: There was no significant difference between bi-
lateral preoperative IOP of all rabbits (left:15.612±0.765 
mmHg,right:15.503±0.827 mmHg. P>0.05, n=20), and the 
same between the two observed groups (P>0.05, n=10). 
In the experimental eyes, IOP dropped stably to the lowest 
point (9.080 mmHg) two weeks after surgery, and then went 
up slowly. At 28 days after implantation, IOP was still lower 
than that of pre-operation. Significant difference can be seen 
between the two groups at every study point (table 1). No in-
cision leakage happened in ATDS group, and less reaction of 
anterior segments of eyeball than the controlled group (table 
2). No tube shift, escape or be blocked in ATDS eyes (image 
3). In the nucleated eyes, fibrous cysts can be seen around 
the plate (image 4).

Conclusions: In this short-term study, ATDS can effectively 
control aqueous humor outflow at certain pressure, with less 
complications. A fibrous cyst has formed around the plate 
and aqueous humor can diffuse through it.
References:
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12.14. Surgical treatment: Combined cat-
aract extraction and glaucoma surgery: 
Phacoemulsification 
PP447A HYPOTONY ONE DAY AFTER SURGERY AS 
A PROGNOSTIC FACTOR IN FACOEMULSYFICATION 
COMBINED WITH DEEP SCLERECTOMY
M. Rekas, A. Siemiatkowska, J. Wierzbowska, A. Stankie-
wicz
Military Health Service Institute, WARSAW, Poland

Purpose: The influence of hypotony on the evaluation of the 
efficacy of cataract facoemulsification with deep sclerectomy, 
using sk-gel implant in patients with open angle glaucoma in 
15 months observation.
Materials and methods: Retrospective analysis was per-
formed on 147 eyes in 123 patients with primary or second-
ary open angle glaucoma. Evaluation of DBCVA, IOP, ante-
rior chamber and fundus was done before surgery and on 
day one after surgery. Subsequent post-op tests were done 
on day 7, 30, 60, 90, 180, 360 and 450. The studied popula-
tion was divided into two groups based on hypotony on day 
one or lack of it. The division criterium was set at the level 
of 6 mmHg based on hazard cofactor close to 1.0. In group 
I (IOP <=6 mmhg) were 54 eyes (36.7% of all cases) and in 
group II (IOP >6 mmHg) were 93 eyes (63.3% of all cases). 
Complete and qualified surgical success rate was accepted 
as decrease in intraocular pressure to the level of ≤12, 15, 
18 mmhg without glaucoma or with medications. Variance 
analysis and survival analysis was done with kaplan-meier 
method with the use of log rank test and regression was ana-
lysed with Cox's proportional hazard.
Results: The mean IOP was in group I 23.0 ±7.1 mmhg be-
fore surgery and was decreased by 77% to 5.3 ± 0.9 mmHg 
(p<.001). After 15 months the mean IOP was 12.9 ± 2.0 
mmHg and was lower by 43.9% (p<.05). The mean values 
of IOP in group II were 22.6 ± 2.5 mmHg before surgery, 
decreased on day 1 after surgery by 44.7% to the level of 
12.5 ± 4.7 mmHg (p<.001). At the end of observation the 
IOP was 12.9 ± 1.6 mmHg and was decreased by 42.9% 
(p<.05). At the end of observation qualified success rate for 
criterium ≤18.0 mmHg was achieved in 98.9% of cases in 
group I and 92.6% of cases in group II (p=.067). In the case 
for criterium ≤15 mmHg in group I 79.1% and group II 58.5% 
(p=.000) and for criterium ≤12 mmHg in group I 30.2% and 
19.9% in group II (p=.000). Complete success rate after 15 

book_WGC2007abs.indb   254book_WGC2007abs.indb   254 27-6-2007   9:01:0027-6-2007   9:01:00



 255

months of observation for criterium ≤18 mmHg was achieved 
in 98.8% in group i and 84.3% in group II (p=.010), for cri-
terium ≤15 mmHg in group I 79.1% and in group II 53.5% 
(p=.000) and for criterium ≤12 mmHg in group I 29.9% and 
in group II 19.4% (p=.000). At the end of observation there 
was no statistical difference in visual acuity between both 
groups (p>.05).
Conclusions: Hypotony one day after surgery is essential, 
positive, prognostic factor in remote results in case of faco-
emulsification performed simultaneously with deep sclerec-
tomy.
References:
1. Shaarawy T, Flammer J, Smits G, Mermoud A. Low 
first postoperative day intraocular pressure as a positive 
prognostic indicator in deep sclerectomy. Br J Ophthalmol 
2004;88:658-661.

12.16. Surgical treatment: Vitrectomy
PP449A COMPARISON OF INTRAOCULAR PRESSURE 
CHANGES AFTER PARS PLANA VITRECTOMY COM-
BINED WITH OR WITHOUT SIMULTANEOUS PHACO-
EMULSIFICATION AND INTRAOCULAR LENS INSER-
TION
Y.H.K. Yang1, K.H. Park2, K.H. Park1

1Seoul National University College of Med, SEOUL, South-
Korea, 2Seoul National University Bundang Hospit, SEONG-
NAM, South-Korea

Purpose: To compare the postoperative intraocular pressure 
changes after pars plana vitrectomy combined with or with-
out simultaneous phacoemulsification and intraocular acrylic 
foldable lens insertion.
Design: Retrospective study.
Participants: We performed a retrospective study of patients 
who underwent uneventful 20 gauge pars plana vitrectomy 
combined with or without simultaneous phacoemulsification 
and intraocular lens implantation from October 2003 to Octo-
ber 2005. Patients with underlying disease, previous history 
of ocular injury, or who had intraoperative procedures prone 
to elevate intraocular pressure (IOP) were excluded.
Methods: IOP and the number of glaucoma medication were 
reviewed in the preoperative and postoperative 1, 2, 3 days, 
1, 3 weeks, and 1, 3 months period.
Main outcome measures:  Intraocular pressure changes 
after pars plana vitrectomy with (group a) or without (group 
b) simultaneous phacoemulsification and intraocular acrylic 
foldable lens insertion was evaluated.
Results: There were 85 eyes of 85 patients in the vitrectomy 
only group (a), and 27 eyes of 27 patients in the combined 
phacovitrectomy group (b). The two most common diagno-
sis were diabetic retinopathy (60.7%) and branched retinal 
vein occlusion (19.6%) associated with tractional retinal de-
tachment or vitreous hemorrhage. The mean age at the time 
of operation was 53.7±11.4 years (a) and 66.5±7.3 years 
(b) which were significantly different between both groups. 
Preoperative mean IOP (13.9±2.9 mmHg (a), 12.5±2.1 
mmHg(b)) were significantly different between both groups. 
The mean IOPs on postoperative date (POD) 1, 2, 3 days 
were significantly higher than the preoperative value in both 
groups. The mean IOPs on POD 1, 2, 3 months were signifi-
cantly lower than the preoperative value in both groups. The 
absolute amount of mean IOP rise (mmHg) (p=0.03, p=0.04) 

and the percentage of increase (%) (p=0.02, p=0.04), in com-
parison to the preoperative value, was significantly higher in 
the combined group (b) than the vitrectomy only group (a) on 
pod day 1 and day 2. The number of antiglaucoma medica-
tion were not significantly different between the two groups 
at all periods.
Conclusion: Vitrectomy combined with phacoemculsifica-
tion surgery may have more risk of developing transient IOP 
increase in the early postoperative period in comparison to 
vitrectomy performed without phacoemulsification.
References:
1. Treumer F, Bunse A, Rudolf M, Roider J. Pars plana vit-
rectomy, phacoemulsification and intraocular lens implan-
tation. Comparison of clinical complications in a combined 
versus two-step surgical approach. Graefe’s Arch Clin Exp 
Ophthalmol 2006;244:808-815. 2. Costarides AP, Alabata P, 
Bergstrom C. Elevated intraocular pressure following vitreo-
retinal surgery. Ophthalmol Clin N Am 2004;17:507-512. 3. 
Demetriades AM, Gottisch JD, Thomsen R, et al. Combined 
Phacoemulsification, Intraocular Lens Implantation, and Vit-
rectomy for Eyes With Coexisting Cataract and Vitreoretinal 
Pathology. Am J Ophthalmol 2003;135:291-296. 4. Chung 
TY, Chung H, Lee JH, MD. Combined surgery and sequential 
surgery comprising phacoemulsification, pars plana vitrec-
tomy, and intraocular lens implantation. J Cataract Refract 
Surg 2002;28:2001-2005. 5. Pinter SM, Sugar A. Phaco-
emulsification in eyes with past pars plana vitrectomy: Case-
control study. J Cataract Refract Surg 1999; 25:556-561.

14.  COSTING STUDIES:
PHARMACOECONOMICS

PP459A THE COSTS AND CONSEQUENCES OF PRO-
GRESSION TO GLACUOMA RELATED VISUAL IMPAIR-
MENT
S.M. Kymes1, Z. Zhou2, M.R. Plotzke3, J. Fain2. 
1Ophthalmology/Visual Science, Washington University School 
of Medicine, ST LOUIS, MO, United States of America; 2U.S. 
Outcomes Research, Pfizer Global Pharmaceuticals, NEW 
YORK, NY; United States of America; 3Economics, Wash-
ington University, ST LOUIS, MO, United States of America

Purpose:  We measured increased non-vision care cost as-
sociated with progression to visual loss due to glaucoma us-
ing Medicare data.
Methods: We analyzed a random 5% sample of Medicare 
beneficiaries (1999-2003). Presence the ICD-9 code, 365.xx, 
in a 1999 claim was considered evidence of glaucoma. Inclu-
sion required survival from 1999-2003. Moderate visual loss 
was defined as severe impairment in the worst seeing eye 
(ICD-9 > 369.60). Severe visual loss was defined as severe 
impairment in best seeing eye (ICD-9 369.10 to 369.41). 
Blindness was defined as near total to profound impairment 
in both eyes (ICD-9 369.0 to 369.09). We identified those 
who reported depression, injury and living in long-term care 
settings. We report the mean total medical costs for each 
group and the increased risk of depression or injury, and liv-
ing in an institutional setting associated with progression.
Results: 57,664 beneficiaries were reported as having glau-
coma. 54,596 did not experience severe impairment in either 
eye, while 3,068 beneficiaries (5.3%) reported severe impair-

book_WGC2007abs.indb   255book_WGC2007abs.indb   255 27-6-2007   9:01:0127-6-2007   9:01:01



256 

ment in at least one eye during the five year period. Increased 
visual impairment was associated with higher overall medical 
costs in 2003. Those who were blind had the highest cost 
of those who did not progress ($11,568). Those who pro-
gressed from glaucoma to blindness had the highest over-
all cost ($16,109) . Among those who progressed to vision 
loss, progression to blindness had the highest incremental 
cost ($5,510). Those who progressed to any vision loss were 
more likely to be diagnosed with depression or injury, or to 
be in long-term care or skilled nursing facility than those who 
did not, including those who had visual impairment at the 
beginning of the period.
Conclusions: Among people with glaucoma, progression to 
loss of visual function in even a single eye is leads to much 
higher medical costs during the period in which progression 
occurs. A substantial portion of this cost is associated with 
avoidable conditions and institutionalization. 

PP459B PREFERENCE-BASED MEASUREMENT OF VI-
SION-RELATED QUALITY OF LIFE: ARE WE MIXING 
APPLES AND ORANGES?
S.M. Kymes1, B.S. Lee1, R.F. Nease2, W. Sumner1

1Washington Universtity School of Medicine; 2Express Scripts

Purpose: Cost utility studies are growing in use by policy 
authorities. Frequently, a standard of cost-effectiveness of 

$50,000-100,000/QALY is used to evaluate the cost-effec-
tiveness of the intervention. This is based upon utility mea-
sured from patients or the public using the standard gamble 
or time trade-off on a scale with death as the lower anchor 
and perfect health as the upper anchor (i.e., ‘policy scale’ or 
PS). In evaluation of vision-related interventions, the utility 
measures have traditionally been based upon a scale an-
chored by death and perfect vision (i.e, the ‘vision truncated 
scale’ or VTS). This approach assumes the two scales are 
additive, with the vision truncated scale as a subset of the 
policy scale. However, this assumption has not been tested 
empirically. In this investigation we seek to determine if there 
is evidence that the two scales are measuring the same con-
struct and thus might be considered additive.
Methods: We interviewed 443 participants: diabetic reti-
nopathy (DR) = 59, glaucoma = 99, macular degeneration 
(AMD) = 44, cataract = 132, correctable refractive error (RE) 
= 109. Utilities were estimated using the standard gamble for 
two scenarios: 1) assuming current health status including 
current visual function, what risk of death would be accepted 
to gain perfect health (PH scenario); 2) assuming current 
health status and assuming perfect visual function what risk 
of death would be accepted to gain perfect health (CP sce-
nario). We also administered the SF-36 and NEI-VFQ (a vali-
dated instrument to measure vision-related quality of life in 
12 domains). We tested two hypothesis to determine if there 

Cost of Glaucoma Progression to Visual Impairment Among Medicare Beneficiaries

Group Beneficiaries
Mean 
Annual 
Cost

Incremental 
Cost
(1999-2003)

Percent 
Increase 
(1999-2003)

Increased Cost 
versus Glaucoma 
Only (2003)

Magnitude 
Increase Versus 
No Progression

Glaucoma to 
Glaucoma 1999 53,723 $5,620

2003 53,723 $9,500 $3,880 69.0% N/A N/A

Glaucoma to 
Unilateral Visual 
Impairment

1999 1,525 $6,663

2003 1,525 $12,832 $6,170 92.6% $3,332 $2,290

Glaucoma to 
Bi-lateral Visual 
Impairment

1999 853 $8,147

2003 853 $14,353 $6,206 76.2% $4,853 $2,326

Glaucoma to 
Profound Blindness 1999 690 $6,719

2003 690 $16,109 $9,390 139.8% $6,609 $5,510

Unilateral 
Impairment 
to Unilateral 
Impairment

1999 438 $10,050

2003 438 $11,489 $1,439 14.3% $1,989 ($2,441)

Bilateral Impairment 
to Bilateral 
Impairment

1999 207 $13,123

2003 207 $10,700 ($2,423) (18.5%) $1,200 ($6,303)

Blindness to 
Blindness 1999 228 $12,145

2003 228 $11,568 ($579) (4.8%) $2,066 ($4,459)
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was evidence of additivity of the two scales: 1) that the two 
trades (PH and CP) would differ by an amount that roughly 
approximated the vision-related utility related to the person’s 
condition; and 2) that the SF-36 and VFQ would show strong 
correlations on similar domains, and weak correlations on 
dissimilar ones.
Results: Overall, there was no difference seen between the 
PH and CP scenarios (see Table). Among specific eye condi-
tions there were extremely modest differences between the 
scales for those with DR and RE. There was no difference 
for glaucoma and cataract and the difference seen in AMD 
may indicate cognitive difficulties in the trade. Similar rela-
tionships were seen when disease was stratified by severity 
(not shown) In comparing the SF-36 and VFQ (not shown) 
most correlations between domains were weak. Modest cor-
relations (> 0.5) were seen only between the VFQ General 
Health and the SF-36 General Health, Physical Function, 
and Vitality domains. The remaining correlations were all 
less than 0.35 and the majority were less than 0.22.
Conclusions: This investigation provides no evidence that 
the VTS and PS have an additive relationship. Indeed, it ap-
pears that the two trades might be measuring different con-
structs. Thus where cost-utility analyses is used in evalua-
tion of vision-related interventions, it may be inappropriate to 
use standards of cost-effectiveness developed on the policy 
scale.

Condition N PH Scenario  CP Scenario
  (SD) (SD)
All Participants 441 0.90 (0.18) 0.90 (0.19)
Diabetic Retinopathy 58 0.87 (0.20) 0.89 (0.18)
Glaucoma 99 0.89 (0.23) 0.89 (0.24)
Macular Degeneration 44 0.83 (0.27) Cataract 
           131 0.93 (0.13) 0.93 (0.14)
Refractive Error 109 0.91 (0.14) 0.93 (0.12)

PP459 LATE STAGE GLAUCOMA IN EUROPE: COST 
AND QUALITY OF LIFE OF PATIENTS FROM FOUR 
COUNTRIES
J. Thygesen et al.
Rigshospitalet, University of Copenhagen, COPENHAGEN, 
Denmark

Objective: European studies have identified primary open 
angle glaucoma (POAG) as the second leading cause of 
blindness, accounting for 8-10% of blindness in older peo-
ple. The objective of this study was to estimate the societal 
costs and the quality of life among patients with late stage 
POAG. A literature review has shown that patients' quality 
of life (QoL) is related to glaucoma progression measured 
by visual acuity (VA). The annual treatment costs were esti-
mated to €885 and community service costs were estimated 
to €6,097 per year.
Participants: The patients included were all heavily visually 
impaired with late stage glaucoma (mean Snellen score is 
0.3 on best eye) from vision rehabilitation centres.
Methods: Charts of late stage POAG patients in France, 
Germany, the UK and Denmark were reviewed and the pa-
tients were interviewed. Costs and utility values of health 
related quality of life were estimated (based on resource 
use multiplied with unit costs and on EQ-5D questionnaire). 
Health-related QoL was measured by quality-of-life adjusted 
life years (QALYs), a multiattribute utility scale that is mea-
sured on a scale in which 0 = death and 1 = perfect health.

Results: One hundred sixty-two patients were included. Av-
erage level of visual acuity was 0.28 and 0.11 of the best and 
worst eye, respectively. Annual health maintenance costs of 
late stage glaucoma patients are €830 (SD: €445). This does 
not include costs of surgery and larger procedures. Pur-
chase costs of devices amount to €2,045 per patient. Most 
importantly, however, are costs of home care, which average 
€2,703 per year. With respect to the health related quality of 
life the average score is 0.67 and best predictor of QoL is 
visual acuity of the patients' best eye (negatively correlated, 
p=0.005). Best eye visual acuity is also negatively correlated 
with health care maintenance costs (p=0.024). With respect 
to home care costs the correlation is positive, though, but 
not significant.
Conclusions: This study shows that late stage glaucoma is 
associated with considerable health care and ' in particular ' 
social care costs (home care). It is an important finding that 
maintenance health care costs is negatively correlated with 
visual acuity (and thereby QoL). A lower visual acuity is pre-
dictive of lower QoL.
References:
1. Buch H, et al. The prevalence and causes of bilateral and 
unilateral blindness in an elderly urban Danish population. 
The Copenhagen Ciy Eye Study. Acta Ophthalmol Scand 
2001;79:441-449. 2. Klaver CC, et al. Age-specific preva-
lence and causes of blindness and visual impairment in an 
older population: The Rotterdam Study. Arch Ophthalmol 
1998;116:653-658. 3. Thygesen J, et al. Review and analysis 
of costs and quality of life related to glaucoma blindness in 
Europe. Poster at the WOC 2005. 4. Nordmann JP, Touboul 
C, Auzanneeau N, Berdeaux G. Vision related quality of life 
of French patients is affected by topical glaucoma treatment 
side effects. Poster presented at ISPOR, Annual European 
Congress, 2002. 5. Traverso, C E, et al. Direct costs of 
glaucoma and severity of the disease: a multinational long 
term study of resource utilisation in Europe. Br J Ophthalmol 
2005;89:1245-1249.

15.  MISCELLANEOUS

PP472 NEW GLAUCOMA CLASSIFICATION METHOD 
BASED ON GDX VCC MEASURED PARAMETERS BY 
CLASSIFICATION TREES
H.T. Chen1, M.L. Huang2, P.T. Hung1

1China Medical University Hospital, TAICHUNG, Taiwan, 
China, 2Department of Industrial Engineering & M, TAIC-
HUNG, Taiwan

Purpose: We propose and generate decision tree rules that 
can handle non-normal data and a large number of possible 
predictors using the full set of standard GDx VCC measure-
ments for classifying glaucoma in Taiwan Chinese popula-
tion.
Design: Cross -sectional study.
Participants and/or controls: 40 glaucoma patients and 40 
normal subjects were included for training and testing the 
decision tree rules.
Methods:: Each subject received GDx VCC exam and stan-
dard automated perimetry.
Main outcome measures: Decision trees were trained and 
tested using standard GDx VCC parameters from examina-
tions of 40 subjects with glaucoma and 40 normal subjects.
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Results: With 90% accuracy on discriminating glaucoma 
from normal eyes, 4 promising diagnostic rules were gener-
ated from decision tree methods.
Conclusions: New classification trees based on GDX VCC 
data promise to be a diagnostic tool in glaucoma disease.
References:
1. Huang ML, Chen HY, Lin JC. Rule extraction for glauco-
ma detection with summary data from Stratus OCT. IOVS 
2007;48:244-50. 2. Peter A, Lausen B, Michelson G, et al. Di-
agnosis of glaucoma by indirect classifiers. Methods Inf Med 
2003;42:99-103. 3. Mardin CY, Hothorn T, Peters A, et al. 
New glaucoma classification method based on standard Hei-
delberg Retina Tomograph parameters by bagging classifi-
cation trees. J Glaucoma 2003;12:340-6. 4. Chen HY, Huang 
ML, Tsai Yi-Yu, et al. Diagnostic Value of GDx Polarimetry in 
a Taiwan Chinese Population. Optometry and Visual Science 
2007 (accepted). 5. Bowd C, Zangwill LM, Medeiros FA, et 
al. Structure-function relationships using confocal scanning 
laser ophthalmoscopy, optical coherence tomography, and 
scanning laser polarimetry. IOVS 2006;47:2889-95.

PP473 A SIX-YEARS REVIEW OF DIFFERENT TYPES OF 
GLAUCOMA IN FUSHUN OPHTHALMOPATHY HOSPI-
TAL
X Wang1, C. Jia2, Y. Fu2, C. Xie2, G. Wu3, X. Sun3, Y. Liang3, 
N. Wang3

1Fushun Ophthalmopathy Hospital, FUSHUN CITY, China, 
2Fushun Ophthalmopathy Hospital, FUSHUN, China
3Beijing Tongren Eye Center, BEIJING, China

Purpose: To investigate the ratio of different type glaucoma, 
the management of primary angle closure and the visual im-
pairment in Fushun Ophthalmopathy Hospital, a local oph-
thalmic hospital in northwest China.
Design: Retrospective cases review.
Participants: All the documental files of glaucoma patients 
admitted in fushun ophthalmopathy hospital were reviewed 
from January 1, 2000 to December 31, 2005.
Method: All cases were analyzed and re-diagnosed ac-
cording to both conventional glaucoma definition and Paul 
J Foster’s scheme. Blindness was defined according to who 
recommended criteria.

Main outcome measures: Vision acurity, rate of blind ness.
Results: 1428 cases were recruited. The ratio of PAC/
PACG, primary open angle glaucoma (POAG), secondary 
glaucoma and congenital glaucoma accounted for 79.18% 
(1145/1428), 2.67% (38/1428), 17.02% (243/1428) and 
0.14% (2/1428), respectively. The ratio of primary glaucoma 
was 82.84% (1183/1428). 80.35% (920/1145) and 19.65% 
(225/1145) in PACG was responsible for acute angle closure 
glaucoma and chronic angle closure glaucoma, respectively. 
Gender distributing: the male were 515 cases, female were 
913 cases, in acute angle closure glaucoma, the overwhelm-
ing cases were female (constituting 75.43%, 694 cases out 
of 920 cases). Binocular blindness rate of primary glaucoma 
was 4.56% (54/1183). The rate of blindness in at least one 
eye of primary glaucoma was 18.60% (220/1183). Trabecu-
lectomy was performed in 96.42% (1104/1145) of pacg eyes. 
The incidence of complication in glaucoma filtering surgery 
was 25.54% (282/1104).
Conclusions: Primary angle closure glaucoma is the major 
type of glaucoma in hospitalized patients. The prevalence of 
acute angle closure is more than that of chronic angle clo-
sure in fushun area. The blindness rate is much higher than 
previous report in south china. It may indicate that the feature 
of pacg is different between south and north China.
References:
1. Jian Ge. [Research and Development of Glaucoma.] 
Zhonghua Yan Ke Za Zhi 2000;36:192-196. (In Chinese) 
Jiaqi Liu, Fengming Li. [Applied Ophthalmology.] 2nd edition. 
People’s Medical Publishing House. 2000: 420. (In Chinese) 
3. Shuang Song, Xiaoming Chen, Nan Lin. [Epidemiology 
of Hospitalized Patients with Glaucoma. The Constitutive 
Proportion and their Dynamic Characteristics.] Chin J Pract 
Ophthalmol 2003;21: 932-936. (In Chinese) 4. Wenbing 
Zhou, Ningli Wang, Mingying Lai, et al. Research develop-
ment of primary angle closure glaucoma in China. Zhonghua 
Yan Ke Za Zhi 2000;36:475-478. (In Chinese) 5. Foster PJ, 
Buhrmann R, Quigley HA, et al. The definition and classifi-
cation of glaucoma in prevalence surveys. Br J Ophthalmol 
2002;86:238-42.

Specialists suffer from two problems: first, their patients think they know 
everything; and second, so does the specialist.
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PRODUCT PROFILES

 LUMIGAN® (bimatoprost ophthalmic solution) 0.03% is indicated for reducing 
intraocular pressure (IOP) in patients with open-angle glaucoma or ocular 
hypertension who are intolerant or insufficiently responsive to other intraocular 
pressure lowering medications. LUMIGAN is convenient for physicians and 
patients. It is dosed once-daily and does not require refrigeration. LUMIGAN is 
available in 2.5-mL, 5-mL, and 7.5-mL sizes.  

  ALPHAGAN® P (brimonidine tartrate ophthalmic solution) 0.15%, a reformulation 
of original ALPHAGAN® (brimonidine tartrate ophthalmic solution) 0.2%, is 
indicated for the reduction of elevated intraocular pressure (IOP) in patients with 
open-angle glaucoma or ocular hypertension. It offers comparable efficacy to 
original ALPHAGAN®. ALPHAGAN® P is available in 5-mL, 10-mL, and 15-mL 
sizes.  
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  COMBIGAN™ (brimonidine tartrate/timolol ophthalmic solution) is a fixed-
combination eye drop solution indicated for the reduction of elevated 
intraocular pressure (IOP) in patients with chronic open-angle glaucoma or 
ocular hypertension who are insufficiently responsive to topical beta-blockers. 
COMBIGAN™ provides a dual mechanism of action that produces powerful 
intraocular pressure reduction. The key ingredient in COMBIGAN™ is shown 
to have greater efficacy than COSOPT®. Allergies developed while using 
ALPHAGAN® P Ophthalmic Solution do not occur, or occur less frequently in 
patients using COMBIGAN™ Ophthalmic Solution.

  GANFORT® (bimatoprost/timolol ophthalmic solution) is a fixed-combination eye 
drop solution indicated for the reduction of elevated intraocular pressure (IOP) in 
patients with open-angle glaucoma or ocular hypertension who are insufficiently 
responsive to topical beta-blockers, prostaglandin analogues or prostamides. It 
is administered as a single daily drop in the morning. The active ingredients of 
GANFORT® lower IOP by complementary mechanisms; bimatoprost increases 
aqueous outflow through both the trabecular meshwork and uveoscleral outflow 
pathways, while timolol reduces aqueous production. The combination of 
bimatoprost and timolol in a fixed combination provides a valuable treatment option 
by offering these two first-line agents in a single multi-dose bottle, thereby helping 
to enhance compliance.
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FACT SHEET
PRODUCT DESCRIPTION XALATAN® (latanoprost ophthalmic solution) is related to a 

class of compounds called prostaglandins, which act lo-
cally in the eye to increase drainage of aqueous humor and 
reduce intraocular pressure (IOP).   

XALATAN® provides effective IOP reduction throughout the 
day and at night with convenient once-a-day dosing.  

INDICATIONS XALATAN® is indicated for the reduction of elevated intraoc-
ular pressure in patients with open-angle glaucoma or ocular 
hypertension.

IMPORTANT SAFETY
CONSIDERATIONS/
SAFETY PROFILE:

Xalatan® has been shown to cause changes to pigmented 
tissues. Most frequently reported are increased pigmentation 
of the iris, eyelid and eyelashes, and growth of eyelashes. 
Pigmentation is expected to increase as long as Xalatan® 
is administered. Iris pigmentation is likely to be permanent 
while eyelid skin darkening and eyelash changes may be 
reversible. The effects beyond 5 years are unknown.

Xalatan® should be used with caution in patients with a 
history of intraocular inflammation (iritis/uveitis) and should 
generally not be used in patients with active intraocular in-
flammation. Xalatan® should be used with caution in aphakic 
patients, in pseudophakic patients with a torn posterior lens 
capsule, or in patients with known risk factors for macular 
edema.
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Most common ocular events/signs and symptoms (5% to 
15%) reported with Xalatan® in the three 6-month registration 
trials included blurred vision, burning and stinging, conjuncti-
val hyperemia, foreign-body sensation, itching, increased iris 
pigmentation, and punctate epithelial keratopathy.

There have been reports of bacterial keratitis with the use of 
multiple-dose containers of topical ophthalmic products.

DOSAGE The recommended dosage of XALATAN® (0.005%) is one 
drop in the affected eye once daily at night. 

MECHANISM OF ACTION XALATAN® is a prostaglandin analog. It is believed to relieve 
pressure in the eye by opening up channels that allow the 
fluid inside the eye to drain.

MARKETING XALATAN® is marketed by Pfizer Inc. (NYSE: PFE). It was 
approved for marketing by the U.S. Food and Drug Adminis-
tration (FDA) in June 1996. 

CONTACT To speak with a physician or Pfizer Ophthalmics representa-
tive, contact Geoff Curtis at gcurtis@weisscommpartners.
com or 312-550-8138.

FACT SHEET
PRODUCT DESCRIPTION XALACOM™ (latanoprost/timolol maleate) is a fixed combi-

nation of two classes of compounds which lower the pres-
sure in the eye in different ways. Prostaglandins act locally in 
the eye to increase drainage of aqueous humour and beta-
blockers reduce the inflow of fluid inside the eye. 

XALACOM™ provides effective intraocular pressure (IOP) 
reduction throughout the day and at night with convenient 
once-a-day dosing.  

INDICATIONS XALACOM™ is indicated for the reduction of elevated IOP in 
patients with open-angle glaucoma or ocular hypertension.
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IMPORTANT SAFETY
CONSIDERATIONS/
SAFETY PROFILE:

Xalacom™ should be used with caution in patients with a 
history of severe cardiac disease. Due to its beta-blocker 
component, the same types of cardiovascular and pulmonary 
adverse reactions as seen with systemic beta-blockers may 
occur. 

Caution should also be taken when administering Xalacom™ 
to patients subject to spontaneous hypoglycaemia or diabetic 
patients as beta-blockers may mask the signs and symptoms 
of acute hypoglycaemia. 

While taking beta-blockers, patients with a history of atopy or 
of severe anaphylactic reaction to a variety of allergens may 
be unresponsive to the usual doses of adrenaline used to 
treat anaphylactic reactions.

Xalacom™ has been shown to cause changes to pigmented 
tissues. Most frequently reported are increased pigmentation 
of the iris, eyelid and eyelashes, and growth of eyelashes. 
Pigmentation is expected to increase as long as Xalacom™ 
is administered. Iris pigmentation is likely to be permanent 
while eyelid skin darkening and eyelash changes may be 
reversible. 

Xalacom™ should be used with caution in patients with a his-
tory of intraocular inflammation (iritis/uveitis) and should gen-
erally not be used in patients with active intraocular inflam-
mation. Xalacom™ should be used with caution in aphakic 
patients, in pseudophakic patients with a torn posterior lens 
capsule, or in patients with known risk factors for macular 
edema.

Most common ocular events/signs and symptoms (1% to 
12%) reported with Xalacom™ in the three 6-month registra-
tion trials included stinging, burning and itching, eye hyper-
aemia, corneal disorders, conjunctivitis, blepharitis, eye pain, 
headache and skin rash.

There have been reports of bacterial keratitis with the use of 
multiple-dose containers of topical ophthalmic products.

Xalacom™ is contraindicated for patients with reactive airway 
disease including bronchial asthma of severe chronic ob-
structive pulmonary disease, and patients with sinus brady-
cardia, second or third degree atrioventricular block, overt 
cardiac failure or cardiogenic shock.
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DOSAGE The recommended dosage of XALACOM™ is one drop in the 
affected eye once daily. 

MECHANISM OF ACTION XALACOM™ is a combination of a prostaglandin analog and 
a beta-blocker. It is believed that the prostaglandin analog 
opens ups channels that allow the fluid inside the eye to 
drain and the beta-blocker reduces the inflow of fluid inside 
the eye, thus relieving IOP.

MARKETING XALACOM™ is marketed by Pfizer Inc. (NYSE: PFE). Xala-
com™ has been approved for use in Europe since December 
2000 and is available in most other countries outside of the 
US and Japan.  In the United States, the Food and Drug 
Administration (FDA) has granted it approvable status.

CONTACT To speak with a physician or Pfizer Ophthalmics representa-
tive, contact Con Franklin at con.franklin@resolutecom-
munications.com or +44 207 015 1354

ABOUT PFIZER OPHTHALMICS

Pfizer Ophthalmics, a division of Pfizer Inc., is committed to preserving sight and eliminating preventable 
blindness. Pfizer Ophthalmics discovers, develops and provides leading treatments in ophthalmol-
ogy to support patients who are at risk of blindness or suffering from vision impairment, and to serve 
the health care professionals who treat them.  Its current product line includes the most prescribed 
treatment to lower elevated eye pressure in patients with ocular hypertension (abnormally high eye 
pressure) or open-angle glaucoma. Outside of the United States, the division globally promotes a 
treatment for neovascular age-related macular degeneration.  Pfizer ranks second in world-wide 
Ophthalmic sales, and is a leader in humanitarian efforts to eradicate blindness through programs 
such as the International Trachoma Initiative.

If you live to the age of a hundred, you have got it made, because very few 
people die past the age of hundred.
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TRAVATAN® (travoprost 0.004%) Ophthalmic Solution Sterile DESCRIPTION Travoprost is a highly selective, potent agonist for the FP prostanoid receptor. Its chemical name is isopropyl (Z)-7-[(1R,2R,3R,5S)-3,5-
dihydroxy-2-[(1E,3R)-3-hydroxy-4-[(�,�,�-trifluoro-m-tolyl)oxy]-1-butenyl]cyclopentyl]-5-heptenoate. Its molecular formula is C

26
H

35
F

3
O

6
. Travoprost is a clear, colorless to pale yellow oil, which is very soluble in

acetonitrile, methanol, octanol, and chloroform. It is practically insoluble in water. TRAVATAN® 0.004% Ophthalmic Solution is supplied as a sterile, buffered aqueous solution of travoprost with a pH of approximately 6.0
and an osmolality of approximately 290 mOsmol/kg. Each mL of TRAVATAN® 0.004% contains 40 μg travoprost. Preservative: benzalkonium chloride 0.015%. Inactive Ingredients: polyoxyl 40 hydrogenated castor oil,
tromethamine, boric acid, mannitol, edetate disodium, sodium hydroxide and/or hydrochloric acid (to adjust pH) and purified water. CLINICAL PHARMACOLOGY Mechanism of Action Travoprost free acid is a highly
selective, potent agonist for the FP prostanoid receptor. FP receptor agonists are reported to reduce intraocular pressure by increasing uveoscleral outflow. Pharmacokinetics/Pharmacodynamics Absorption:
Travoprost is absorbed through the cornea. Studies in rabbits have shown peak concentrations in aqueous humor were reached one to two hours following topical administration. In humans, peak plasma concentrations
of travoprost free acid were low (25 pg/mL or less) and occurred within 30 minutes following topical administration. Elimination from plasma was rapid resulting in concentrations below the limit of quantitation (< 10 pg/
mL) by one hour. Metabolism: Travoprost, an isopropyl ester prodrug, is rapidly hydrolyzed by esterases in the cornea to the biologically active free acid. Systemically, travoprost free acid is rapidly and extensively
metabolized to inactive metabolites. Biotransformations include beta-oxidation of the �(carboxylic acid) chain to give the 1,2-dinor and 1,2,3,4-tetranor analogs, oxidation of the 15-hydroxyl moiety, as well as reduction
of the 13,14 double bond. Excretion: In rats, 95% of a subcutaneous radiolabeled dose was eliminated within 24 hours. The major route of elimination was via the bile (61%) with the remainder excreted by the kidneys.
INDICATIONS AND USAGE TRAVATAN® Ophthalmic Solution is indicated for the reduction of intraocular pressure in patients with open-angle glaucoma or ocular hypertension CLINICAL STUDIES TRAVATAN®

0.004% Ophthalmic Solution dosed once-daily in patients with open-angle glaucoma or ocular hypertension produced significant reductions in intraocular pressure (IOP) when used either as primary therapy or adjunctively to TIMOPTIC† (timolol maleate ophthalmic solution) 0.5% BID. As primary therapy, TRAVATAN®

0.004%, dosed QD, reduced IOP 7 to 9 mmHg. Stable diurnal IOP reductions were achieved as early as 2 weeks after initiation of therapy and were maintained over the 6 to 12 month treatment periods in three (3) well-controlled studies. The IOP reductions with TRAVATAN® (travoprost 0.004%) Ophthalmic Solution
were superior to those obtained with TIMOPTIC† and equal or better than those obtained with XALATAN† (latanoprost ophthalmic solution) 0.005% QD. TRAVATAN® 0.004% demonstrated an earlier stabilization of IOP reduction and better IOP control throughout the day compared to XALATAN† 0.005%. TRAVATAN®

0.004% was signifi cantly more effective (up to 1.4 mmHg) than XALATAN† 0.005% in reducing IOP in black patients. A responder analysis (IOP reduction 30% or mean IOP 17 mmHg) demonstrated that TRAVATAN® 0.004% had a signifi cantly higher responder rate (56%) compared to XALATAN† 0.005% (50%)
and which were both significantly greater than TIMOPTIC† (40%). In a 6-month well-controlled study, TRAVATAN® 0.004% dosed QD adjunctively to TIMOPTIC† 0.5% BID provided additional clinically significant IOP reductions (6 to 7 mmHg). CONTRAINDICATIONS Known hypersensitivity to travoprost, benzalkonium
chloride or any other ingredients in this product. TRAVATAN® may interfere with the maintenance of pregnancy and should not be used by women during pregnancy or by women attempting to become pregnant. WARNINGS TRAVATAN® may gradually change eye color, increasing the amount of brown pigmentation
in the iris by increasing the number of melanosomes (pigment granules) in melanocytes. The long term effects on the melanocytes and any consequences thereof are currently unknown. The change in iris color occurs slowly and may not be noticeable for months to years. These changes may be permanent. Periorbital
and/or eyelid skin darkening has been reported in association with the use of TRAVATAN®. TRAVATAN® may gradually change eyelashes in the treated eye; these changes include: increased length, thickness, pigmentation, and/or number of lashes. Patients who receive treatment in only one eye may experience
increased brown pigmentation of the iris, periorbital and/or eyelid tissue, and eyelashes in the treated eye. They may also experience disparity between the eyes in length, thickness, and/or number of eyelashes. These changes in pigmentation and lash growth may be permanent. PRECAUTIONS General There have
been reports of bacterial keratitis associated with the use of multiple-dose containers of topical ophthalmic products. These containers had been inadvertently contaminated by patients who, in most cases, had a concurrent corneal disease or a disruption of the epithelial surface (see Information for Patients). Patients
may slowly develop increased brown pigmentation of the iris. This change may not be noticeable for months to years (see Warnings). This change in eye color has predominantly been seen in patients with mixed colored irides, i.e., blue-brown, grey-brown, yellow-brown and green-brown; however, it has also been
observed in patients with brown eyes. Based upon information from the literature, the color change is believed to be due to increased melanin content in the stromal melanocytes of the iris. Typically the brown pigmentation around the pupil spreads concentrically towards the periphery in affected eyes, but the entire
iris or parts of it may become more brownish. No further increase in brown iris pigment has been observed after discontinuation of treatment, but the resultant color change may be permanent. TRAVATAN® should be used with caution in patients with active intraocular inflammation (iritis/uveitis). Macular edema,
including cystoid macular edema, has been reported during treatment with prostaglandin F2� analogues. These reports have mainly occurred in aphakic patients, pseudophakic patients with a torn posterior lens capsule, or in patients with known risk factors for macular edema. TRAVATAN® (travoprost 0.004%)
Ophthalmic Solution should be used with caution in these patients. Patients should remove contact lenses prior to administration of the solution. Lenses may be reinserted 15 minutes following administration of TRAVATAN®. Information for Patients Patients should be advised concerning all the information
contained in the Warnings and Precautions sections. Patients should also be instructed to avoid allowing the tip of the dispensing container to contact the eye or surrounding structures because this could cause the tip to become contaminated by common bacteria known to cause ocular infections. Serious damage
to the eye and subsequent loss of vision may result from using contaminated solutions. Patients also should be advised that if they develop an intercurrent ocular condition (e.g., trauma, or infections) or have ocular surgery, they should immediately seek their physician's advice concerning the continued use of the
multi-dose container. Patients should be advised that if they develop any ocular reactions, particularly conjunctivitis and lid reactions, they should immediately seek their physician's advice. Patients should also be advised that TRAVATAN® contains benzalkonium chloride which may be absorbed by contact lenses.
Contact lenses should be removed prior to administration of the solution. Lenses may be reinserted 15 minutes following administration of TRAVATAN®. If more than one topical ophthalmic drug is being used, the drugs should be administered at least five (5) minutes apart. Carcinogenesis, Mutagenesis,
Impairment of Fertility Travoprost was not mutagenic in bacteria, in one mouse lymphoma assay, in the mouse micronucleus tests and in the rat chromosome aberration assay. In another mouse lymphoma assay, higher concentrations of travoprost were slightly mutagenic only in the presence of activation
enzymes. In life and early post-mortem evaluations of carcinogenicity studies in rats and mice suggest no evidence of a carcinogenic potential. Travoprost did not affect mating or fertility indices in male or female rats at subcutaneous doses up to 10 μg/kg/day (250 times the recommended human dose). The mean
number of corpora lutea was slightly reduced at that dose, and the post-implantation losses were increased, but was not affected at 3 μg/kg/day (75 times the maximum recommended human dose). Pregnancy: Teratogenic Effects PREGNANCY CATEGORY: C In reproduction studies conducted in pregnant rats
and mice, travoprost reduced fetal viability when administered during gestation at doses as low as 1.0 μg/kg/day (25 times the maximum recommended human dose) with the lowest no effect level at 0.3 μg/kg/day (7.5 times the maximum recommended human dose). The incidence of skeletal malformations was
increased in fetuses of rat dams receiving travoprost by subcutaneous injection at 10 μg/kg/day (250 times the maximum recommended human dose), but not at 3 μg/kg/day (75 times the maximum recommended human dose). No fetal abnormalities were observed in mice at 1.0 μg/kg/day (25 times the maximum
recommended human dose). No adequate and well-controlled studies have been performed in pregnant women. TRAVATAN® may interfere with the maintenance of pregnancy and should not be used by women during pregnancy or by women attempting to become pregnant. NURSING MOTHERS A study in lactating
rats demonstrated that radiolabeled travoprost and/or its metabolites were excreted in milk. It is not known whether this drug or its metabolites are excreted in human milk. Because many drugs are excreted in human milk, caution should be exercised when TRAVATAN® is administered to a nursing woman. PEDIATRIC
USE Safety and effectiveness in pediatric patients have not been established. GERIATRIC USE No overall differences in safety or effectiveness have been observed between elderly and other adult patients. ADVERSE REACTIONS (SEE WARNINGS AND PRECAUTIONS) The most common ocular adverse event observed
in controlled clinical studies with TRAVATAN® (travoprost 0.004%) Ophthalmic Solution was ocular hyperemia which was reported in 35 to 50% of patients. 95% of the ocular hyperemia observed with TRAVATAN® (travoprost 0.004%) Ophthalmic Solution was mild in intensity and subsided over time without
treatment. Approximately 3% of patients discontinued therapy due to conjunctival hyperemia. Ocular adverse events reported at an incidence of 5 to 10% included decreased visual acuity, eye discomfort, foreign body sensation, pain, and pruritus. Ocular adverse events reported at an incidence of 1 to 4% included,
abnormal vision, blepharitis, blurred vision, cataract, cells, conjunctivitis, dry eye, eye disorder, flare, iris discoloration, keratitis, lid margin crusting, photophobia, subconjunctival hemorrhage, and tearing. Nonocular adverse events reported at a rate of 1 to 5% were accidental injury, angina pectoris, anxiety, arthritis,
back pain, bradycardia, bronchitis, chest pain, cold syndrome, depression, dyspepsia, gastrointestinal disorder, headache, hypercholesterolemia, hypertension, hypotension, infection, pain, prostate disorder, sinusitis, urinary incontinence, and urinary tract infection. OVERDOSAGE A single-dose intravenous study in
rats was conducted to elucidate maximal acute hazard. The dose employed was 250,000-times the proposed daily clinical exposure and over 5000-times the possible exposure from the entire contents of one product container. No treatment related pharmacotoxic signs were present in the animals receiving
Travoprost. If overdosage with TRAVATAN® occurs, treatment should be symptomatic. DOSAGE AND ADMINISTRATION The recommended dosage is one drop in the affected eye(s) once-daily in the evening. The dosage of TRAVATAN® should not exceed once-daily since it has been shown that more frequent
administration may decrease the intraocular pressure lowering effect. Reduction of intraocular pressure starts approximately 2 hours after administration and the maximum effect is reached after 12 hours. TRAVATAN® may be used concomitantly with other topical ophthalmic drug products to lower intraocular
pressure. If more than one topical ophthalmic drug is being used, the drugs should be administered at least five (5) minutes apart. HOW SUPPLIED TRAVATAN® (travoprost 0.004%) Ophthalmic Solution is a sterile, isotonic, buffered, preserved, aqueous solution supplied in Alcon’s oval DROP-TAINER® package
system inside a sealed foil pouch. This package system is comprised of a plastic oval shaped dispenser bottle, a dropper tip and tamper evident neck-band which shrinks to conform around the closure and neck area of the package. 0.004%: 2.5 mL fi ll Storage Store between 2° to 25°C (36° to 77°F). Refrigeration
is not required. Rx Only (USA) CAUTION Federal (USA) law prohibits dispensing without prescription.
† Trademarks are the property of their respective owners. U.S. Patent Nos. 5,631,287; 5,849,792; 5,889,052; 6,011,062 and 6,235,781.

*  A washout period of 4 weeks was followed by 2 weeks of TRAVATAN® Solution (n=16) or latanoprost monotherapy (n=18). At day 14, the fi nal dose was administered at 8 pm and IOP measurements were taken. Baseline values for the two treatment groups were not signifi cantly different. The standard
deviations for the TRAVATAN® group were 3.9 mm Hg (12 hours), 2.9 mm Hg (16 hours), 3.2 mm Hg (20 hours), and 2.1 mm Hg (24 hours). For the latanoprost group, the standard deviations were 3.8 mm Hg (12 hours), 3.0 mm Hg (16 hours), 3.2 mm Hg (20 hours), and 3.1 mm Hg (24 hours). The 
difference between the two groups at 24 hours post dose was statistically signifi cant (p=0.0117).

Reference 1.  Dubiner HB, Sircy MD, Landry T, et al. Comparison of the diurnal ocular hypotensive effi cacy of travoprost and latanoprost over a 44-hour period in patients with elevated intraocular pressure. Clin Ther. 2004;26:84-91.
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