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COURSES OUTLINES

C01 GLAUCOMA EPIDEMIOLOGY: PREVALENCE AND
DIAGNOSIS

F. Topouzis (chair), R. Varma (chair), W. Nolan (chair),
T. Aung, W.J. Feuer, D.S. Friedman, M. He, R. Thomas,
R. Wilson

Description: The course will include presentations on open-
angle glaucoma (OAG) prevalence and incidence and on the
various OAG definitions used in population-based prevalence
studies, as well as presentations on angle-closure glaucoma
(ACG) prevalence and incidence and on ACG definitions
used in population-based studies. Panel discussions will
evaluate proposed published schemes on definition and clas-
sification and will highlight the significance of the diagnostic
criteria to define glaucoma in different studies and whether
any consensus can be drawn. The methodology and impor-
tance of accurate diagnosis and classification including pri-
mary and secondary OAG and ACG classification will also
be discussed

C02 ELECTROPHYSIOLOGY AND GLAUCOMA DIAGNO-
SIS
S. Graham (Chair), C. Bowd, B. Fortune

Synopsis and Objective: This course will cover the role of
electrophysiological testing in glaucoma based on a review
of evidence from both basic and clinical studies. The course
will focus on the pattern electroretinogram (PERG) and mul-
tifocal visual evoked potential (mfVEP) since these are the
two most relevant to clinical diagnosis. We will describe the
utility of these tests as a means for detecting and monitoring
functional loss, including data from recent studies in early
glaucoma, and outline some newer research areas. Empha-
sis will be placed on the diagnostic performance of each
technique, as well as their strengths, weaknesses, and rela-
tionship to other diagnostic tests, rather than on their techni-
cal or procedural aspects.

C03 CONGENITAL AND INFANTILE GLAUCOMA
A.K. Mandal (chair), M.G. Lynch (chair), P.A. Netland,
L. Solebo

Description: This course will present the diagnostic evalu-
ation, differential diagnosis, and management of the pediat-
ric glaucomas. Recent management in the medical and
surgical therapies including antifibrotic therapy (mitomycin C
and 5-fluorouracil), glaucoma drainage devices, and cycloab-
lative procedures will be discussed. Secondary glaucoma
after infantile cataract surgery will also be highlighted. At the
conclusion of the course, the attendees will be familiar with
the holistic care of developmental glaucomas.

C05 LASER SURGERY FOR OAG
L.J. Katz (chair), M. Wand (chair), J. Alvarado, M.A. Latina,
J. McAllister, G.D. McLaren, J. Myers

Description: Laser trabeculoplasty (LT) has been increas-
ingly utilized and its role more clearly delineated in the treat-
ment of open angle glaucoma. This course will update

participants on the proposed mechanisms of action of laser
trabeculoplasty (Dr. Alvarado), the effectiveness and indica-
tions of selective LT in different types of glaucoma (Dr.
Latina), SLT in African Blacks (Dr. McLaren), the role of LT
as primary treatment in glaucoma and OHT (Dr. McAllister),
the role of repeat LT (Dr. Wand) and an economic analysis
comparing LT and medical therapies (Dr. Katz). ‘It is unethi-
cal not to offer SLT as primary therapy’, will also be addressed
(Dr. Myers).

This course will end with an open discussion on where LT
fits into the treatment ladder for glaucoma.

Objectives: at the end of this course, participants should
have a better understanding of how laser trabeculoplasty
works, the indications and relative effectiveness of laser tra-
beculoplasty in different types of glaucoma, and when to
utilize this modality in one’s glaucoma practice.

C06 TRABECULECTOMY: PEARLS AND PITFALLS
F. El Sayyad (chair), R. Ramakrishnan (chair), I. Al Aswad,
N. Pfeiffer

Description: Trabeculectomy is considered the gold stan-
dard surgical approach for the management of glaucoma.
The outcome of trabeculectomy does not only depend on the
surgical technique but also on the appropriate management
of post operative period. Use of antimetabolities, releasable
suture, collagen implant etc., have definitely increased the
success rate. However trabeculectomy is proved to have
numerous short term and long term complications including
shallow anterior chamber, choroidal effusion, hypotony, bleb
related problems including leaks, blebitis and even endo-
phthalmitis... etc.

This course will present a systemic video assisted review of
pearls when performing trabeculectomy to enable the par-
ticipants to understand the technique in a stepwise manner
with various modifications in this technique to improve the
overall success. It will also teach an interpretive strategy for
facilitating recognition and management of common pitfalls
that may be encountered during the procedure and post
operatively.

CO07 CLINICAL TRIALS & EVIDENCE BASED GLAUCOMA
L. Sakata (chair), W.J. Feuer (chair), T. Aung, D.L. Budenz,
C.G. De Moraes

Synopsis: Randomized clinical trials (RCTs) are the gold
standard for comparing medical and surgical treatment safety
and efficacy. However, trial design must be understood when
generalizing results to non-study patients. This course will
focus on how to properly incorporate RCT information into
the management of glaucoma patients in the daily practice,
what are the levels of evidence for selecting the best surgical
procedure, and what we know/ what we still need to know
about the treatment of the angle closure disease.

C08 TONOMETRY AND CORNEAL BIOMECHANICS
J.D. Brandt (chair), L.E. Pillunat (chair), N. Congdon,
D. Garway-Heath, J. Jonas, J. Liu, D. Mackey, A. Sit, A. Wells

Description: Over the last decade, ophthalmologists have
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come to recognize that our techniques to measure intraocu-
lar pressure (IOP) are far less precise and accurate than
previously believed. In large part this has been due to
renewed interest in central corneal thickness (CCT) brought
on by clinical trials that demonstrated significant artifact in
Goldmann Applanation Tonometry (GAT). The GAT no longer
sits on a pedestal as a ‘gold standard’ instrument. This course
will review the principals behind tonometry, the role of CCT
as both a tonometry artifact and as a glaucoma risk factor
techniques, new research into diurnal patterns and the future
of new tonometry techniques and 24 hour IOP monitoring.
We will include examples of patients in whom problems with
tonometry might play a role in diagnosis and management.

C10 PRIMARY ANGLE CLOSURE: DIAGNOSIS AND
TREATMENT
W. Nolan (chair), G. Gazzard, M. He, N. Wang, H.T. Wong

Outline: This course aimed at Glaucoma specialists and
general ophthalmologists will provide an update on current
clinical diagnostic methods and treatments of primary angle
closure. The focus will be on practical management of the
disease enabling clinicians to optimize their care of patients
with angle closure.

Topics that will be covered in the course include:

» Risk factors and clinical examination including gonios-

copy (Ningli Wang, China)

» Anterior segment imaging (Mingguang He, China)

+ Laser iridotomy and iridoplasty (Gus Gazzard, UK)

* Lens and cataract extraction for angle closure (Hon

Tym Wong, Singapore)

* Management of acute angle closure (Winnie Nolan, UK)
Current evidence supporting treatment options will be pre-
sented and areas of debate and controversy will be dis-
cussed. The WGA consensus statements on diagnosis and
treatment of angle closure will be presented as part of this
course.

C12 GLAUCOMA DRAINAGE DEVICES - PART 1
J. Freedman (chair), A. Molteno (chair), G. Baerveldt,
E. Dahan, M. Sherwood, G. Trope

Description: Basic concepts of present-day drainage
implants, including a description of long-tube implants, and
briefly how to use them. A brief description of Ex-PRESS mini
shunts and their use (Drs Sherwood and Dahan). Does size
and implant composition effect the efficiency of the bleb? This
will include current concepts that have appeared in the lit-
erature, and what the possible answer is at the present time
(Dr. Baerveldt). Management of the common complications
seen with implants, with special emphasis on tube complica-
tions and management (Dr. Trope). The cornea and implants
revisited. Causes of corneal decompensation. Management
of tubes with corneal transplants. Brief introduction by Dr.
Sherwood, followed by panel discussion.

C13 GLAUCOMA DRAINAGE DEVICES - PART 2
J. Freedman (chair), A. Molteno (chair), S. Gedde

Description: The principles of bleb management. Basic
physiology, and histological findings, with a discussion on
factors that effect bleb function (Dr. Molteno). How and why
to manipulate the aqueous and tissue to obtain a more effi-
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cient bleb and influence the hypertensive phase (Dr. Freed-
man). How can clinical trials, and comparative studies of
different implants help to influence the use and choice of
implants? (Dr. Gedde). Panel discussion and questions from
audience.

C15 GLAUCOMA HEALTH ECONOMICS
A. Tuulonen (Chair), S. Kymes (chair), J. Burr, R. George

Description: With advances in health technology and an
aging population, the health care costs are taking an increas-
ing share of economic output in both developing and devel-
oped countries. Since available resources are limited, they
should be targeted to produce the best eye health by increas-
ing both the length and quality of ‘seeing years’. With the
expected increase in prevalence of glaucoma in coming
years, it is essential that we evaluate management strategies
considering their impact on scarce resources and basis in
evidence-based medicine and health care. The course gives
an overview of the recent economic evaluations of glaucoma
care, cost-effectiveness of diagnostic and therapeutic inter-
ventions and needs for prioritization. As the number of eco-
nomic evaluations increases, the interpretation and critical
evaluation is challenging.

C16 HOW TO DETECT AND CONFIRM PROGRESSION
AND USE IT TO MANAGE GLAUCOMA

B. Chauhan (chair), A. Heijl (chair), B. Bengtsson,

D. Garway-Heath, K. Kashiwagi, B. E. Prum, G. Tomita,

L. Zangwill

Purpose: 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.

Objective: The objective in managing patients with glaucoma
is to prevent functional visual impairment during their lifetime.
To do this, one needs to know the stage of disease and the
rate of progression. When lack of resources makes this
impossible, available resources must be concentrated on
patients with a clear risk of functional visual impairment. It is
possible to risk profile patients on the basis of known risk
factors for glaucoma and glaucoma progression, but risk-
profiling is currently imprecise.

The course will discuss evidence from the literature (clinical
trial and hospital-based data) for progression risk factors,
outline the theoretical approaches for identifying progression
(rate- and event-based approaches) and review published
methods for detecting progression by analysis of visual field
and imaging data. Barriers (such as variability, data quality,
and lack of hardware and software support) to detecting pro-
gression will be considered, leading to a discussion of a
practical approach in the real world.

C17 IMAGING 1: BASIC TECHNOLOGY AND DIAGNOSIS
C.K.S. Leung (chair), J. Schuman (chair), M. Fingeret,
J. Fujimoto, H. Lemij, F. Medeiros, G. Wollstein, L. Zangwill

Description: Evaluation of the optic disc and the retinal
nerve fiber layer is a key component to establish the diagno-
sis of glaucoma. With the advent of modern imaging tech-
nologies, objective and reproducible retinal nerve fiber layer
and optic disc measurements have been made possible.



However, interpretation of these measurements may not be
easy. This instruction course will discuss the basic technol-
ogy and clinical applications of optical coherence tomography
(spectral-domain and time-domain OCT), confocal scanning
laser ophthalmoscopy (HRT) and scanning laser polarimetry
(GDx) for glaucoma diagnosis. At the conclusion of this
course, the attendees will be able to interpret the results and
understand the advantages and limitations of these imaging
instruments.

C18 IMAGING 2: PROGRESSION AND MANAGEMENT
C.K.S. Leung (chair), J. Schuman (chair), M. Fingeret,
J. Fujimoto, M. Hangai, H. Lemij, F. Medeiros, G. Wollstein

Description: Monitoring longitudinal changes of the optic
disc and the retinal nerve fiber layer is elemental to determine
glaucoma progression. While serial assessment of stereo-
photographs has been the conventional approach to detect
optic disc progression, new algorithms have been developed
to measure the rate of change of retinal nerve fiber layer and
neuroretinal rim measurements with digital imaging tech-
nologies. This instruction course will provide an overview on
the use of spectral-domain and time-domain optical coher-
ence tomography, confocal scanning laser ophthalmoscopy
(HRT) and scanning laser polarimetry (GDx VCC / ECC) to
analyze glaucoma progression and discuss their roles in
glaucoma management.

C19 SECONDARY ANGLE CLOSURE: DIAGNOSIS AND
MANAGEMENT
G. Gazzard (chair), L. Vijaya (chair), S. Asawaphureekorn
(chair), H. Sakai

Description: The course is intended to provide an overview
of the mechanisms and pathogenesis of secondary angle
closure glaucoma and how these principles can help to guide
its management. It emphasizes the role of ultrasound biomi-
croscopy in diagnosis and management decisions. We will
cover the common clinical situations that can lead to second-
ary angle-closure glaucoma and outline the appropriate man-
agement approaches.

C20 PRINCIPLES OF MEDICAL THERAPY IN GLAUCOMA
PRACTICE

R. Fechtner (chair), A. Hommer (chair), J. Thygesen (chair),
Y. Lachkar, L. Schmetterer, H. Tanihara

Description: Medical therapy continues to be the mainstay
of glaucoma treatment. While there have not been any recent
new medications or targets for medical therapy our under-
standing and practices continue to be refined. Published
clinical trials have clearly demonstrated the benefit of IOP
lowering through medical therapy but raise new questions
about whom and how aggressively to treat IOP. We must
continue to assess efficacy of therapy initially and for the long
term. Enhancing adherence with a medical regimen remains
challenging. In this course we will address current principles
for initiating and maintaining successful medical therapy for
glaucoma.

C21 EMERGING GLAUCOMA SURGERY - 1 (AB
INTERNO)

D.J. Rhee (chair), T. Shaarawy (chair), M.S. Berlin,

T. Samuelson, S. Vold

Description: This course will introduce and discuss emerg-
ing canal-based procedures and devices. Faculty will empha-
size the presentation of evidence-based outcomes to define
efficacy, safety, clinical utility/indications, and limitations.
Additionally, a panel of faculty will discuss the possible utility
of these procedures in the other parts of world where the
particular device or technology may not be presently utilized.
The general format is an alternating mixture of didactic pre-
sentation followed by panel discussion with specific focus on
the utility, cost, possible indications and applications in other
geographic regions to facilitate a global perspective.

C23 GLAUCOMA THERAPY AND OCULAR SURFACE
DISEASE

R. Noecker (chair), M. Kahook (chair), R. Bourne (chair),
C. Baudouin, R. Fechtner, M. Sherwood

Description: Preservatives are added to all multi-dose topi-
cal glaucoma medications to inhibit microbial contamination
and are required by regulatory agencies prior to approval of
marketed formulations. Benzalkonium chloride (BAK), the
most common preservative in topical ophthalmic medications,
has been linked to a number of different adverse effects such
as disruption of the tear film as well as damage to the ocular
surface epithelium in some patient populations. Information
regarding emerging alternatively preserved medications and
preservative free formulations will be discussed and the
speakers will share recommendations for treating the glau-
coma patient with ocular surface disease.

C24 EXPERIMENTAL MODELS IN GLAUCOMA
J.G. Crowston (chair), J.E Morgan (chair), P.L. Kaufman,
K. Martin, C. O’Brien, C.B. Toris

Description: Experimental animal models form the backbone
of pre-clinical laboratory research in glaucoma and have con-
tributed much to our understanding of glaucoma pathogen-
esis and the development of new treatment strategies. These
models, however, remain imperfect and translation of exper-
imental findings into the clinical arena have often proved
disappointing. This course will discuss the strengths and
weakness of the most widely used experimental models and
experimental endpoints currently used to measure optic
nerve structure and function. Finally we will consider why
translation into clinical practice has been generally disap-
pointing and how this might be improved. The speakers are
leaders in their fields and this course is intended for all del-
egates with an interest in experimental research in glaucoma.

C25 GONIOSCOPY AND IMAGING FOR ANTERIOR
CHAMBER AND ANGLE EVALUATION
T. Dada (chair), D.S. Friedman (chair), M. He

Description: This course is intended to highlight the role of
gonioscopy in current glaucoma practice along with utility of
new anterior segment imaging modalities like UBM and
ASOCT for evaluation of the irido-corneal angle, anterior and
posterior chamber. This video-assisted course will instruct
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the attendees on use of dynamic gonioscopy techniques for
detection of primary angle closure and various gonio-pathol-
ogies in open and closed angle glaucomas. Indications for
ultrasound biomicroscopy, and anterior segment OCT will be
discussed along with recording of various angle parameters,
utility as a screening tools, advantages and limitations of
each technique. A comparative evaluation of anterior seg-
ment imaging techniques will also be presented.

C26 MOLECULAR PHARMACOLOGY OF AQUEOUS OUT-
FLOW

M. Araie (chair), A. Harris (chair), M. Honjo, M. Inatani,
K. Sugiyama

Synopsis: There are two separate factors contributing to
pathogenesis of glaucoma, that is, intraocular pressure
(IOP)-dependent and IOP-independent damaging mecha-
nisms. The blood flow in the posterior segment of the eye is
closely related to the IOP-independent damaging processes
and the aqueous flow in the anterior segment of the eye to
the IOP-dependent damaging mechanisms. So much has
been studied and reported regarding blood flow and aqueous
flow in glaucoma, but so much has been left unstudied and
unelucidated. This course will deal with topics which are felt
to be highly interesting in further understanding of role of
blood flow and aqueous flow in glaucoma, highlighting the
findings obtained with apparatuses representing recent
development of imaging or laser technology or those by up-
to-date gene technology or molecular biological methods
such as multiplex immunoassay.

C27 NEUROPROTECTION AND APOPTOSIS OF RETINAL
GANGLION CELLS RELATED TO GLAUCOMA

N. Gupta (chair), K. Martin (chair), H. Quigley (chair),
F. Cordeiro, D.S. Greenfield, T. Nakazawa, M. Schwartz,
J.C. Tsai

Description: This one-hour forum will provide ophthalmolo-
gists with the newest information regarding the science
underlying retinal ganglion cell damage and protection, pre-
clinical imaging studies, the latest knowledge gained from
clinical trials in neuroprotection, and their relevance to caring
for patients with glaucoma.

Objectives: 1. To provide the latest information on mecha-
nisms of retinal ganglion cell death in glaucoma. 2. To review
new models used to test glaucoma neuroprotection. 3. To
discuss the latest information from neuroprotection clinical
trials, clinical measures of neuroprotection success, future
considerations and applications to glaucoma patient care.

C28 DECISION MAKING AFTER FAILED TRABECULEC-
TOMY

R. Carassa (chair), S.J. Gedde (chair), K. Barton, Y. Buys,
K. Ishida

Objective: This course will discuss the preoperative assess-
ment and surgical options for managing medically uncon-
trolled glaucoma in eyes that have had previously failed
filtering surgery.

Description: The indications for glaucoma surgery will be
discussed, along with the important aspects of the preopera-
tive evaluation. Patient selection, surgical technique, and
published outcomes will be reviewed for aqueous shunts,
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trabeculectomy with the Ex-PRESS implant, Trabectome,
and cyclophotocoagulation.

C29 CYCLOPHOTOCOAGULATION - WHY, WHEN AND
HOwW?
L. Shan (chair), P. Bloom (chair), M. Kahook

Synopsis: The role of cyclophotocoagulation has evolved
recently to include use as a primary surgical therapy. Endo-
scopic cyclophotocoagulation has sparked interest as a
potentially rapid glaucoma procedure often in combination
with cataract surgery, with the possibility of fewer complica-
tions as compared to filtering surgeries. Even transscleral
cyclophotocoagulation has been utilized as a primary proce-
dure. The histopathological and vascular effects of each
approach (endoscopic and transscleral) are different in sever-
ity.

Objective: To educate the general ophthalmologist or sub-
specialist in the techniques of transscleral and endoscopic
cyclophotocoagulation; and to provide an update of the his-
topathology and indications for each procedure.

C30 MODULATING WOUND HEALING IN GLAUCOMA
SURGERY

R.K. Parrish (chair), P.T. Khaw (chair), F. Grus (chair),
M. Kahook, D.W. Lu, P.A. Netland, R. Pérez Grossman

Description: This course focuses on answering relevant
questions on the modification of wound healing after glau-
coma filtering surgery. Topics to be discussed include: the
effect of biomaterial selection on wound healing, the deter-
mination of incision site — fornix vs. limbus based flaps, the
possible role of anti-VEGF therapy and wound closure, deci-
sion making in for uveitic patients, the local preferences of
one geographic area in South America for anti-scarring treat-
ment, and the effect of postoperative manipulation of the
filtering site on surgical success.

C31 UNDERSTANDING THE GENETIC BASIS OF GLAU-
COMA: ITS ROLE IN CLINICAL PRACTICE

J. Wiggs (chair), D. Mackey (chair), S. Chakrabarthi, J. Craig,
C.C. Pang

Description: A number of genes have been associated with
human glaucoma including those causing rare early-onset
disease (congenital glaucoma, developmental glaucoma and
juvenile open-angle glaucoma) and those that are risk factors
for common adult-onset glaucoma (primary open-angle glau-
coma and exfoliation glaucoma). This course will discuss the
role of these genetic factors in the glaucoma clinic, emphasiz-
ing the development of DNA-based screening, diagnostic and
prognostic tests. Correlations between specific gene muta-
tions and clinical phenotypes will also be presented.

C32 INTERPRETATION OF VISUAL FIELDS: DETECTION
(DIAGNOSIS AND SELECTIVE TESTS)

F.J. Gofii (chair), R.S. Harwerth (chair), C.A. Johnson (chair),
J. Flanagan, R.L. Stamper

Description: This course will review the different methods
and strategies for detecting and interpreting glaucomatous
visual field loss with standard automated perimetry (SAP)
and non-SAP selective tests. The specific terminology used



in perimetry, a timeline overview of visual field testing devel-
opment, criteria and algorithms more frequently used at the
present moment by a selected panel of experts, the different
classifications of damage, and the current role of non-stan-
dard automated perimetry will be presented and discussed.

C33 INTERPRETATION OF VISUAL FIELDS: PROGRES-
SION (RATES, EVENT VS. TREND)
F.J. Goii (chair), R.S. Harwerth (chair), M. Fingeret,
J. Flanagan, A. lwase, R.L. Stamper

Description: This course will review the different methods
and strategies for measuring and interpreting glaucomatous
visual field progression with standard automated perimetry
(SAP). The specific concepts and definitions, criteria and
algorithms more frequently used to detect progression,
including events and trends, and how to 1) estimate progres-
sion rates and their importance in clinical decision making,
2) put together progression and rate of progression in clinical
practice, and 3) measure progression in advanced damage,
will be presented and discussed.

C34 STEREOSCOPIC OPTIC DISC VIEWING: TOP-TEN
PITFALLS IN IDENTIFYING GLAUCOMA DAMAGE AND
PROGRESSION

A.H. Zalta (chair), K. Kashiwagi, G. Tomita, L. Wang

Objective: While viewing 3D optic disc images, participants
will appreciate the complexities in identifying glaucomatous
disc damage/progression and common optic disc anomalies/
pathologies that confound our assessment of the glaucoma-
tous disc.

Description: Attendees will wear red-blue glasses to view
three-dimensional PowerPoint projections of stereoscopic
optic disc images. The ten most common pitfalls confounding

our assessment of the glaucomatous disc, including optic
disc swelling, atrophy, and anomalies (disc proper, peripap-
illary, and vascular) will be viewed, discussed, and correlated
with visual field loss. Special emphasis will be placed on
classic and progressive glaucomatous disc changes while
viewing simultaneous projections of serial 3D images over
time.

C36 Managing Cataract and Glaucoma-Surgical Manage-
ment of Co-existing Cataract and Glaucoma

D. Lam (Chair), A.S. Crandall (chair), R. Fechtner,
C.C.Y. Tham

Outline: This course presents the surgical strategies and
options when managing patients with coexisting cataract and
glaucoma. Surgical techniques to meet specific challenges
in glaucoma patients with cataract will also be presented. The
objective of the course is to assist attendees to develop good
surgical strategies and choose the right techniques for
patients with concomitant cataract and glaucoma.

C37- MANAGEMENT OF COMPLEX GLAUCOMAS
R. Susanna (chair), I. Goldberg (chair), Z. Burgansky-Eliash,
D.E. Grigera, S.K. Fang, T. Howden, T. Shaarawy

Description: This course will cover the management of com-
plex cases of glaucoma, where skill and deep knowledge of
the disease complexity is necessary.

It is based on case presentations followed by panel discus-
sion.

At the conclusion of this course the attendees will be aware
of principles, technique and reasoning of everyday glaucoma
practice.



SYMPOSIA

S01 ANGLE-CLOSURE GLAUCOMA

D.S. Friedman (chair), J. Ge (chair), R. Thomas (chair),
T. Aung, A. Azuara Blanco, M. He, G. Gazzard, R. George,
H. Quigley, C.C.Y. Tham

Outline: This session will cover the most recent findings as
well as clinical recommendations related to angle closure and
angle-closure glaucoma. Attendees will have a good under-
standing of what is now known and what questions remain
unanswered regarding angle closure prevalence, risk factors,
mechanisms, and management.

S02 ADVANCES IN IMAGING TECHNOLOGY AND APPLI-
CATION (DETECTION, PROGRESSION, TECHNOLOGY,
RISK ASSESSMENT)

J. Schuman (chair), F. Medeiros (chair), M. Hangai (chair),
F. Cordeiro, J.G. Fujimoto, E.M. Hoffmann, A. Manassakorn,
K.R. Sung, M. Vizzeri, L. Zangwill

Outline: Glaucoma imaging provides rapid, noninvasive,
objective and quantitative measurement of ocular structure
and function. The technologies used are robust and continue
to evolve. Imaging in glaucoma is useful for detection of dis-
ease and assessment of progression. Imaging may provide
clues as to the likelihood of future development of glaucoma,
or the rate of glaucoma progression.

S03 GLAUCOMA PROGRESSION

D.S. Greenfield (chair), A. Heijl (chair), D.E. Grigera (chair),
B. Bengtsson, R. Carassa, J.M. Liebmann, M. Nicolela,
K.H. Park, T. Yamamoto

Outline: Recent advances have improved our ability to detect
glaucoma progression using standard perimetry and comput-
erized optic nerve and retinal nerve fiber layer imaging. Dif-
ferent types of event and trend analyses have been developed
for glaucoma monitoring and change detection. This course
will summarize methods for detecting glaucomatous struc-
tural and functional progression, and address the clinical
management of glaucoma progression.

S05 RISK FACTORS FOR GLAUCOMA ONSET AND PRO-
GRESSION

B. Bengtsson (chair), T. Zeyen (Chair), D.Y.L. Leung (chair),
C.G. De Moraes, P. Healey, L. Schmetterer, J.C. Tsai

Outline: Knowledge about risk factors for glaucoma onset is
important for the management of patients with ocular hyper-
tension and suspect glaucoma, and crucial if considering
screening of selected groups of subjects. Risk factors for
glaucoma progression are also of great interest to target
treatment, particular at the time for diagnosis, when no infor-
mation about rate of progression is available.This session
will present the relevance of known and modifiable risk fac-
tors, and influence of lifestyle on risk factors for onset and
progression of glaucoma. It will be concluded by a panel
discussion.

S06 MYTHS AND MISCONCEPTIONS IN GLAUCOMA

R. Susanna (chair), R.A. Hitchings (chair), J. Schuman
(chair), B. Chauhan, E. Dahan, M. Kahook, F. Medeiros,
R.S. Parikh

Outline: “The great enemy of the truth is very often not the
lie-deliberate, contrived and dishonest-but the myth-persis-
tent, persuasive and unrealistic” (John F. Kennedy Presiden-
tial address, Yale University, June 11, 1962).

“Myths are those stories that have evolved in response to the
great questions that concerned people, when human thought
was not able to verify objective truth” (Can J Ophthalmol
2007; 42: 455-459).

Glaucoma knowledge, like science, has traversed a long
road. Its genesis and development has occurred in all civiliza-
tions and in all corners of the world. Today glaucoma is a
universal science but there is still myths and misconception
related to the past as well as to the present, that may interfere
with the best management of glaucoma. This symposium will
address some of them in the most important areas of the
glaucoma management.

S07 IOP MEASUREMENTS: PRESENT AND FUTURE
A.J. Sit (chair), D. Garway Heath (chair), G. Spaeth (chair),
S. Asrani, M. Fingeret, R.P. Grossman, C.K.S. Leung,
J.H.K. Liu

Synopsis: The measurement of intraocular pressure (IOP)
is a critical component of glaucoma management. Despite
its importance, routine clinical practice only assesses IOP
during office hours on a periodic basis every few months.
This provides an incomplete picture of the complex pattern
of IOP. As well, despite inaccuracies that can result from
variable ocular biomechanical properties, the Goldman
applanation tonometer (a mechanical device developed 60
years ago) remains our gold standard for IOP measurement
in the clinical setting. This symposium will focus on recent
advances in our understanding of IOP patterns, improve-
ments in technology for IOP measurement, and future
devices for continuous monitoring of IOP.

S08 INITIAL TREATMENT FOR GLAUCOMA: MEDICAL
VS LASER VS SURGERY

N. Pfeiffer (chair), G.D. McLaren (chair), G. Baerveldt,
S. Gandolfi, F. Grehn, H. Thieme, F. Valtot

Outline: According to conventional wisdom glaucoma, when
first diagnosed, is treated medically and if that fails it is fol-
lowed by laser or surgery. However, the literature also sug-
gests other sequences. So why do we still pursue the
tradition? Will newer treatment options such as prostaglan-
dins, selective laser trabeculoplasty or non-penetrating sur-
gery change this? This symposium will address convention
and new methods.

S09 LASER TRABECULOPLASTY FOR OPEN-ANGLE
GLAUCOMA

S. Melamed (chair), J. Alvarado (chair), J. Zhao (chair),
O. Geyer, M.A. Latina, R. Noecker, M. Wand



Outline: Laser Rx, especially the Selective Laser Trabecu-
loplasty (SLT), has become an accepted treatment modality
for early and more advanced cases of Open Angle Glaucoma
(OAGQG). In this session, certain important issues regarding the
role of SLT in Glaucoma management will be presented and
discussed. Should SLT be used as primary treatment or bet-
ter utilized in other sub-types of glaucoma (like pseudoexfo-
liation Glaucoma) are some of the questions which will be
debated.

S$10 OCULAR BLOOD FLOW (PERFUSION AND WGA
CONSENSUS)

A. Harris (chair), M. Araie (chair), J. Flammer (chair),
V.P. Costa, |. Januleviciene, G. Michelson, J. Piltz-Seymour,
R.N. Weinreb

Outline: In the recent 2009 World Glaucoma Association
Meeting a consensus was agreed that vascular dysregulation
may contribute to the pathogenesis of glaucoma and that
more research should be done in terms of ocular perfusion
pressure and blood flow for patients with glaucoma. Reduced
ocular perfusion may be secondary to IOP elevation or rep-
resent a primary insult to the optic nerve in glaucoma. Chronic
ocular ischemia may be due to vasospasm and/or the inabil-
ity of the vasculature to overcome elevated IOP to maintain
adequate perfusion (faulty vascular autoregulation). In large
population based trails, reduced ocular perfusion pressure
has been linked to both the prevalence and incidence and
possibly progression of glaucoma. Directly measured blood
flow deficiencies of the retinal, choroid and retrobulbar circu-
lations have been reported in patients with OAG with a vari-
ety of imaging methodologies. Although pilot research has
indicated vascular parameters are associated with glaucoma,
their exact relationship to glaucoma progression both struc-
tural and functional remains insufficiently investigated.

S12 NEW IDEAS IN MEDICAL TREATMENT
A. Azuara Blanco (chair) H.G. Lemiji (chair) M. Diestelhorst
(chair), P.T. Khaw, M. Sherwood, A.J. Sit, R. Varma

Outline: In this symposium we will review the most promising
approaches to better treat medically patients with glaucoma.
Our increasing understanding of the role of intraocular pres-
sure (IOP) and other factors has stimulated the development
of new therapeutic approaches. Although IOP-lowering treat-
ment with eye drops remains the most popular choice, poor
adherence is a common and unresolved challenge. Can we
efficiently improve our current care? Is it feasible to target
other factors such as perfusion or neuroprotection? Should
we use other delivery systems?

S$13 CATARACT AND GLAUCOMA SURGERIES

D. Lam (chair), R. Bellucci (chair), T. Samuelson (chair),
J.D. Brandt, A.S. Crandall, P. Palmberg, T. Shaarawy,
K. Singh, R.L. Stamper, C. Tello, N. Wang

Synopsis: This symposium is jointly organized by the Amer-
ican Society of Cataract & Refractive Surgery (ASCRS), the
European Society of Cataract & Refractive Surgeons
(ESCRS), and the World Glaucoma Association (WGA).
Leading experts from around the world will share their invalu-
able experience in tackling challenging cataract and glau-
coma cases. The symposium will cover not just common but

also rare but interesting topics like cyclodialysis and its man-
agement. New glaucoma drainage devices, surgical tips for
cataracts in different kinds of glaucoma patients and surgical
tips for a variety of glaucoma surgeries will all be covered.
All presentations are video-based so as to allow the audience
a better understanding of the subjects.

S$14 GENETICS (RESEARCH, CLINICAL APPLICATIONS)
J.L. Wiggs (chair), S. Chakrabarthi (chair), F. Jonasson
(chair), J. Craig, D. Mackey, L.R. Pasquale

Synopsis: The identification of genes that contribute to com-
mon complex forms of glaucoma can translate into novel
DNA-based screening tests, and novel therapeutics targeted
to the underlying molecular events responsible for the dis-
ease. In this symposium the discovery of new genes contrib-
uting to common forms of glaucoma will be discussed,
including the associated clinical phenotypes and the role of
the gene product in glaucoma pathogenesis. A panel discus-
sion will focus on how to meet the challenges faced when
translating this information into clinically useful screening,
diagnostic and prognostic tests and the development of novel
therapeutics.

S$17 GLAUCOMA DEBATES: HOT TOPICS (HAS GLAU-
COMA MANAGEMENT IMPROVED IN THE LAST 10
YEARS?)

K. Singh (chair), P. Rojanapongpun (chair), M. Nardi
(chair), R. Brown, R. Fechtner, R.L. Fellman, F.J. Gofi,
D.S. Greenfield, A. Heijl, C.K.S. Leung, K. Martin,
R.K. Parrish, N. Pfeiffer, R.L. Stamper, C.E. Traverso

Outline: This symposium will provide different perspectives
on the present and future clinical management of glaucoma-
tous disease in a debate format. As the speakers have been
given assigned positions, their comments are made for the
purpose of debate and may or may not reflect their own views
on the assigned topics.

S$23 GLAUCOMA & MYOPIA
J.B. Jonas (chair), T. Aung (chair), L. Shan (chair),
D.L. Budenz, M. Hangai, B. Mani, K. Singh

Outline: This symposium covers the diagnosis of glaucoma
in the medium and highly myopic eyes, explains the difficul-
ties in the diagnosis of myopic glaucoma, presents results of
population-based studies on the increased glaucoma preva-
lence (and susceptibility) in highly myopic eyes, describes
aspects of the biomechanics of the myopic optic nerve head,
and shows histological findings potentially explaining the
elevated glaucoma susceptibility in highly myopic globes.

S24 EXFOLIATION SYNDROME AND EXFOLIATIVE
GLAUCOMA

R. Ritch (chair), H. Tanihara (chair), K. Barton, K. Csiszar,
G. Hollo, A.G.P. Konstas, U. Schiétzer- Schrehardt, C. Tello

Outline: Excitement surrounding exfoliation syndrome (XFS)
based on evolving knowledge of its pathobiology, genetics,
LOXL1 enzymatic structure, roles of elastic tissue and the
extracellular matrix, and associated ocular and systemic dis-
orders and discovery of biomarkers reflects the possibility of
new and more specific therapeutic approaches, reversal of
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damage and eventual cure. Lysyl oxidases are essential for
elastic tissue formation and maintenance. An emerging spec-
trum of associations (cardio- and cerebrovascular disease,
Alzheimer’s, hearing loss) indicates a condition of general
medical importance. Elevated TGF-R1 interacts with lysyl
oxidase to influence elastic tissue formation and appears
responsible for production of exfoliation material.

S$25 UPDATE ON CONSENSUS REPORTS
J.M. Liebmann (chair), A. Araie (chair), F. Lerner (chair),
C.K.S. Leung, F. Medeiros, T. Wong

Synopsis: The World Glaucoma Association held a consen-
sus meeting on the Medical Treatment of Glaucoma in May,
2010. For several months, more than 200 leading glaucoma
experts from throughout the world contributed to extensive
on-line discussions, interaction at the consensus meeting,
development of consensus statements, and creation of the
final consensus documents. This consensus project was
chaired by Prof. Robert N. Weinreb, along with co-chairs Prof.
Makoto Araie, Jeffrey Liebmann, Clive Midgal, and Remo
Susanna. This symposium will highlight the key consensus
statements.

S§27 GLAUCOMA MANAGEMENT IN DEVELOPING
WORLD

L.W. Herndon (chair), R. Sihota (chair), K. Ben Amor (chair),
E. Ancker, J.E. Standefer, L. Vijaya

Outline: Glaucoma is the second leading cause of world
blindness, yet it is not included in many international and
national plans, due to a lack of standardized diagnostic cri-
teria, complexity of diagnosis, impracticality and cost of
therapy in many settings, and failure to demonstrate personal
and societal benefit from treatment. Although there is increas-
ing evidence that pressure-lowering treatment is sufficiently
effective under ideal conditions, for most of the developing
world, no therapy has been proven effective using standard
scientific evaluation. With this symposium, we plan to re-
examine the global burden of glaucoma and to offer solutions
to the complex problem of caring for those who have glau-
coma in environments where there are limited resources.

S28 INNOVATIVE APPROACHES FOR PROTECTING THE
RETINAL GANGLION CELLS

K. Martin (chair), H. Levkovitch-Verbin (chair), R.N. Weinreb
(chair), J.G. Crowston, N. Gupta, P.L. Kaufman, F. Medeiros,
J.E. Morgan, J.A. Sahel, L. Wheeler, J.L. Wiggs

Outline: Although effective neuroprotection of retinal
ganglion cells by methods other than reduction in intraocular
pressure remains an elusive goal, a variety of different
approaches show great promise for the future. In this session,
we will review some of these approaches, ranging from gene
therapy and protection of axons and mitochondria to the pos-
sibilities of therapy targeted to the brain as well as the eye.
Clues to neuroprotective strategies derived from large genet-
ics studies will be reviewed and the session will conclude
with consideration of the obstacles need to be overcome to
achieve successful clinical trials of neuroprotection in glau-
coma.

S$30 THE MOST EXCITING CONTRIBUTIONS TO GLAU-
COMA IN THE LAST FIVE YEARS

S. Melamed (chair), P. Chew (chair), J. Schuman (chair),
K. Barton, F. Cordeiro, J. Danias, J.G. Fujimoto

Outline: This is a special session devoted to the most impor-
tant contribution to glaucoma in the last ten years. The unique
contribution could be in the field of basic research, diagnosis,
treatment and pathogenic mechanisms related to glaucoma.
The choice of the five best contributions was made by vote
of key opinion leaders from all over the globe.

S$33 GLAUCOMA: THE PATIENT’S ANGLE (WGPA,
PATIENT PERSPECTIVE)

|. Goldberg (chair), G.N. Lambrou (chair), E. Ancker (chair),
P.Y. Ramulu, G. Spaeth

Outline: In the management of a chronic, progressive, poten-
tially blinding condition like glaucoma, in which damage
caused is irreversible, patient participation in management
is indispensible to protect vision. Such patient participation
requires awareness, realistic expectations and an alliance
between patient and ophthalmologist. To develop such an
alliance, ophthalmologists must be aware of the patient’s
perspective.

Glaucoma patient quality of life, of adherence, perseverance,
and dyscompliance, and appropriate involvement with patient
support associations are vital for a successful alliance.

This Symposium will tackle the challenges to glaucoma man-
agement that every ophthalmologist must understand to be
effective for patients.

S34 REGENERATIVE MEDICINE IN THE 21st CENTURY
— CAN WE REPAIR THE GLAUCOMATOUS EYES?

J.D. Brandt (chair), R. Burk (chair), Y. Kuwayama (chair),
F. Cordeiro, J.D. Lindsey, D.J. Rhee, Y. Yucel

Outline: The new field of regenerative medicine holds the
promise of repairing diseased organs at the cellular and
molecular level using stem cells, gene repair and nanotech-
nology. Will we be able to repair the glaucomatous eye in the
future?

In this symposium we have asked experts in several disci-
plines central to regenerative medicine to predict where we
will be in twenty years. The talks in this session are designed
to be highly speculative, describing where, in the speakers’
fondest hopes, we may be some twenty years from now. As
a whole, the talks will summarize work in ophthalmic regen-
erative medicine in the context of the larger field (e.g., Stem
cell delivery to target organs, CNS repair and stroke/spinal
cord injury repair) and the many challenges that must be met
and overcome to make repair of the glaucomatous eye a
reality.

S35 GLAUCOMA AND COEXISTING DISEASES (COR-
NEA-DSEK, PKP, KERATOPROSTHESIS, RETINA, OCU-
LAR SURFACE AND INFLAMMATION)

E.Z. Blumenthal (chair), A. Iwase (chair), J.C. Tsai (chair),
M.B. Agulto, C. Baudouin, S. Best, Y. Buys, C. Kee, D.W. Lu,
R. Mills, D.J. Rhee

Synopsis: Glaucoma is not a simple disease to manage.
This becomes exponentially harder when an eye harbors



more than just glaucoma. In this WGC symposium, we will
try to tackle some of the more difficult combinations that
appear infrequently in our waiting rooms. Experienced clini-
cians will attempt to highlight what they perceive as ‘safe
ground’, and where potential ‘landmines’ might be hiding just
under the surface. In this symposium, your distinguished col-
league’s worst nightmares turn into entertainment for you.

S40 PEDIATRIC GLAUCOMA
A. Beck (chair), A.K. Mandal (chair), J. Alvarado, J.D. Brandt,
R.L. Fellman

I. Classification — The two most common forms of pediatric
glaucoma will be the main focus of this symposium.
- A.Primary congenital (infantile) glaucoma.
- B.Glaucoma associated with congenital cataract sur-
gery.
Il. Genetics of primary congenital glaucoma — correlation of
known genotypes with phenotypic presentation.

Specific CYP1B1 mutations may be associated with more
severe angle dysgenesis and be refractory to surgical inter-
vention.

Ill. Management.

- A. Medical — Most cases of pediatric glaucoma still
need a medication trial prior to going to surgery. Pri-
mary congenital glaucoma is the main exception due
to the good surgical prognosis and poor response to
medical therapy. Adjunctive medical therapy is com-
monly required following surgical intervention. Life-
long follow-up of primary congenital cases is mandatory
as glaucoma may recur many years following success-
ful angle surgery.

- B. Surgical — Certain aspects of the surgical manage-
ment of pediatric glaucoma will be presented.

1. Trabeculotomy including use of the iTrack catheter.
2. Combined trabeculotomy-trabeculectomy.

3. Glaucoma drainage devices.

4. Cyclodestruction.



FREE-PAPER SESSIONS

S$15 FREE PAPER SESSION

FP1 THE VELOCITY OF VISUAL-FIELD PROGRESSION
IN EYES WITH OPTIC-DISC HEMORRHAGES IN THE
OCULAR HYPERTENSION TREATMENT STUDY

S. Demirel', S. Gardiner', J. Liebmann?, R. Ritch?, G. Cioffi',
M. Kass*, M. Gordon*, G. De Moraes?

'Devers Eye Institute, Portland - USA; 2New York University
School of Medicine, New York - USA; 3New York Eye and
Ear Infirmary, New York - USA; “Washington University
School of Medicine, St Louis - USA

Purpose: To determine rates of visual field (VF) change in
eyes with and without optic disc hemorrhage (DH) detected
on stereophotographs and to determine whether the rate of
VF change is influenced by DH recurrence.

Methods: We included OHTS participants with = 10 reliable
VF tests and = 5 years of follow-up. Eyes reaching endpoints
considered non-glaucomatous by the OHTS endpoint com-
mittee were excluded (261 eyes of 202 participants). Optic
disc stereophotographs were reviewed for the presence of
DH. VF progression was assessed using 2 methods of trend-
analyses: 1) regression of mean deviation over time to deter-
mine its rate of change (MDR), and 2) point-wise linear
regression (PLR) in which the sensitivity at each VF location
(30-2 pattern) was regressed over time. For PLR, a progres-
sion endpoint was defined as a slope < -0.5 dB/yr with p <
0.01 at = 1 location, = 2 locations or = 2 neighboring locations.
Results: Data from 2,607 eyes of 1,378 participants were
included. The mean number of VF tests in a test sequence
was 23.7 £ 4.9 spanning an average of 12.2 + 2.0 years. At
least one DH was detected in 187 eyes (7.2%). 135 eyes had
1 DH and 52 eyes had >1 DH. The MDR was significantly
worse in DH compared to non-DH eyes (-0.17 £ 0.19 vs. -0.07
+ 0.27 dB/yr, p < 0.01). Eyes with a single DH and eyes with
recurrent DH were not significantly different in their MDR
(-0.16 + 0.29 dB/yr vs. -0.20 + 0.18 dB/yr, p = 0.29). There
was a significant association between DH and progression
endpoints determined using PLR by all three criteria
described above (Ors = 3.6, p<0.01; 2.8, p <0.01; 2.5, p <
0.01 respectively (logistic generalized estimating equations)).
In contrast to the MDR results, eyes with = 2 DH were sig-
nificantly more likely to display PLR progression by all 3 cri-
teria described above than eyes with only 1 DH (Ors = 4.2,
p =0.01; 3.4, p < 0.01; 3.6, p < 0.01 respectively).
Conclusions: Eyes with one or more DH during follow-up
had more rapid VF deterioration when assessed by global
(MDR) or local (PLR) methods when compared to eyes with-
out DH. Eyes with recurrent DH had statistically similar rates
of global VF change (MDR) when compared to eyes with a
single DH, but reached PLR endpoints more often.

FP2 CORNEAL SENSITIVITY IN PATIENTS TREATED
FOR GLAUCOMA OR OCULAR HYPERTENSION

C.Van Went', H. Alalwani’, E. Brasnu', J. Pham', P. Hamard"',
C. Baudouin’, A. Labbe'’

'Centre National d’Ophtalmologie des Quinze-Vingts, Paris
- France
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Background: The use of topical IOP-lowering medications
is associated with numerous ocular surface changes. Previ-
ous studies have suggested that topical anti-glaucoma treat-
ments may affect corneal sensitivity. The purpose of this
study was to evaluate the corneal sensitivity in patients
treated with IOP-lowering medications and the influence of
preservatives.

Methods: Thirty-nine patients treated for glaucoma or ocular
hypertension (OHT) and 9 untreated patients were included
in this study. Patients treated with intraocular pressure-low-
ering medications were divided in 3 groups according to the
number of instillations of preserved eyedrops (0, 1 and = 2).
Corneal sensitivity was assessed using the Cochet-Bonnet
esthesiometer. Then, all patients underwent a complete
examination of the ocular surface including Schirmer test,
tear film breakup time (TBUT) and, corneal and conjunctival
fluorescein staining. The Ocular Surface Disease Index
(OSDI) questionnaire was used to evaluate symptoms.
Results: The corneal sensitivity was 58.8 + 2.8 mm, 56.2 +
5.2 mm, 50.3 £ 12.5 mm and 44.3 + 13.6 mm in untreated
patients, in patients treated with 0, 1 and = 2 instillations of
preserved eye drops, respectively. The corneal sensitivity of
patients treated with preserved eye drops was significantly
lower as compared to untreated patients (p < 0.001) and
patients treated with preservative-free eye drops (p = 0.012).
The corneal sensitivity of patients treated with intraocular
pressure-lowering medications was negatively correlated to
the number of instillations of preserved eye drops (r =-0.390;
p <0.001) as well as to the duration of treatment (r = - 0.357;
p = 0.001).

Conclusion: The chronic administration of eye drops con-
taining preservatives may decrease corneal sensitivity.
These results could explain the absence of correlation
between symptoms and signs sometimes observed in
patients treated for glaucoma or OHT.

FP3 MITOCHONDRIAL DAMAGE IN THE TRABECULAR
MESHWORK OF GLAUCOMATOUS PATIENTS

M. Centofanti’, S.C. Sacca?, A. |zzotti®

'IRCSS Bietti Foundation, Rome - Italy; ?Division of Ophthal-
mology, St. Martino Hospital, Genoa - Italy; *Department of
Health Sciences, University of Genoa, Genoa - Italy

Oxidative damage to the trabecular meshwork is a patho-
genic mechanism contributing to glaucoma. The source of
this oxidative stress still remains to be identified. Since no
environmental risk factors for glaucoma is recognized, we
focused our attention on mitochondria, the main endogenous
source of reactive oxygen species. Mitochondrial damage
was evaluated analysing the common mitochondrial DNA
(mtDNA) deletion by real-time PCR in the trabecular mesh-
work of 79 primary open-angle glaucomatous patients and
156 unaffected controls collected at surgery. Glaucomatous
patients included patients affected by various glaucoma
types: primary open-angle, pigmented, juvenile, congenital,
pseudoexfoliative, acute, neovascular, and chronic closed-
angle glaucoma.

MtDNA deletion was dramatically increased in trabecular
meshwork of glaucomatous patients versus controls. This



finding was paralleled by a decrease in the number of mito-
chondria per cell and by cell loss. Only primary open-angle
glaucoma (3.0-fold) and pseudoexfoliative glaucoma (6.3-
fold) showed significant increases in the amount of mitochon-
drial DNA deletion. In all other cases, deletion was similar to
controls. The results obtained indicate that the mitochondrion
is a target for the glaucomatous degenerative processes
selectively involved in the pathogenesis of primary open-
angle glaucoma and pseudoexfoliative glaucomas.

FP4 ASSESSMENT OF RETINAL AND OPTIC NERVE
HEAD BIOMARKERS FOR PREDICTION OF THE CIR-
CUMPAPILLARY RETINAL NERVE FIBER PROFILE

I. Pereira', H. Resch’, C. Vass'

'Department of Ophthalmology and Optometry, Medical Uni-
versity of Vienna, Vienna - Austria

Background: To define an accurate normative database for
glaucoma detection based on the correlation of TSNIT pro-
files with putative morphological biomarkers.

Methods: A sample of 120 healthy volunteers underwent
complete ophthalmologic examination, including HR-OCT
scanning (Cirrus® Carl Zeiss Meditec Inc.) and RNFL
Assessment (GDx-ECC® Carl Zeiss Meditec Inc.). The direc-
tion of the major retinal vessels near the optic nerve head
was proven to be a good predictor of the TSNIT profile. To
confirm this and establish retinal and optic disc parameters
as biomarkers for the TSNIT profile, SLO-OCT images cen-
tered at the optic disc will be processed for automatic seg-
mentation of vessels and optic disc. All extracted putative
biomarkers will be analyzed to determine their relevance for
the TSNIT profile. To test this model, a preliminary analysis
was performed using a subsample of 79 subjects. TSNIT
profiles from GDx were parameterized using Discrete Wave-
let (DWT) and Discrete Fourier Transforms (DFT). The results
were correlated with the major superior and inferior vessel
angles (manually segmented).

Results: A good correlation was obtained between retinal
vessel angles and DWT coefficients. The 2nd and the 5th
detail coefficients present better correlation with the superior
major vessel (R =-0.47, R = -0.48, p < 0.05), while 8th and
the 10th approximation coefficients present a better correla-
tion with the inferior major vessel (R =-0.38, R =-0.40, p <
0.05). The 2nd and 4th values of amplitude of the DFT coef-
ficients present good correlations with the superior and infe-
rior vessel angles (0.38 < R < 0.55, p < 0.05), as well as the
2nd and 4th values of power (0.35 < R < 0.50, p < 0.05).
Conclusions: The results confirm a relation between the
angles of the retinal blood vessels and TSNIT profile. This
validates Wavelet and Discrete Fourier transforms as
approaches to determine possible morphological biomarkers
for the prediction of the TSNIT profile. This study is consid-
ered a step forwards on individualized normative data con-
cerning RNFL. Determining independent biomarkers may
compensate for the intersubject variability of RNFL measure-
ments and might render the normative values of retinal nerve
fiber measurements more accurate.

FP5 NON-INVASIVE THREE-DIMENSIONAL (3D) SPEC-
TRAL DOMAIN OPTICAL COHERENCE TOMOGRAPHY
(SDOCT) CASTING OF THE AQUEOUS OUTFLOW SYS-
TEM

L. Kagemann', G. Wollstein', H.
H. Gong?, L. Folio', J.S. Schuman’

Ishikawa', |. Sigal,

'"UPMC Eye Center, Eye & Ear Institue, Ophthalmology and
Visual Science Research Center, Department of Ophthalmol-
ogy, University of Pittsburgh School of Medicine, Pittsburgh
- USA; Ophthalmology, Boston University School of Medicine,
Boston - USA

Purpose: Aqueous exiting the eye via the trabecular mesh-
work/Schlemm’s canal (SC) passes through the deep and
intrascleral venous plexus (ISVP) or directly through aqueous
veins. The purpose of this study was to visualize the human
aqueous outflow system 360 degrees in 3D during active
aqueous outflow.

Methods: During perfusion at different pressures, the outflow
pathways of 7 donor eyes were imaged with a modified
SDOCT system (Bioptigen Inc, USA; SuperLum LTD, Ire-
land). Thirty-six scans (3 equally distributed in each clock
hour), each covering a 2 x 3 x 2 mm volume (512 frames,
each 512 x 1024 pixels), were obtained from each eye (Figs.
A and B). All image data were black/white inverted, and the
background subtracted (Subtract Background algorithm,
ImagedJ 1.40g, http://rsb.info.nih.gov/ij/). Contrast was
adjusted to isolate the ISVP.

Results: SC, collector channels, the deep and ISVP, and
episcleral veins were observed in different regions of limbus.
Aqueous veins could be observed extending from SC towards
the ISVP (B). Individual scan ISVP castings were rendered
(C) and assembled in 3D space (D) in Amira 4.1 (Visage
Imaging Inc. USA). A 360-degree casting of the ISVP was
obtained in all perfused eyes. The ISVP tended to be dense
and overlapping in the superior and inferior quadrants, and
thinner in the lateral quadrants.

Conclusions: The human aqueous outflow pathway can be
imaged using SDOCT. The more superficial structures of the
aqueous outflow pathway present with sufficient contrast as
to be optically isolated and non-invasively cast in-situ 360
degrees in cadaver eye perfusion models. This approach may
be useful in future studies as a model of human aqueous
outflow.

FP6 SOCIO-DEMOGRAPHIC FACTORS THAT IMPACT ON
COST OF CARE FOR INCIDENT OPEN-ANGLE GLAU-
COMA

D. Musch'?, J. Stein?, L. Niziol?, S. Kymes?®

'Department of Epidemiology, 2Department of Ophthalmol-
ogy, University of Michigan, Ann Arbor - USA; *Department
of Ophthalmology, Washington University, St. Louis - USA

Background: Little is known about the cost of treating newly-
diagnosed open-angle glaucoma. Most information on cost
has been based on prevalent glaucoma, and the capture of
costs was confined to one point in time. The purpose of our
study was to identify enrollees in a large health care plan who
had newly diagnosed OAG, obtain costs of their glaucoma
care over a two-year period, and evaluate socio-demographic
factors that impacted on cost of care.

Methods: We identified patients with incident OAG from a
large, national, managed care network in the US (the i3 InVi-
sion Data Mart dataset; Ingenix, Eden Prairie, MN). The
dataset contains fully de-identified records of all beneficiaries.
We had access to data for a subset of beneficiaries who had
any form of eye care from January 1, 2001 through Decem-
ber 31, 2009. Incident glaucoma was identified by identifying
enrollees who had no coding for OAG from eye care visits
during a one-year look-back period preceding the first diag-
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nostic coding for OAG. Resource use for glaucoma care over
the two year post-diagnosis period included glaucoma-
related medication, surgery, office visits, and diagnostic test-
ing. Socio-demographic variables (age, sex, race, education
level, household net worth and region of residence) were
associated with total glaucoma charges by a multivariable
linear regression model. An estimate of glaucoma severity
and systemic co-morbidity burden were included as covari-
ates in the model.

Results: A total of 19,927 enrollees met our definition of
incident OAG. These patients had a mean (standard devia-
tion) age of 60.2 (11.0) years and were more likely to be
female (55.2%). Most people with incident OAG were white
(81.4%) followed by Blacks (8.3%), Latino’s (6.5%), and
Asians (3.0%). Almost all were high school graduates (98.3%)
and 24.7% had graduated from college. The majority of the
enrollees with incident OAG (75.4%) had household net worth
levels of > $150,000. Over the first two years after OAG diag-
nosis, a total of $42.3 million was spent on glaucoma-related
care. The median cost of care was $1,516, with an inter-
quartile range from $801 to $2,547. Factors strongly predic-
tive of two year cost of care (all p-values < 0.0001) included
age (lower costs among the youngest and oldest), sex
(females > males), region of country (NE highest), and
expected increases with worsening glaucoma severity and
more systemic co-morbidities. Household net worth, educa-
tion, and race were also significantly associated with two-year
costs. The regression model predicted that two-year cost of
care for a 60 year-old with incident OAG would vary from
$1762 for a black male to $2139 for an Asian female, with
other race/sex combinations falling between these estimates.
Conclusions: Socio-demographic factors impact strongly
upon cost of care for incident OAG, even after adjusting for
the severity of glaucoma and systemic co-morbidities. Knowl-
edge of these associations may lead to identifying underlying
factors that create discrepancies in not only cost, but also
effectiveness of care.
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FP7 MORPHOLOGICAL CHANGES OF LATERAL GENIC-
ULATE NUCLEUS IN PATIENTS WITH PRIMARY OPEN-
ANGLE GLAUCOMA: A 3.0T MAGNETIC RESONANCE
IMAGING STUDY

H. Zhang', H. Dai?

" Department of Ophthalmology, 2 Radiology Department,
Tongji Hospital, Tongji Medical College, Huazhong University
of Science and Technology, Wuhan - China

Background: Recently, more and more studies indicate that
the glaucomatous damage not only occurred to retinal gan-
glion cells in the eyes, but went across optic nerves, visual
chiasm, lateral geniculate nucleus (LGN) and finally the visual
cortex, similar to the neurodegenerative diseases, such as
Alzheimer’s disease. LGN works like a relay station in the
visual nerve system. Results from previous experiments on
primates (pressure-induced glaucoma monkey models) have
shown atrophies and shrinkage in both LGNSs. In this report,
morphological changes of LGN in patients with moderate to
severe primary open-angle glaucoma (POAG) were investi-
gated by 3.0-Tesla magnetic resonance imaging.

Methods: Eighteen patients with moderate to severe POAG,
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and eighteen age and gender matched healthy subjects
underwent MRI examinations. LGN was identified and man-
ually extracted by two experienced neuroradiologists. The
maximum height and volumes of the bilateral LGNs were
measured. The patients and controls were compared with a
ttest.

Results: Bilateral LGNs could be visualized clearly by 3.0T
MRI. The mean maximum height of the right LGN was 4.18
+ 0.53 mm for patients and 5.01 £ 0.40 mm for controls, while
that of left LGN was 4.15 £ 0.55 mm for patients and 4.96 +
0.40mm for controls. The combined LGN height was 8.33 +
1.05 mm for patients and 9.97 + 0.73mm for normal subjects.
For volumes, the mean right LGN was 86.6 + 15.0 mm? in
patients whereas it was148.4 + 19.5 mm? in controls, the left
one was 83.4 £ 17.9 mm?3 in patients and 149.3 + 13.5 mm3
in controls, the combined LGN volumes of patients and con-
trols were 169.9 + 29.0 mm?® and 297.7 + 29.2 mm? respec-
tively.

Conclusions: Bilateral LGNs could be clearly visualized by
3.0T MRI, both the heights and volumes of LGN decreased
significantly in patients with POAG than the normal subjects.
The morphological changes, especially changes in the LGN
volumes, provided an efficient and reliable biomarker for the
clinical observations on central nerve system damages in
glaucoma.

FP8 OCULAR SURFACE CHANGES IN GLAUCOMA
PATIENTS TREATED WITH FIXED COMBINATIONS OF
PROSTAGLANDINES/TIMOLOL 0.5%

H. Russ', P.A. Nogueira Filho', F. Montiani-Ferreira?, P.A.
Arruda Mello', J.A. Pereira Gomes' 'Universidade Federal
de Séo Paulo, Sao Paulo - Brazil; 2Universidade Federal do
Parana, Curitiba - Brazil

Purpose: To compare ocular surface changes induced by
glaucoma treatment in patients using fixed combination of
prostaglandine analogues (latanoprost, travoprost and bima-
toprost) and timolol maleate 0.5%.

Methods: Thirty-three patients with ocular hypertension or
open-angle glaucoma not receiving treatment were included
in the investigation. Exclusion criteria: previous ocular surger-
ies, ocular inflammation, dry eye or multiple glaucoma treat-
ment. Ocular surface evaluation was done before and 3
months after fixed combination treatment with Xalacom (XC),
Duo-Travatan (DT) and Ganfort (GF). Slit lamp biomicros-
copy, break up time (BUT), Schirmer Tear Test (STT) and
Lisamine Green Test 1% (LGT) quantified by the Bijsterveld
scale were performed in all patients, who also answered the
OSDI form. After the ophthalmic examination, impression
cytology was done and the samples underwent HE, PAS and
immunohistochemistry staining with antibodies against IL-6
and HLA-DR.

Results: All drugs induced a STT reduction, but it only was
significantly different in the groups DT (p < 0.0001) and XC
(p <0.0007). Comparing all drugs, DT induced greater reduc-
tion compared to GF (p = 0.0034) and XC (p = 0.04). BUT
decreased in the DT group (p = 0.0125) and in the XC group
(p = 0.035), and the difference of DT group was significant
when compared to GF (p = 0.0007) and XC (p = 0.0008).
LGT score increased significantly in DT (p = 0.9999) and GF
(p =0.0063), and it was also significant comparing DT to GF
(p = 0.0001), DT to XC (p = 0.0001) and GF to XC (p =
0.0001). OSDI Scores increased in all treatment groups, but



only with DT it was significantly different (higher) (p = 0.02).
XC presented the lowest scores. The OSDI Scores for DT
were worse than for GF (p = 0.0095) and XC (p < 0.0001)
and XC scores were better than GF (p < 0.0001). All drugs
induced a significant IOP reduction (p < 0.0001). GF (p =
0.013) and XC (p = 0.0021) demonstrated a greater reduction
comparing to DT. Immunohistochemistry results showed an
over-expression of inflammatory cells (IL-6 and HLA-DR) in
all treated groups. After treatment DT presented a higher HLA
(p = 0.0184) and IL-6 (p = 0.0023) expressions. Comparing
groups for HLA expression, in the DT group it was signifi-
cantly higher than in the XC group (p = 0.0036) and in the
GF group it also was significantly higher than in the XC group
(p =0.007). For IL6 expression, the GF group presented more
positive cells than the XC group (p = 0.0132) post-treatment.
Total impression cytology scores showed a deterioration of
ocular surface conditions in all groups post-treatment
(54.54% to XC and DT, and 45.45% to GF) with no significant
difference among drugs. Other specific parameters changed
as cellularity, which was considered borderline or abnormal
in all groups (DT p = 0.0008; GF p = 0.008 and XC p =
0.0022), with a significant difference when comparing GF
(which was worse) to DT (p = 0.0486). Cell-to-cell contact
decreased significantly only in DT group (p = 0.0005).
Nucleus-cytoplasm ratio tended to increase in all groups but
it was only significantly different when comparing DT to GF
(p = 0.0131) and to XC (p = 0.0483). Goblet cells density
increased in all groups, being significantly higher in the DT
group (p = 0.0012) and XC (p = 0.0186). Comparing drugs,
GF significantly increases this cells comparing to XC (p =
0.0425). There were no signs of inflammatory cells or kera-
tinization.

Conclusions: All drugs induced a significant IOP reduction.
Fixed combinations increase expression of inflammatory
markers such as HLA-DR and IL-6. Some drugs may induce
fewer changes than others in some parameters but all of
them worsened ocular surface conditions during glaucoma
treatment.

FP9 MEASUREMENT OF TNF-ALPHA, INTERLEUKIN-6,
FASL, INTERLEUKIN-1 ALPHA AND INTERLEUKIN-1
BETA IN THE AQUEOUS HUMOR OF PATIENTS WITH
OPEN-ANGLE GLAUCOMA USING MULTIPLEX BEAD
ANALYSIS

A. Borkenstein', C. Faschinger', R. Maier', M. Weger', A.
Theisl', U. Demel?, W. Graninger?, |. Holzer?, G. Mossbé&ck!
'Department of Ophthalmology, 2Department of Internal
Medicine, Medical University Graz, Graz - Austria

Background: Various cytokines have been demonstrated to
contribute to the pathogenesis of glaucomatous damage.
Upregulation of TNF-co in optic nerve heads and retina sec-
tions of glaucomatous eyes has been shown in ex-vivo stud-
ies, while an in vitro study provided evidence that glial cells
exposed to elevated hydrostatic pressure or stimulated isch-
emia secreted increased amounts of TNF-o. Endothelial
leukocyte adhesion molecule-1 (ELAM-1) is a cell-adhesion
molecule consistently present in the outflow region of glau-
comatous eyes, while being absent in the outflow region of
normal eyes. Expression of ELAM-1 has been suggested to
be under control of interleukin-1a (IL-1a), interleukin-1f (IL-
1B), and interleukin-6 (IL-6). Furthermore, in an in-vitro study
using co-cultured retinal astrocytes, microglia and RGCs, IL-6

has been shown to counteract pressure-induced apoptotic
death of RGCs. Decreased cellularity of the trabecular mesh-
work has been reported in glaucomatous eyes and this cell
loss has been suggested to be due to apoptotic death via the
Fas/FasL pathway. Multiplex bead analysis has the advan-
tage of measuring a large number of analytes in parallel in
relatively small volumes, as they are typically provided in
ophthalmologic samples from the aqueous humor, vitreous
or tear fluid. The present study was set to investigate con-
centrations of the aforementioned cytokines (TNF-o, FasL,
IL-1a, IL-1B and IL-6) in the aqueous humor of patients with
POAG using a multiplex bead analysis.

Methods: Twenty-five patients with POAG and 29 control
subjects were enrolled in this case-control study. The study
was approved by the Institutional Review Board of the Med-
ical University of Graz. Prior to enroliment, written informed
consent was obtained from all participants. POAG was
defined by an open anterior chamber angle, optic disk
changes characteristic for glaucoma, visual field defects
characteristic for glaucoma and absence of conditions lead-
ing to secondary glaucoma. The control group consisted of
29 unrelated patients with no morphological or functional
damage indicative for primary or secondary open angle or
angle-closure glaucoma. Aqueous humor was collected via
limbal paracentese using a blunt 30 gauge cannula at the
beginning of the surgery, and was placed immediately on ice.
Determination was done using BD™ CBA Flex Set System.
The assay sensitivities were as follows: IL-1a 6.54 pg/ml,
IL-1B 1.74 pg/ml, IL -6 1.87 pg/ml, FasL 2.05 pg/ml, and
TNF-o 1.95 pg/ml.

Results: Concentrations of IL-1a, TNF-a,, and FasL were
below limits of detection. IL-1p was detected in 6 patients
and 5 controls with mean concentrations of 0.5 and 0.4 pg/
ml, respectively (p = 0.72). IL-6 was detected in 10 (out of
25) patients and 22 (out of 29) controls. The mean concentra-
tion was 9.3 pg/ml in patients and 55.9 pg/ml in controls,
respectively (p = 0.003). No significant correlation was found
between IL-6 and age, duration of disease, cup/disk ratio, or
mean deviation.

Conclusion: We observed significantly lower concentrations
of IL-6 in the aqueous humor of patients with POAG com-
pared with control subjects. As studies provided evidence
that IL-6 protects RGC’s from pressure-induced apoptotic
death and after ischemia/reperfusion injury, lower intraocular
concentrations of IL-6 may increase the likelihood of RGC
damage.

FP10 EFFECTIVITY OF THE BAERVELDT GLAUCOMA
IMPLANT IN PATIENTS WITH SECONDARY GLAUCOMA
DUE TO UVEITIS

A. Tan', C. Webers', R. Erckens’, H. Beckers'

'University Eye Clinic, Maastricht - The Netherlands

Background: Patients with secondary glaucoma due to uve-
itis are at high risk of failure after conventional glaucoma
filtering surgery and usually require more interventions to
maintain adequate intraocular pressure (IOP). The objective
of this study was to evaluate the effectivity of the Baerveldt
glaucoma implant in patients with secondary glaucoma due
to uveitis.

Methods: Case series in which we prospectively studied
uveitis patients who underwent Baerveldt glaucoma implant
surgery due to refractory secondary glaucoma. In all cases

13



a Baerveldt 350 mm? glaucoma implant was placed in the
anterior chamber. Twenty-eight eyes of 26 patients were
included. Pre-operatively, an extensive ophthalmologic
examination was performed including endothelial cell density
(ECD) count and OCT Visante imaging of the anterior eye
segment. The ECD was compared with a group of 20 POAG
patients for all follow-up moments. Follow-up visits were
scheduled 1, 3, 6 and 12 months post-operatively.
Results: The mean age of the included patients was 51 £ 19
years, 50% were male. The causes of uveitis were diverse:
4 patients suffered from sarcoidosis, 5 patients had Fuchs’
heterochromic uveitis, 2 patients had HLA-B27 positive uve-
itis and 2 patients suffered from juvenile idiopathic arthritis.
Four of the 26 patients were treated with adalimumab, 3
patients with methotrexate and 2 patients used oral predni-
sone. Mean IOP was 28.1 + 8.7 mmHg pre-operatively. After
one month follow-up mean IOP was 17.8 £ 9.6 mmHg; after
3 months 12.7 £ 5.1 mmHg; after 6 months 12.3 + 5.3 mmHg
and after 1 year 10.8 £ 4.8 mmHg. The mean ECD was 2216
+ 541 pre-operatively. After three months of follow-up the
mean ECD was 2147 + 627; after 6 months 1874 + 510 and
after 12 months the mean ECD was 2112 + 644. There was
no statistically significant difference in ECD count between
the uveitis patients and the POAG patients at all follow-up
moments. After one year, the mean ECD in POAG patients
was 2340 = 713. One eye developed a late hypotony (3
mmHg after a year follow-up) but without hypotonic macu-
lopathy. In one eye, the tube was reinserted into the pars
plana because of tube-corneal touch 12 months post-opera-
tively.

Conclusion: The Baerveldt glaucoma implant is an effective
and relatively safe procedure for the treatment of refractory
secondary glaucoma due to uveitis.

FP11 MULTI-CENTER GLAUCOMA SCREENING IN
ISRAEL DURING THE 2010 WORLD GLAUCOMA DAY
R. Nesher'on behalf of the Israel Glaucoma Screening Group
'Kfar Saba - Israel

Background: Early detection of glaucoma enables beginning
of therapy at an earlier stage, and may improve outcome.
Screening of large populations at risk is likely to help in
achieving this goal.

Methods: A public-awareness campaign was carried out in
electronic and paper media in Israel during the 2010 World
Glaucoma Week, culminating in a one-day, free-of-charge
screening of individuals in twelve outreach locations through-
out Israel. Cases with a prior diagnosis of glaucoma or ocu-
lar hypertension were excluded. Screening was performed
by 30 ophthalmologists, members of the Israel Glaucoma
Screening Group, and included medical history, slit-lamp
exam, including gonioscopy and intraocular pressure (IOP),
and fundus exam with evaluation of cup/disc ratio. When
necessary, further evaluation at an ophthalmology clinic was
recommended.

Results: 1296 individuals were screened, 702 females and
594 males. All were older than 30, mean age was 60 + 12.
The table shows the number of eyes and cases with elevated
IOP and with enlarged cupping. The number of cases with
both IOP = 21 and cupping = 0.5, apparently suggestive of
preperimetric glaucoma, increased with age: it was found in
20 cases aged > 50 years (1.9%), compared to none among
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younger individuals (p = 0.04). Likewise, cupping = 0.7 was
observed in 5.6% of those aged = 50, compared to only 1.8%
of younger individuals (p = 0.02). The combined IOP = 21
and cupping = 0.5 was significantly more common in women
compared to men (2.4% and 0.5% respectively, p = 0.01).
Further ophthalmological evaluation was recommended to
185 of the screened individuals (14.2%).

Conclusion: Outreach screening for glaucoma is a valuable
tool for detecting glaucoma or ocular hypertension in a mean-
ingful number of previously undiagnosed cases. The yield of
such screening is increased in those older than 50 and in
women.

FP12 COMBINING STRUCTURAL AND FUNCTIONAL
MEASUREMENTS TO IMPROVE DETECTION OF GLAU-
COMA PROGRESSION USING BAYESIAN HIERARCHI-
CAL MODELS

F. Medeiros', M. Leite', L. Zangwill', R. Weinreb’

"Hamilton Glaucoma Center, University of California San
Diego, San Diego - USA

Purpose: To present and evaluate a new methodology for
combining longitudinal information from structural and func-
tional tests to improve detection of glaucoma progression
and estimation of rates of change.

Methods: This observational cohort study included 434 eyes
of 257 participants followed for an average of 4.2 + 1.1 years
and recruited from the Diagnostic Innovations in Glaucoma
Study (DIGS). Subjects were followed annually with standard
automated perimetry, optic disc stereophotographs and scan-
ning laser polarimetry with enhanced corneal compensation
(GDx ECC). Rates of change over time were measured using
the visual field index (VFI) and average retinal nerve fiber
layer thickness (TSNIT average). A Bayesian hierarchical
model was built to integrate information from the longitudinal
measures and classify individual eyes as progressing or not.
Estimates of sensitivity and specificity of the Bayes method
were compared to those obtained by the conventional
approach of ordinary least squares (OLS) regression.
Results: The Bayes method identified a significantly higher
proportion of the 405 glaucoma and suspect eyes as having
progressed compared to the OLS method (22.7% vs. 13%;
p < 0.001), while having the same specificity of 100% in 29
healthy eyes. In addition, the Bayes method identified as
progressing a significantly higher proportion of eyes with pro-
gression by optic disc stereophotographs compared to the
OLS method (74% vs. 37%; p = 0.001).

Conclusion: A Bayesian hierarchical modeling approach for
combining functional and structural tests performed signifi-
cantly better than the conventional OLS method for detection
of glaucoma progression and estimation of rates of change
over time.
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FP13 270° SELECTIVE LASER TRABECULOPLASTY IN
PSEUDOEXFOLIATIVE AND PRIMARY OPEN-ANGLE
GLAUCOMA: A PROSPECTIVE CLINICAL TRIAL

P. Pehkonen', J. Valimaki'

'Department of Ophthalmology, Surgical Division, Paijat-
Hame Central Hospital, Lahti - Finland

Background: The purpose of this study was to compare the
pressure lowering potential of the 270° selective laser tra-
beculoplasty (SLT) in patients with pseudoexfoliation (PXF)
and primary open-angle glaucoma (POAG) with minimum
follow-up time of 6 months.

Methods: The study was a single-center, prospective, non-
randomized, interventional case series. All patients were
examined, treated and followed-up by one ophthalmologist.
The patients received 270° SLT-treatment of 75 non-over-
lapping pulses on trabecular meshwork. The patient’'s medi-
cation of glaucoma was not changed within whole time of
study. The mean amount of glaucoma medication in PXF-
group was 1.63 £ 1.22 and in POAG-group 1.72 + 1.32 (p =
0.777).

Results: Sixty-six eyes of 42 patients were treated, 30 eyes
in PXF-group and 36 eyes in POAG-group. The SLT-treat-
ment of 66 eyes showed 20% decrease of mean intraocular
pressure (IOP) from 23.71 £ 4.53 mmHg to 19.02 + 4.46
mmHg (p = 0.000). The mean IOP drop in the PXF-group
was 19% from 22.03 + 3.95 to 17.80 + 3.58 mmHg (p = 0.000)
and in POAG-group comparably 20% from 25.11 + 4.55
mmHg to 20.03 £ 4.90 (p = 0.000). Outcome was defined
successful, when |OP was decreased 2 20% (definition 1) or
> 3 mmHg (definition 2) from baseline and no further need
for laser- or incisional surgery and the number of glaucoma
medication was the same or less than preoperative. Accord-
ing to definition 1 the over-all success rate was 50% in PXF-
group (15 eyes of 30) and 61% in POAG-group (23 eyes of
36); according to definition 2 the success rates were 80% in
PXF-group (24 eyes of 30) and 83% in POAG-group (30 eyes
of 36). Postoperative inflammatory reaction, cells and flare,
was scanty in both groups. There were no intraoperative
complications due to SLT.

Conclusion: 270° SLT procedure seems to be a useful glau-
coma treatment in both POAG- and PXF-patients.

FP14 CHANGES OF INTRAOCULAR PRESSURE AFTER
INTRAVITREAL INJECTION OF BEVACIZUMAB (AVAS-
TIN)

0. Geyer', N. Mathalone’, A. Arodi’, S. Sar', M. Shalem’
'Department of Ophthalmology, Carmel Medical Center,
Haifa - Israel

Background: Intravitreal bevacizumab injections have
become a widespread treatment for neovascular AMD. Sev-
eral case reports and a recent study of 101 eyes have
described intra-ocular pressure (IOP) elevation after repeated
injections. We wanted to study a large group of patients
treated in our retina clinic and evaluate the incidence and
possible risk factors for IOP elevation after repeated intravit-
real bevacizumab injections in neovascular age-related
macular degeneration (AMD) patients.

Methods: We reviewed the charts of 203 consecutive

patients treated in our retina clinic with intravitreal bevaci-
zumab for AMD. Data collected for each patient included:
IOP before the initiation of treatment, before each subse-
quent injection and at the end of follow up; number of injec-
tions; length of follow up and the presence of glaucoma
before treatment. Patients with preexisting uncontrolled glau-
coma were excluded. Sustained IOP elevation was defined
as above 21 mmHg for more than 30 days.

Results: Sustained IOP elevation was observed in 29 of
235(12%) treated eyes. Twenty-two eyes required medica-
tions to control IOP. At the time of diagnosis, average 0P
was 25 mmHg (range 22-36). There was no statistical differ-
ence in post-injection IOP elevation between patients with or
without pre-existing glaucoma. There was no correlation
between IOP at the end of follow-up or at the time of IOP
elevation and: pre-injection IOP; length of follow-up and num-
ber of injections. The only statistically significant difference
was the mean interval between injections: 2.45 months in
patients without and 1.9 months in patients with sustained
IOP elevation.

Conclusion: AMD patients undergoing repeated intravitreal
bevacizumab injections, especially when frequent, are at an
increased risk of sustained |IOP elevation. Regular IOP mea-
surements and |OP-lowering treatment in patients with per-
sistent elevation are recommended.

FP15 THE TRABECTOME. CLINICAL RESULTS AND
GLAUCOMA SUBGROUP ANALYSIS

J.F. Jordan’, M. Neuburger', C. van Oterendorp’,

T. Reinhard’

'University-Eye-Hospital, Freiburg - Germany

Background and Purpose: Altered outflow-resistance in the
juxtacanalicular trabecular meshwork is responsible for an
increased intraocular pressure (IOP) in open-angle glauco-
mas. The Trabectome is a new, minimal invasive surgical
option to selectively remove this trabecular meshwork under
gonioscopic control.

Methods: Prospective case study. One hundred twenty eyes
of 115 patients with primary or secondary open-angle glau-
coma were included. Intra- and postoperative complications
were documented, the efficacy of the Trabectome was inves-
tigated analyzing postoperative I0Ps and the number of
topical medications needed to reach sufficient IOP control.
Results: Mean preoperative |IOP was 25 + 6 mmHg under
mean 2.1 medications. Intra-operatively, trabecular mesh-
work was removed for 90-120° using the Trabectome. Almost
all patients showed mild intraoperative reflux-bleeding from
the collector channels in the posterior wall of Schlemm’s
canal. On postoperative day one, mean IOP dropped to
13 £ 6 mmHg. After a mean follow-up of 313 days, IOP was
decreased to a mean of 17 + 2 mmHg. Mean number of
medications was reduced to n = 1.5. Subgroup analysis
revealed best pressure lowering effect for PEX, Pigmentary
glaucoma and Steroid-induced glaucoma (mean -37%), most
efficient reduction of topical medications was seen in normal-
tension glaucoma patients (-58%). No serious intra- or post-
operative complications were observed.

Conclusion: The Trabectome is a promising new option in
non-filtering glaucoma surgery. Access to the anterior cham-
ber is minimally invasive via a 1.7 mm clear-cornea tunnel,
the conjunctiva is not altered. Indication for surgery needs to
be assessed individually. A larger number of patients and
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longer follow-up data are necessary to further elucidate the
value of this new method in glaucoma angle surgery.

FP16 THE CONTRIBUTION OF RETINAL VASCULATURE
TO SPECTRAL DOMAIN OPTICAL COHERENCE TOMOG-
RAPHY RETINAL NERVE FIBER LAYER SCANS IN NOR-
MAL AND GLAUCOMA EYES

N. Patel’, R. Harwerth'

'College of Optometry, University of Houston, Houston - USA

Background: Measurement of the parapapillary retinal nerve
fiber layer (RNFL) provides important information for evaluat-
ing the optic nerve in glaucomatous neuropathy. Spectral
Domain Optical Coherence Tomography (SD-OCT) is one of
several non-invasive scanning technologies often used to
assess the RNFL in vivo. Assessment of the RNFL thickness
is based on B-scans acquired using a 12 degree circular scan
path centered on the optic nerve. Current analysis includes
TSNIT plots along with average global and sectorial data that
are compared to a normative database. However, an accu-
rate analysis of the RNFL requires consideration of ocular
biometry, scan path distance from the rim margin and
accounting for non-neuronal tissue. The purpose of this study
was to investigate the contribution of retinal vasculature to
RNFL measures in both normal and glaucomatous eyes
using custom scans in non-human primates.

Methods: Cross-sectional data from 47 normal rhesus mon-
keys along with longitudinal data from 5 animals with unilat-
eral experimental glaucoma were used for data analysis.
Raster and radial scans centered on the optic nerve were
acquired using the Spectralis HRA+OCT (Heidelberg Engi-
neering, Heidelberg, Germany). The raw image files were
exported for analysis using custom MATLAB (The Math-
works, Inc., Natwick, MA) programs. Prior to analysis, images
for each animal were rescaled to 1:1 um based on transverse
scaling computed using ocular biometry measures (IOL Mas-
ter, Carl Zeiss Meditec Inc., Dublin, CA) and a three surface
schematic eye. The neural canal opening (NCO) was identi-
fied using the radial scans, and custom B-scans 550 pm from
the NCO were interpolated from the raster scans. Retinal
vessels were identified by the underlying shadows, and sub-
tracted from the global RNFL measures.

Results: In non-glaucomatous eyes, the average RNFL
thickness, after vessel compensation, for scans 550 ym from
the NCO measured 111.9 £ 9.1 um. Retinal vasculature
accounted for 9.4 £ 1.3 % of the global RNFL thickness (123
+ 9.3 ym). For animals followed longitudinally, the percentage
vascular contribution to the RNFL increased with decreasing
RNFL thickness (R? = 0.58, p < 0.01). However, the overall
vessel thickness contribution to the RNFL decreased with
increasing disease severity (R?2=0.21, p < 0.01). There was
no significant relationship between RNFL thickness and ves-
sel thickness contribution in the non-glaucomatous eyes (R?
=0.02, p=0.18).

Conclusions: The retinal vasculature within the RNFL
accounts for a large proportion of the RNFL thickness mea-
sures in both normal and glaucomatous eyes. With disease
progression, although the proportion of retinal vasculature
increases, the overall thickness contribution decreases. The
decrease in vessel thickness contribution reflects: 1) vessels
falling outside the RNFL segmentation; and 2) a decrease in
vessel caliber with disease progression.

Support: NIH/NEI grants: R0O1 EY001139, P30 EY007551
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FP17 THE INTRAOCULAR PRESSURE-REDUCING
EFFECT OF ORAL PARACETAMOL - A PILOT STUDY
D. Meyer!

'Department of Ophthalmology, Stellenbosch University,
Stellenbosch - South Africa

Background: Several studies have confirmed the ability of
cannabinoids to reduce intraocular pressure (IOP). Experi-
mental data recently unequivocally demonstrated that the
analgesic effect of paracetamol is due to its indirect action
on cannabinoid CB, receptors. The question then arises as
to whether paracetamol can reduce IOP via its effect on intra-
ocular cannabinoid receptors.

Methods: A two-week, prospective, randomized, controlled,
single center, parallel group pilot study was carried out to
determine the efficacy and safety of orally administered
paracetamol 1g every 6 hours in adult patients with primary
or secondary open-angle glaucoma as compared to topical
levobunolol 0.5% twice a day. Patient well-being was closely
monitored throughout the study and focused on hepatic
safety in accordance with the Drug Induced Liver Injury (DILI)
Network Criteria.

Results: Eighteen adult patients were enrolled in the study,
nine in the topical levobunolol group and nine in the oral
paracetamol group. In the levobunolol group the mean IOP
reduction at day 7 was 7.5 mmHg (p < 0.008) and at day 14
was 9.1 mmHg (p < 0.005) from a mean IOP baseline of 29.6
mmHg. The corresponding figures for the paracetamol group
were 8.8 mmHg (p < 0.0004) at day 7 and 6.5 mmHg (p <
0.004) at day 14 from a mean IOP baseline of 29.4 mmHg.
A mean |IOP reduction of 20% or more from baseline was
achieved in 78% of patients in the levobunolol group com-
pared with 63% of patients in the paracetamol group at week
2 of the study. Both study regimens were well tolerated. No
serious treatment-related adverse events were reported in
either of the two treatment groups. Liver function tests, sys-
tolic/diastolic blood pressures and heart rates remained
unchanged during the two weeks of the study in both groups.
Conclusion: The results of this study suggest that
paracetamol taken orally, 1 g every 6 hours, reduces IOP in
patients with open-angle glaucoma and/or angle recession
glaucoma in a comparable way to a topical beta-adrenergic
receptor antagonist.

FP18 TEMPORAL RELATIONSHIPS OF CLINICAL SIGNS
OF GLAUCOMATOUS NEUROPATHY

R. Harwerth', N. Patel’

'College of Optometry, Houston, TX - USA

Background: The clinical signs of glaucomatous neuropathy
include 1) losses in visual sensitivity (localized or diffuse), 2)
increased cupping of the optic nerve head (ONH) with a thin-
ning of the neuroretinal rim, and 3) localized or diffuse loss
in circumpapillary retinal nerve fiber layer (RNFL) thickness.
However, the clinical signs do not occur simultaneously and
it is important to define the temporal relationships for these
features of the pathology of glaucoma.

Methods: Rhesus monkeys with unilateral experimental
glaucoma were followed by subjective and objective mea-
surements over the course of induced optic neuropathy.
Visual fields were obtained by behavioral methods using
standard automated perimetry (SAP). Spectral domain opti-
cal coherence tomography (SD OCT) using the Spectralis



HRA+OCT (Heidelberg Engineering), was used for scanning
the optic nerve head (ONH) and the circumpapillary retinal
nerve fiber layer (RNFL). The SD OCT raw image files were
exported for analysis using custom MATLAB programs to 1)
rescale the images to a 1:1 aspect ratio using transverse
scaling based on each animal’s ocular biometry, 2) acquire
circumpapillary RNFL thickness and area data from interpo-
lated raster scans after removal of blood vessels, and 3)
derive ONH cup volume parameters from contour maps inter-
polated from radial scans centered on the ONH and refer-
enced to the surface of the retina or to the level of the neural
canal opening (NCO). In order to present the data from these
different measurements on a common scale, the data were
converted to Z-scores based on standard deviation (SD) units
derived from repeated measures of each animal’s control
eye.

Results: Preliminary data have been collected for two mon-
keys, each followed for about 8 months after their intraocular
pressures (IOP) were elevated. For both subjects, clinically
significant (p < .05) ONH cupping and global thinning of the
RNFL had occurred within 1 month of IOP elevation, while

significant mean deviation (MD) loss of visual sensitivity did
not occur until 4-6 months. The significance of OHN cupping
and RNFL thinning progressed rapidly, with differences
exceeding 10 SD units within 2-4 months, while the visual
field losses did not exceed 4 SD units at the end of 8 months
of experimental glaucoma. The different temporal relation-
ships for the clinical signs of glaucomatous neuropathy are
partially explained by differences in the precision of objective
and subjective measurements. The coefficients of variation
(CV) for the repeated measurements of the control eye were
much smaller for the objective measurements (1-2% for
RNFL thickness, 2-8% for cup volume below the NCO) com-
pared to a CV of 22-30% for SAP measurements.
Conclusions: Quantitative assessments of the clinical signs
of glaucoma that are caused by biomechanical stresses and
neuronal losses demonstrated different time-courses of
progression which, in part, reflects differences in precision of
subjective and objective measures. Further analyses are
required to determine whether there are also neuronal com-
ponents underlying the different temporal relationships.
Support: NIH/NEI grants: R0O1 EY01139 & P30 EY07551
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GLAUCOMA SOCIETY SYMPOSIUM ABSTRACTS

GS1 THE MIDDLE EAST, EGYPTIAN AND AFRICAN DIS-
PARITIES AND CHALLENGES
Chairs: Ahmed Abo-el Enein (Egypt), Fathi EI Sayyad
(Egypt), Amal Ouertani (Tunisia)

Description: The symposium will discuss the status of glau-
coma diagnosis and management in the Middle East African
region with special focus on Egypt. The speakers will report
on available epidemiological data and emphasize on some
anatomical and functional changes in glaucoma. The unique
challenges present will be discussed within the region includ-
ing lack of adequate infrastructure, skilled personnel and
affordability and availability of anti glaucoma drugs trying to
bring some answers to how to improve the situation. The
symposium will feature common types of glaucoma in the
region including pseudo-exfoliation, traumatic, glaucoma
secondary to retinal surgery as well as OCT and Ocular blood
flow to detect glaucoma progression.

GS2 OCULAR BLOOD FLOW IN YOUNG PATIENTS WITH
OPTIC DISC SUSPICIOUS OF GLAUCOMA

L. Hammouda'

'Departement of Ophthalmology, Minia School of Medicine,
Minia University, Cairo

Introduction: Normal-tension glaucoma (NTG) refers to
glaucomatous optic nerve head changes and corresponding
glaucomatous visual field defects in the absence of elevated
IOP. An elevated prevalence of vasospastic diseases (pri-
marily migraine and Raynaud’s disease), ischemic vascular
diseases, and hypotension are common.

Purpose: To evaluate the retro-ocular blood flow in the
young age patients with suspicious glaucomatous optic nerve
head.

Patients and Methods: Twenty two young patients with
mean age 20years 10 of them with normal optic discs as
control and 12 with bilateral variable degrees of optic nerve
head glaucoma like changes were enrolled in the study. All
patients underwent complete ophthalmic examination & diur-
nal measurement of IOP, Visual field assessment & OCT (5
of them) and retro-ocular Doppler have been done.
Results: Compared to the control group, no significant dif-
ference has been observed in the PSV, EDV and RI of the
retro-ocular ophthalmic and central retinal arteries between
the two groups.

Conclusion: Young patients have to be followed up closely
before considering them low tension glaucoma

GS3 GLAUCOMA - A DIAGNOSIS BASED ON PROBABIL-
ITY

M. Atanassov'

'Department of Ophthalmology Medical University, Plovdiv
— Bulgaria

This review discusses the process of making the medical
decision for the diagnosis of glaucoma and the determination
of therapeutic behavior. We discuss the complex evaluation
of the signs of glaucoma — the often vague boundary between
norm and pathology in function and structure. We conclude
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that when building diagnosis, we rely on the likelihood of a
structural or functional finding to be the norm or pathology,
and diagnosis is often based on the judgment of what is the
probability of a patient to develop glaucoma defects after
certain time. The same goes for therapy — the art is deciding
which treatment regimen most likely to stop or slow the glau-
coma progression so that the patient can preserve visual
functions.

GS4 OCT EVALUATION OF OPTIC NERVE HEAD IN
PATIENTS SUSPECT FOR GLAUCOMA

L. Mishev'

'Eye hospital, Sofia — Bulgaria

Aim of the study: Searching for new criteria in interpretation
of Optic nerve head (ONH) in patients suspect for glaucoma.
Methods: The study was done on 30 patients which were
randomly chosen. The focus was on suspect patients with
ocular hypertension. The OCT machine that was used is
Optovue RTvue-100. The interpretation of optic nerve param-
eters seems to be very important factor in determining the
diagnose for glaucomatous process. Despite the well-known
RNFL thickness-based protocols and GCC-mapping proto-
cols, we feel that there is a need for additional criteria describ-
ing morphological changes in the ONH, to provide more
complete clinical picture and way to exact diagnose. The
algorithm for determining the ONH parameters The algorithm
is based on the ‘floating canvas’ principle. In normal eyes it
performs quite well and exact. But there is a problem in deter-
mining the borders and size of the ONH and the excavation
in myopic disk, tilted disk, hypermetropic disk. The algorithm
searches for the pigment epithelium as a most hyperreflective
tissue to determine the boundery of the ONH, but in eyes
with parapapillary atrophy the pigment epithelium is way off
from the real border of the ONH.

Results: We propose the Bruch membrane to be used as a
anchor point from which the border should be estimated and
we call it ‘nerve canal opening’ (NCO), position of lamina
cribrosa according to NCO, thickness of lamina cribrosa and
shape of the optic nerve below the lamina cribrosa. We
believe that this additional signs will be very helpful for early
detection of Glaucomatous process.

GS5 CENTRAL CORNEAL THICKNESS IN PATIENTS
WITH ADVANCED PRIMARY OPEN-ANGLE GLAUCOMA
S. Ivanova'

'Department of Ophthalmology, Alexandrovska Hospital,
Sofia — Bulgaria

Background: To examine central corneal thickness (CCT)
in patients with uncontrolled advanced primary open-angle
glaucoma (POAG) and to perform comparative study in rela-
tion to CCT in healthy persons of the same age group. To
make a comparative study of glaucoma changes in patients
with advanced POAG, divided in 3 groups according to the
corneal thickness.

Methods: CCT was measured in 40 patients (64 eyes) with
advanced POAG - cup/disc ratio = 0.76 + 0.09; intraocular
pressure (IOP) = 21.01 + 3.6 mmHg; MD = -20.1 + 7.8 dB;



PSD = 8.4 + 2.9 dB. The results were compared to those of
the same examinations in 30 healthy persons (60 eyes) of
the same age group. The group of patients with advanced
POAG was divided in 3 groups according to CCT. The rest
of the routine diagnostic methods, used in the ophthalmology
practice: establishing visual acuity, tonometry, gonioscopy,
ophthalmoscopy, computer perimetry, were done also in all
patients.

Results: Statistically significant difference between healthy
eyes and these with advanced POAG in relation to C/D, IOP,
MD, PSD and CCT was found. The cornea was statistically
thinner in patients with advanced POAG. When patients with
advanced POAG were divided into groups according to cor-
neal thickness, it was found that the worse glaucoma defects
were available in the group of patients with thinner corneas.
Conclusion: A statistically thinner CCT in patients with
advanced POAG was found. There was correlation in
changes of CCT and MD. Therefore, the necessity of assess-
ment and eventual rectification of tonometric values accord-
ing to CCT data during examination and treatment of patients
with POAG was accentuated. Presumably, the compensation
of IOP in the group with thinner cornea was insufficient or
incorrectly interpreted.

GS6 COMBINED SURGERY IN ADVANCED PRIMARY
CONGENITAL GLAUCOMA

N. Petkova'

'"University Medical Centre, Sofia, Sofia — Bulgaria

Background: Combined surgery trabeculotomy (TT) and
trabeculectomy (TE) is often the method of choice in
advanced primary congenital glaucoma (PCG).

Purpose: To compare the efficacy and complications of TT
and TE with Mitomycin C (MMC) performed in two steps or
combined in one step in advanced PCG.

Methods: Thirty-five eyes of 24 children with advanced PCG
underwent TT and TE with MMC. The eyes were divided in
two groups: group 1 — surgery was performed in two steps:
TT and after 1- 2 months: TE, because of inadequate efficacy
(20 eyes); and group 2: TT and TE with MMC performed in
one step (15 eyes). IOP before surgery was 28 + 5 mmHg in
group 1 and 30 £ 6 mmHg in group 2. IOP before and after
surgery, corneal size, efficacy and complications were com-
pared between the two groups. Follow-up period was up to
10 years.

Results: Postoperative IOP one month after surgery was 15
+ 4 mmHg in group 1 and 14 + 4 mmHg in group 2. In the
follow-up period 30% in group 1 and 33% in group 2 needed
additional medical or surgical treatment. Most common com-
plications in the early postoperative period prevailing in group
2 were hypotony, shallow anterior chamber, hyphema, cata-
ract (rarely —1 eye in group 2) and in the late post-surgical
period — elevation of IOP.

Conclusions: In advanced PCG combined one-step anti-
glaucoma surgery (TT+TE with MMC) is with a good efficacy
similar to that of two-step anti-glaucoma surgery, but with
more complications in the early post-surgical period.

GS7 EFFICACY OF TRABECULECTOMY WITH MITOMY -
CIN C IN PSEUDOEXFOLIATIVE GLAUCOMA PATIENTS
AFTER A MINIMUM OF TWO YEARS FOLLOW-UP

M. Konareva-Kostianeva'

'Dept Ophthalmology, Plovdiv — Bulgaria

Purpose: To assess the absolute and qualified success of
trabeculectomy (TE) with mitomycin C (MMC) in pseudoex-
foliative glaucoma patients followed-up more than two years.
Methods: Forty pseudoexfoliative glaucoma patients under-
going TE with MMC and with a minimum of two-year follow-
up are included. We measure the success of TE as absolute
success if the intraocular pressure (IOP) is < 18 mmHg and
= 6 mmHg without the use of glaucoma medications and as
qualified success if the IOP is < 18 mmHg under glaucoma
medications.

Results: The mean preoperative IOP was 31.1 £ 9.3 mmHg
(range 21-57). In mean period of 2.8 + 1.2 years (range 2-5)
after surgery we observe the statistically significant decrease
of IOP (mean IOP 14.8 + 5.4 mmHg, p < 0.001). After more
than two years 34 eyes are with IOP < 18 mmHg. An absolute
success of operation is observed in 21 (52.5%) patients and
a qualified success — in 13 (32.5%) patients. Elevated IOP
under glaucoma medications with mean value 24.2 + 4.6
mmHg, range 19-32 mmHg (unsuccessful TE) is found in 6
(15%) of the patients.

Conclusions: Our results show a successful TE (with abso-
lute and qualified success) in 85% of pseudoexfoliative glau-
coma patients after more than two years follow-up.

GS8 EXPRESS IMPLANT: TECHNIQUE AND FIRST
RESULTS

P. Guguchkova-Janchuleva', L. Mishev'!, B. Samsonova’,
B. Krasimirova', D. Popov’

'Eye hospital Zrenie, Sofia — Bulgaria

Using ExPress implant in glaucoma treatment changed the
standard filtrating glaucoma surgery. The implant allows a
control over the subscleral outflow and avoids the postop-
erative hypotony. The successful outcome of the operation
demands knowledge of the technique of insertion consisting
of several important steps: Scleral or subscleral applica-
tion of Mytomicin — Formation of adequate sclera flab — Cor-
rectly directed punction of the anterior chamber — Implant
insertion maintaining the anterior chamber deep enough,
using visco substances or maintainer. Our first results con-
cerning the postoperative IOP are very good without any
complications.

GS9 FIRST RESULTS WITH EX-PRESS IMPLANT IN
PATIENTS WITH GLAUCOMA

A. Misheva'

'Saint Ana Hospital, Sofia — Bulgaria

Aims: First results in use of a Ex-press glaucoma filtration
device.

Methods: The device was implanted in 15 patients with
POAG. Two of them were done in combined fashion with
phaco. One patient was implanted in both eyes with one
month interval between the two operations.

Results: In the early post-op period there was no significant
swallowing of the anterior chamber, hyphema, edema cornea
and inflammation. In the first post op day the mean IOP was
10 mm and on the first and third month the mean IOP was
15.5 mm. There was no significant endothelial cell loss or it
was no more than 5% between pre and post-op. We have
one patient with macular edema due to cyclodialisys and
hypotony (5 mmHg) witch resolved after one month.
Conclusion: The Ex-press device is safer and more predict-
able, and gives satisfactory results which are in some terms
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superior compared to TE. The combined procedures are less
complicated compared to the standard phacotrabeculectomy
due to the controlled outflow provided from the Ex-press glau-
coma filtration device.

GS10 SUCCESSFUL CONTROL OF INTRAOCULAR
PRESSURE IN SECONDARY GLAUCOMA WITH
IMPLANTS

Y. Kirilova', T. Hergeldzhieva-Fileva', P. Vassileva'
'University Eye Hospital, Sofia — Bulgaria

Background: To present the results of treatment in patients
with secondary glaucoma.

Methods: A retrospective study of 24 consecutive patients
with secondary non-compensated glaucoma for a period of
one year (January 2009- January 2010) was done. Full eye
examination, gonioscopy, B-scan, visual field testing and
OCT were performed in all patients. The demographic data
and the etiology of the secondary glaucoma were analyzed.
Treatment was conservative and surgical in all cases.
Results: The average age of patients was 42 years (range
24 to 76). The most common cause of secondary glaucoma
was anterior synechiae as a result of pseudophakic kera-
topathy in 8 patients (33%). Other causes included: exfolia-
tive glaucoma — in 5 (21%), pigmented glaucoma — in 4
(17%), post-traumatic aphakia — in 3 (13%), anterior chamber
trauma — in 2 (8%), and herpetic keratouveitis — in 2 (8%).
The surgical treatment included filtration surgeries: trabecu-
lectomy with Ologen® — in 19 patients (79%), filtering proce-
dure with Ex-Press® —in 3 (13%) and filtering procedure with
the Ahmed® valve —in 1 (4%). Avastin® of dose of 2.5 mg/0.1
ml was injected in the anterior chamber of 1 patient (4%) with
neovascular glaucoma and |IOP decreased from 45,0 mmHg
to 28,0 mmHg in this case. In patients treated with TE and
Ologen®, IOP was reduced from 38,0 mmHg to 17,3 mmHg
on average; in patients with the Ex-Press® drainage device
— from 45,0 mmHg to 12,0 mmHg; and in the patient with the
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Ahmed® valve — from 50,0 mmHg to 17,3 mmHg. The follow-
up period was from 12 to 24 months.

Conclusion: A customized approach is necessary in all
cases with secondary glaucoma depending on the etiology,
disease’s progression, condition of the other eye, and IOP
values. Surgery is indicated in most of the patients with sec-
ondary glaucoma.

GS11 OCT IN THE DIAGNOSIS AND FOLLOW-UP OF
GLAUCOMAS

T. Hergeldzhieva-Fileva', Y. Kirilova', P. Vassileva'
'University Eye Hospital, Sofia — Bulgaria

Background: The irreversible loss of ganglion cells, which
is in the basis of glaucoma, leads to attenuation and damage
of the retinal nerve fiber layer (RNFL). It is known that 40%
of the axons had to be lost for the detection of any changes
in visual function (visual field). Structural alterations in the
RNFL, detected by OCT, precede those in the optic nerve
head and visual field. The purpose of this presentation is to
share our experience in using OCT for early diagnosis and
follow up of glaucoma patients.

Methods: For the period from June 2009 to December 2010,
285 patients with glaucoma or suspected glaucoma were
examined with the Stratus OCT™. The central corneal thick-
ness, chamber angle, peripapillary RNFL, optic nerve head
and macular region were scanned and measured.

Results: OCT is a suitable diagnostic method for: identifying
the integrity of the RNFL in glaucoma suspects with a large
excavation, setting up a suspicion for glaucoma before any
detectable changes in the visual field, follow up of patients
with ocular hypertension, and follow up of glaucoma patients
for progressive loss of RNFL.

Conclusions: OCT is helpful in the diagnosis and follow-up
of patients with glaucoma. The interpretation of the results is
always in conjunction with clinical data, visual-field changes
and IOP measurements.



GRAND ROUNDS

GR1 CONCURRENT POSNER SCHLOSSMAN SYN-
DROME AND CMV RETINITIS DURING IMMUNOTHERAPY
FOR COMMON VARIABLE IMMUNODEFICIENCY

B. Stoica, M.J. Crespo-Carballés, A. Espino-Garcia, E. Mar-
tin-Giral, C. Fernandez-Escamez, N. Toledano Fernandez
Hospital Universitario de Fuenlabrada, Madrid — Spain

A 44-year-old male with a common variable immunodeficien-
cy (CVID) and a history of five recurrent episodic iritis with
raised intraocular pressure (IOP) resembling Posner Schloss-
man syndrome (PSS) in each eye (twice in both eyes simul-
taneously) has been followed for 2 years in our clinic. CVID
is a primary immunodeficiency disease characterized by hy-
pogammaglobulinaemia, recurrent bacterial infections and
impaired antibody responses. T-cell abnormalities are asso-
ciated in about half of all CVID patients. A presumptive di-
agnosis of PSS was made based on the following findings:
recurrent episodes of mild iritis, associated with elevated
IOPs, diffuse epithelial edema of the cornea and a few fine
keratic precipitates (KPs). In all episodes, treatment only con-
sisted of topical steroids and glaucoma medications (topical
and oral). By the end of every episode his visual acuity (VA)
was around 1 in both eyes. The last episode took place in
the left eye (anterior segment pictures are provided) and was
treated with topical dexametasone four times a day, topical
fixed combination of brimonidine tartrate and timolol male-
ate, and topical brinzolamide twice a day. In addition, the pa-
tient was being treated with intravenous y-globulin therapy
and oral steroids due to ulcerative colitis. A week later, VA in
this eye dropped to 0.3. Fundus examination showed peri-
vascular fluffy white lesion 360°, few scattered hemorrhag-
es and a white granular appearing lesion (retinal necrosis) in
the inferior nasal periphery (pictures are provided). Despite
therapy with intravenous acyclovir was started immediate-
ly, any improvement was seen 10 days later. Hence, ante-
rior chamber tap was performed and the aqueous sample
was analyzed by polimerase chain reaction (PCR). Shortly
later, an intravitreal injection of foscarnet (2.4 mg/0.1 mL)
was used. A week later, there was a great improvement in
fundus lesion. Aqueous was positive for CMV DNA by PCR.
Afterwards, orally valganciclovir (900 mg once daily) was ad-
ministered for 3 weeks. At the last visit: VA was 0.7 and IOP
was 16 mmHg (still treated with topical fixed combination of
brimonidine tartrate and timolol maleate).

Discussion: Ocular CMV infection can manifest in a num-
ber of ways, ranging in severity from a episodic anterior uve-
itis resembling PSS, to a chronic anterior uveitis similar to
Fuchs heterochromic iridocyclitis, and ultimately to retinitis.
These manifestations would be dependent on the ocular im-
mune response and/or the viral load, with the anterior seg-
ment entities being the main mode of expression of infection
in a relatively competent immune system and retinitis occur-
ring in immunocompromised eyes. The signs seen in eyes
with presumed PSS are probably the result of an inflamma-
tory response to the CMV infection as they often respond to
topical steroids alone and may even be self-limiting. Some-
times, glaucoma medications are required to get sooner and
better IOP control. However, this repeated use of steroids
may be permissive to viral replication, leading to increasing-

ly frequent attacks and attendant glaucomatous damage. In
this case, CMV retinitis would be due to an impaired T-cell
function caused not only by CVID itself, but also by immu-
nosuppresive therapy.

GR2 GRAND ROUND: PUZZLING ASYMMETRY

J. Vazirani

Post-Graduate Institute of Medical Education and Research,
Chandigarh — India

Objective: To explore the role of corneal biomechanics in a
case of asymmetric glaucoma in a young patient.
Presenting complaints: A 36-year-old male presented with
a history of loss of vision — left eye for 5 months.

History of presenting illness: Insidious onset, gradually
progressive, painless loss of vision left eye for past 5 months
accompanied by headache. History of oral prednisolone use
for 2 years for allergic skin disease.

Treatment history: Diagnosed glaucoma elsewhere and was
started on G. Travoprost 0.004% (OU) HS about 4 months
back.

Posterior segment right eye:

Optic disc — cup-disc ratio of 0.3 and a healthy looking neu-
roretinal rim.

Posterior segment left eye:

Cup-disc ratio of 0.9, a deep cup and diffuse thinning of the
neuroretinal rim.

Probable diagnosis: 1. Steroid-induced rise in IOP (OU),
with advanced glaucomatous optic neuropathy (OS); or 2.
Juvenile open-angle glaucoma worsened by use of oral ste-
roids.

Ocular response analyzer: Analysis carried out to deter-
mine factors for markedly asymmetric damage. Corneal hys-
teresis (mmHg): 8.2 (OD), 4.6 (OS) IOP_ (mmHg): 25.3 (OD),
56.1 (OS).

Management:

Oral acetazolamide, topical timolol, brimonidine and dor-
zolamide (OU)

Follow-up IOP at 1 month (mmHg): 12 (OD), 58 (OS)
Diode laser cyclophotocoagulation (DLCP) — OS carried out
IOP 6 months post DLCP (mmHg): 16 (OD), 42 (OS) (on
topical medication).

Discussion: Markedly asymmetric in optic nerve damage
in two eyes despite equal exposure to systemic steroids.
Good response to medication in right eye, left eye refractory
to medication and DLCP. Asymmetry in the corneal hystere-
sis may offer an explanation; differences in corneal biome-
chanics could reflect structural differences between eyes at
the level of lamina cribrosa.' Low corneal hysteresis found
to be predictive of visual field progression,? associated with
worse eyes independently of its effect on IOP measurement
in asymmetric primary open angle glaucoma.® Measurement
of corneal hysteresis may be a useful adjunct in evaluating
cases of asymmetric glaucoma.

References:

1. Kotecha A. What biomechanical properties of the cornea
are relevant for the clinician? Surv Ophthalmol 2007; 52 Sup-
pl 2:5109-14. 2. Congdon NG, Broman AT, Bandeen-Roche
K, et al. Central corneal thickness and corneal hysteresis
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associated with glaucoma damage. Am J Ophthalmol 2006;
141: 868-75. 3. Anand A, De Moraes CG, Teng CC, et al.
Corneal hysteresis and visual field asymmetry in open an-
gle glaucoma. Invest Ophthalmol Vis Sci 2010; 51: 6514-8.

GR3 SEVERE AND REFRACTORY OCULAR HYPERTEN-
SION AFTER IOL AND INTRAVITREAL INJECTION OF
TRIAMCINOLONE

D.S.C. Lam

Hong Kong Eye Hospital, The Chinese University of Hong
Kong — Hong Kong

Ms C is an 80-year-old diabetic patient who had left phaco-
emulsification with implantation of an anterior chamber in-
traocular lens (ACIOL) because of intraoperative rupture of
the posterior capsule. During the early postoperative period,
she developed anterior uveitis and cystoid macular edema
(CME) which were not responsive to topical steroid and in-
travitreal injection of triamcinolone and bevacizumab. Nev-
ertheless, the intraocular pressure (IOP) was controlled at
16 mmHg with topical carbonic anhydrase inhibitor and be-
ta-blocker. In view of the long-standing (4 months after the
surgery) anterior uveitis, CME and low endothelial cell count
(CD of 1,245), it was decided to have the ACIOL removed. A
sclera-fixated I0L was implanted and triamcinolone (2 mg)
and Ranibizumab (2.3 mg) were injected intravitreally at the
end of the operation. The surgery was uneventful. Three
days after the procedure, however, the IOP increased to 45
mmHg. There were significant corneal epithelial edema and
persistent anterior uveitis. Despite maximally tolerated med-
ical therapy including multiple topical IOP lowering medica-
tions and intravenous mannitol, the IOP remained elevated
at a level between 40 and 56 mmHg. Since she refused fur-
ther surgical treatments such as G-probe or trabeculecto-
my, we could only lower the I0OP to normal level by anterior
chamber paracentesis (ACP) which was performed whenever
IOP was > 40 mmHg. ACP was performed 2 to 3 times a day
and over 10 ACPs were performed for her. The patient final-
ly agreed for surgery on post-op D12. She received a fornix-
based trabeculectomy with sclerotomy performed through the
scleral tunnel fashioned at the time of IOL exchange. After
the operation, the IOP got back to normal level without any
glaucoma medication and the anterior uveitis was resolved.
Issues for discussion:

1. Etiology of severe and refractory IOP elevation: was it
mainly due to intravitreal injection of triamcinolone (this was
the second time; mind ocular hypertensive effect for the first
time).

2. Management options for severe and refractory IOP eleva-
tion in the early post-operative period. We were forced to per-
form multiple ACP to control the IOP, any other alternative?
3. Surgical challenges of filtration surgery in an eye with
recent prior conjunctival dissection and persistent anteri-
or uveitis.
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4. Role of trabeculectomy in the treatment of uveitis (studies
have shown good effect in reducing the degree of uveitis).

GR4 NORMAL-TENSION GLAUCOMA IN A YOUNG
ADULT PATIENT OR WHAT?

N. Kasahara

Santa Casa de Sao Paulo, Sao Paulo — Brazil

A 40-year-old white female was referred for a second opin-
ion on glaucoma; her past medical history was remarkable
for asthma and migraine. On examination, visual acuity was
20/20 OU; biomicroscopy revealed clear corneas, deep and
quiet anterior chamber and clear lens OU; applanation to-
nometry were 15 mmHg OD and 16 mmHg OS and corneal
thickness were 529 u OD and 532 u OS. On fundus exami-
nation, OD revealed a 0.7 C/D OD and 0.8 C/D OS with su-
perior notching OU. Automated perimetry showed an inferior
nasal step OD and an inferior arcuate scotoma OS.

GR5 PROGRESSION OF GLAUCOMA IN A PATIENT
WITH BOSTON KERATOPROSTHESIS

P.K.R. Beeram

LV Prasad Eye Institute, Hydebarad — India

A 14- year-old male, with history of firecracker injury in Sep-
tember 2003. He had Amniotic membrane grafting twice and
later was sent for further management to our institute. At the
time of presentation he was having periocular scar, punctal
stenosis, ankyloblepharon, symblepharon with shallow for-
nices and vascularized cornea in both eyes. Ultrasound B
scan done was within normal limits in both eyes. We made
a diagnosis of thermal injury S/P Amniotic membrane graft-
ing twice in both eyes. He underwent symblepharon release
with amniotic membrane grafting in right eye followed by a
living related limbal transplant in February 2004 and May
2004 respectively in right eye. Later he underwent penetrat-
ing keratoplasty with extracapsular cataract extraction with
posterior chamber intraocular lens implantation in the right
eye with reasonable visual gain. Later he had to undergo re-
peat corneal grafting in 2006 June because of graft failure.
And again in 2008 October he underwent repeat penetrating
keratoplasty with cultivated oral mucosal transplant with tar-
sorraphy for recurrence of graft failure. The graft again failed,
we went ahead with Boston K pro implantation with ocular
surface reconstruction with tarsorraphy under general an-
aesthesia on 27" of June 2009. The patient had an immedi-
ate post operative vision of 20/60p improving to 20/50p after
refraction. His IOP and visual field tests were normal until 3
months. The patient followed up locally with a corneal sur-
geon. When he was seen after 9 months. He had vision of
20/50, his IOP was high. He presented with advanced disc
and field damage. He was planned for an AGV implant on
23 June 2010. Post surgery he is enjoying a vision of 20/60.
His IOP and visual fields are stable. His left eye eventually
progressed to phthisis.



VIDEO SESSIONS

VS1 TRABECULECTOMY REVISITED

M.B. Khamar, V. Vasavada, V. Vasavada, D. Rajpara,
A. Sudhalkar, S. Srivastava

Glaucoma Center, Raghudeep Eye Clinic, Ahmedabad, India

Despite emergence of various contenders, trabeculectomy
still remains the gold standard for surgical management of
glaucoma. However, because of the complications associ-
ated with the surgery, even today it is considered the holy
grail for the glaucoma surgeon. A well-performed trabecu-
lectomy goes a long way in ensuring long-term success as
well as preventing complications. With modifications in the
surgical technique, outcomes can be enhanced. This film re-
visits trabeculectomy and its finer nuances that would help
achieve satisfactory outcomes consistently.

VS2 IS TRABECULECTOMY POSSIBLE WITHOUT ANTI-
METABOLITES?

M. Ariga, R. Murali

Swamy Eye Clinic, Chennai, India

Trabeculectomy is the surgical procedure of choice for most
glaucomas needing surgery. Antimetabolites, although in-
creasing the success rate also induces dreaded complica-
tions like infection and hypotony. This film shows how the
use of collagen implants can be done safely in routine trab-
eculectomy, juvenile glaucomas, high myopes and in those
requiring combined cataract and glaucoma surgery. The vid-
eo shows the procedure of collagen implantation (Ologen)
in these procedures, explaining the pros and cons of com-
mercially available collagen implants.

VS3 THE ‘PEARL NECKLACE’ SUTURE. NEVER LOSE
A ANTIMETABOLITE-SOAKED SPONGE DURING TRAB-
ECULECTOMY AGAIN

D. Lindfield, M.F.P. Griffiths

Frimley Park Hospital, UK

Retained surgical sponges post operative are rare, yet still
have their own descriptive terminology (Gossypiboma). There
are three case reports of retained material causing granu-
lomatous bleb reactions/blebitis thereby increasing the risk
of bleb-related endophthalmitis. We illustrate how PVA pled-
gets can be strung onto a 5/0 black silk suture. The resultant
‘necklace’ facilitates unhindered insertion of antimetabolite-
soaked sponges during trabeculectomy yet allows all spong-
es to be removed efficiently by just withdrawing the necklace
suture. Never lose a pledget again.

VS4 THE ‘CONSTRICTOR KNOT’ FOR DRAINAGE SUR-
GERY

D. Lindfield, M.F.P. Griffiths

Frimley Park Hospital, UK

Glaucoma drainage devices, whether valved or unvalved of-
ten require tube ligation or stenting to prevent early hypoto-
ny. We illustrate a new technique which allows fine tuning of
the knot tension whilst at the same time not ‘pinching’ or per-

manently damaging the tube. The constrictor knot can be left
as a loop so can be pre-placed and loosened or moved and
offers significant advantages over conventional techniques.

VS5 MANAGEMENT OF LATE BLEB COMPLICATIONS
AFTER TRABECULECTOMY

T. Dada, S. Bhartiya

Prasad Centre for Ophthalmic Sciences, All India Institute
of Medical Sciences, New Delhi

This video film will demonstrate the management of bleb
related complications arising six months or more after Mi-
tomycin C augmented trabeculectomy. The techniques dem-
onstrated will include: Conjunctival flap for corneal dellen
post trabeculectomy; Overhanging bleb repair; Excision of
fibrotic bleb overlying the cornea; Management of bleb leak
with lamellar scleral flap; Management of hypotony macu-
lopathy with eye bank scleral patch; Tectonic graft for ciliary
staphyloma induced by Mitomycin C.

VS6 MANAGEMENT OF FAILING FILTERING BLEBS

G. Chandrasekhar, S. Senthil

Glaucoma Care Services, L.V. Prasad Eye Institute, Hyder-
abad

The success rate of trabeculectomy decreases with time due
to scarring and fibrosis of sub-conjunctival tissue in the post
operative period. The surgeon can prevent a bleb from fail-
ing starting with preoperative preparation, precautions tak-
en during surgery, modifications during surgical procedure.
Post operatively, early identification and appropriate inter-
ventions can salvage most of the blebs and increase the sur-
vival and success rates of trabeculectomy.

In this video, we shall discuss the presentation and manage-
ment of failing filtering blebs.

VS7 SURGICAL MANAGEMENT OF ENCAPSULATED
BLEB AND HISPTOPATHOLOGY

P. Bhatia’, K.R. Sathish?

'"The Eye Pavilion, Vista Healthcare, Dubai, U.A.E,;
2Welcare Hospital, Dubai, U.A.E.

Encapsulated bleb occurs in a small percentage of eyes un-
dergoing filtering surgery whereby a fluid filled cavity lined
internally by fibrous tissue leads to surgical failure and mark-
edly elevated intraocular pressure. Most encapsulated blebs
resolve with conservative medical management. Needling of
the bleb has been reported to have variable rates of success.
The purpose of this video is to highlight the surgical tech-
nique of external bleb revision in management of an encap-
sulated bleb of a young male in his forties who was averse
to needling of the bleb. On follow up at ten months, the in-
traocular pressure was well controlled on no medications.
Histopathology of the excised bleb is discussed.

VS8 MANAGEMENT OF LEAKING BLEB

G. Chandrasekhar, S. Senthil

Glaucoma Care Services, L.V. Prasad Eye Institute, Hyder-
abad, India
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Early postoperative bleb leaks occur due to surgical tech-
nique or trauma. Postoperative bleb leak has risk of vision
threatening complications like endophthalmitis and hypoto-
nous maculopathy. Late leaking blebs are becoming increas-
ingly common with the widespread use of antimetabolites in
glaucoma filtering surgery. In this video we demonstrate dif-
ferent surgical techniques employed in the management of
post operative bleb leak including conjunctival autograft with
sutures, conjunctival autograft with fibrin glue, bleb repair
with amniotic membrane grafting and conjunctival advance-
ment technique.

VS9 REPAIR OF LATE BLEB LEAK WITH LAMELLAR
SCLERAL FLAP

R. Gupta, T. Dada

Prasad Centre for Ophthalmic Sciences (R.P.C.), ALL India
Institute of Medical Sciences (A.l.I.M.S.), India

This video will depict the management of a case with recur-
rent blebitis with bleb leak post MMC augmented trabecu-
lectomy. After localized peritomy over the bleb, the area of
leak was identified and a lamellar scleral flap raised from
behind the area of leakage, reflected over and sutured on
to the area of leakage. This technique is useful for manage-
ment of late bleb leak associated with scleral necrosis when
eye bank sclera is not available.

VS10 SUPRACHOROIDAL EFFUSIONS AND HEMOR-
RHAGE AFTER TRABECULECTOMY: RECOGNITION
AND MANAGEMENT

G.J. Murthy, P.R. Murthy, K.R. Murthy, S.K. Rao

Vittala International Institute of Ophthalmology, CA site
No 1, 2nd cross, 2nd main, BSK 3rd stg, Hosakerehalli,
Bangalore 560085, India

Suprachoroidal effusion and hemorrhage, although uncom-
mon, are feared complications after trabeculectomy. They
occur in the setting of sudden reduction of Intraocular pres-
sure from high levels in chronic glaucomatous eyes. They
could have a detrimental effect on eventual visual outcomes,
and final intraocular pressure control. Early identification,
and appropriate management will help in optimizing out-
comes. A series of three cases of suprachoroidal hemor-
rhage, and effusion after trabeculectomy, will be presented
along with subsequent management along with technique
of choroidal drainage.

VS11 3D EVALUATION OF THE LAMINA CRIBROSA
USING ENHANCED DEPTH IMAGING SPECTRAL
DOMAIN OPTICAL COHERENCE TOMOGRAPHY IN
GLAUCOMA

E.J. Lee'?, T.-W. Kim,"3, R.N. Weinreb*, K.H. Park,",
S.H. Kim'5, D.M. Kim'

" Department of Ophthalmology, Seoul National University
College of Medicine, Seoul, Korea; 2 National Medical Cen-
ter, Seoul Korea; ® Seoul National University Bundang Hos-
pital, Seongnam, Korea; * Hamilton Glaucoma Center and
Department of Ophthalmology, University of California San
Diego, La Jolla, California; ® Department of Ophthalmology,
Seoul National University Boramae Hospital, Seoul, Korea

Spectral domain optical coherence tomography (SD-OCT)
imaging of the human optic nerve head has been proved
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useful in assessing the lamina cribrosa. However, the use
of SD-OCT had a limitation that posterior part of the lamina
cribrosa was often indiscernible. In this video we describe
the enhanced depth imaging SD-OCT which enables the
clear visualization of the full thickness lamina. We also in-
troduce a new imaging algorithm which allows the 3D in-si-
tu evaluation of the lamina cribrosa.

VS12 MANAGEMENT OF TRAUMATIC GLAUCOMA WITH
SUBLUXATED LENS USING SCLERAL FIXATED IOL AND
TRABECULECTOMY WITH MMC

L. Vijaya, L. Gopal, S. Latka

Management of traumatic subluxated lens with glaucoma is
demanding and complex as many variables affect its course.
Multiple surgeries are needed to achieve the required out-
come. We present a technique of combined primary scleral
fixated IOL implantation with trabeculectomy using mitomy-
cin C with complete conjunctival compartmentalization. This
single stage sitting offers many advantages — cost-effective
technique, early visual rehabilitation and good filtering bleb.

VS13 TWO-SITE PHACOTRABECULECTOMY ON COM-
PLICATED SECONDARY ANGLE-CLOSURE GLAUCOMA
IN SINGLE SITTING SURGERY

A.P. Gandasubrata, E. Gustianty

Indonesian Ophthalmology Association (IOA); South East
Asia Glaucoma Interest Group (SEAGIG)

A 55-year-old man came in with bilateral uveitis and second-
ary angle-closure glaucoma. The visual acuity was HM OU
and the IOP was 45 mmHg on RE and 42 mmHg on LE. Both
eyes had pupillary seclusion and iris bombae. After maintain-
ing the uveitis and decreasing the IOP, we performed two-site
phacotrabeculectomy. To shorten the procedure, the surgery
was done in one sitting in the temporal site.

VS14 SURGICAL TECHNIQUE OF COMBINED TRABECU-
LECTOMY AND MANUAL SMALL INCISION CATARACT
SURGERY USING A MODIFIED TECHNIQUE

A.A. Karim

Consultant and Head of Glaucoma Service, Chittagong Eye
Infirmary and Training Complex

Pahartali, Chittanong Bangladesh.

Purpose: To develop a simple and safe technique for the
surgical management coexisting cataract and glaucoma.
Methods: After fornix based conjunctival flap an M-shaped
scleral incision was made. The incision was extended to
have a tunnel of about 6-7 mm. Nucleus delivered and IOL
was placed. Deep scleral block excised and Pl was done.
Scleral flap and conjunctiva were apposed.

Conclusion: This is a simple and safe procedure and easy
to perform with simple instrumentation.

VS15 PHACOSURGERY IN EYES WITH SHALLOW ANTE-
RIOR CHAMBERS IN CASES OF ANGLE-CLOSED GLAU-
COMA

D.T. Mai, D.N. Nguyen

Phaco Department, Ho Chi Minh City Eye Hospital, Ho Chi
Minh City, Vietnam

Purpose: Angle-closure glaucoma with a shallow anterior



chamber caused by cataract is a significant challenge for
phacosurgeons and more common in Asia. This video will
demonstrate the phacotechniques to manage shallow ante-
rior chambers in such cases.

Methods: Using the appropriate ophthalmic viscosurgical
devices (OVDs), fluidic settings, and surgical techniques to
perform phaco in closed-angle glaucoma patients with a shal-
low anterior chamber.

Results: Phacosurgery is performed safely and effectively
in eyes with a shallow anterior chamber.

V816 CLASS - CO, LASER-ASSISTED SCLERECTOMY
SURGERY

D. Cotlear, S. Melamed , M. Goldenfeld

The Sam Rothberg Glaucoma Center, Chaim Sheba Medi-
cal Center, Tel Hashomer, Israel

CLASS is an alternative non penetrating deep sclerectomy
(NPDS) filtering procedure.

Afrequent complication of manual NPDS is inadvertent per-
foration into the anterior chamber, requiring conversion to a
penetrating filtration procedure. Advantages of the CLASS
technique include photoablation of dry tissue as well as the
effective absorption of laser energy by aqueous percolation
that ceases ablation ‘automatically’.

The CLASS procedure simplifies manual NPDS which re-
quires arelatively long learning curve and high surgical skills
while retaining its safety characteristics.

V817 CO, LASER-ASSISTED DEEP SCLERECTOMY IN
OPEN-ANGLE GLAUCOMA

S. Senthil, C.S. Garudadri, A.K. Mandal

L.V. Prasad Eye Institute, Hyderabad, India

Like in deep sclerectomy, a superficial scleral flap is made
and the deeper lamellae along with the roof of the schlemm’s
canal are de-roofed using CO, laser, leaving a thin trabecu-
lo-Descemet’'s membrane through which the aqueous per-
colates into the subscleral lake. CO, laser tissue ablation
stops once the fluid starts percolating which is the desired
end point. This provides uniform ablation and avoids perfo-
ration of the thin membrane. This technique offers a safe
and effective non-penetrating glaucoma procedure in open-
angle glaucoma.

VS18 NON-PENETRATING GLAUCOMA SURGERY MADE
SIMPLE BY CO, LASER-ASSISTED DEEP SCLEREC-
TOMY

R. Venkatesh, K. Palaniswamy, S. Avinash, S. Kavitha
Aravind Eye Hospital, Pondicherry, India

Glaucoma surgeons have very few non-penetrating glauco-
ma surgical alternatives to trabeculectomy. Non-penetrating
glaucoma surgery has proven to minimize intra- and post-
operative complications. Options include deep sclerectomy
and viscocanalostomy, but they require significant skill and
are time consuming. Video demonstrates laser-assisted deep
sclerectomy, a technique simplified by using carbon dioxide
laser to open Schlemm’s canal.

VS19 ENDOSCOPIC CYCLOPHOTOCOAGULATION IN
THE MANAGEMENT DIFFICULT GLAUCOMAS
G.J. Murthy, P.R. Murthy, K.R. Murthy

Vittala International Institute of Ophthalmology, CA site No
1, 2nd cross, 2nd main, BSK 3rd stg, Hosakerehalli, Ban-
galore 560085, India

Cyclodestruction is reserved for the most intractable glau-
comas. Endoscopic cyclophotocoagulation offers refinement
in energy delivery, and precise localization, and some titra-
tion of IOP-lowering effect. We present a series of difficult
glaucomas where vision and IOP were salvaged using this
technique, when all other options were not viable, or had
failed. These include neovascular, post-traumatic and post-
keratoplasty glaucomas, and eyes with large scleral staph-
ylomas. The surgical technique and its utility in such eyes
will be presented.

VS20 TRABECULOTOME-GUIDED DEEP SCLERECTOMY
K. Nassar'3, A A. El Rahman?, M. Kamal®

'University Eye Hospital Lubeck, University of Lubeck; Lu-
beck, Germany; 2Cairo University, Department of Ophthal-
mology, Cairo, Egypt; *Fayoum University, Department of
Ophthalmology, Fayoum, Egypt

Deep sclerectomy is a non-penetrating surgical procedure for
the treatment of open-angle glaucoma with a superior safety
profile over penetrating procedures. However, its most com-
mon intra-operative complication is trabeculo-Descemet’s
membrane perforation.

Trabeculotome-guided deep sclerectomy technique involves
insertion of trabeculotome inside the Schlemm’s canal af-
ter the superficial scleral flap dissection. During deep flap
dissection, a direct incision is made over the trabeculotome
to open and unroof Schlemm’s canal. It reduces perforation
and insures proper second flap depth.

VS21 MANAGEMENT OF INTRAOPERATIVE AND POST-
OPERATIVE COMPLICATIONS WITH AHMED VALVE
IMPLANT

S. Senthil, G. Chandrasekhar

Glaucoma Care Services, L.V. Prasad Eye Institute, Hyder-
abad, India

The preoperative precautions and intra-operative modifica-
tions with Ahmed glaucoma valve implantation are demon-
strated in difficult glaucomas. Aqueous shunts or glaucoma
drainage devices are often used in complicated cases when
conventional trabeculectomy fails or in refractory glaucomas
associated with high risk of failure of trabeculectomy. Pre-
venting and managing the complications are important for
a successful outcome. Proper preoperative and intra-oper-
ative precautions can prevent most complications associat-
ed with Ahmed Glaucoma Valve. If complications occur they
should be detected and treated appropriately.

VS22 REPOSITIONING OF AN AHMED GLAUCOMA
VALVE (AGV) TUBE TOUCHING THE CORNEA

R. Gupta, T. Dada

Dr Rajendra Prasad Centre for Ophthalmic Sciences (R.P.C.),
ALL India Institute of Medical Sciences (A.l.1.M.S.), India

This video shows the management of tube-corneal touch
causing localized corneal decompensation. A double-armed
9-0 prolene suture was passed as a sling over the tube. The
tube was adjusted underneath the sutures and away from
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the site of contact with cornea. On follow up, there was no
tube-corneal contact, clearing of the corneal edema. In eyes
with tube corneal touch with a functioning implant, this min-
imally invasive technique may avoid the need for a major
surgical repair.

VS23 SPLIT-THICKNESS HINGED SCLERAL FLAP IN THE
MANAGEMENT OF EXPOSED TUBING OF A GLAUCOMA
DRAINAGE DEVICE

C.Y. Kim

Institute of Vision Research, Department of Ophthalmology,
Yonsei University College of Medicine, Seoul, Korea

Glaucoma drainage devices (GDD) have been used as an
effective means for managing refractory glaucoma. However,
it has been estimated that 2-7% of such patients can devel-
op melting of the overlying patch of conjunctiva with erosion
of the tube through the conjunctiva. We hereby present cas-
es of tube exposure that were successfully managed using
a novel technique for burying the exposed tubing under a
split-thickness hinged scleral flap.

VS24 ENABLING RURAL GENERAL OPHTHALMOLO-
GISTS TO ADOPT COMPREHENSIVE GLAUCOMA CARE-
THE “NAYANA” EXPERIENCE

G.J. Murthy, P.R. Murthy, K.R. Murthy, S.K. Rao,
B.N. Shibi Dev, A. Niranjan

Vittala International Institute of Ophthalmology, CA site No 1,
2nd cross, 2nd main, BSK 3rd stg, Hosakerehalli, Bangalore
560085, India

Tonometry, gonioscopy, visual fields, and disc evaluation are
the minimum requirements for glaucoma management. Un-
fortunately, ophthalmologists practicing in rural India face
barriers of cost and lack of training in these techniques.
Many do not have access to YAG laser to address angle-
closure glaucoma. We present our five-year experience of
taking these equipments on a mobile platform, to 83 oph-
thalmologists in rural Karnataka, India. Significant change
in practice patterns were observed. This is a viable model
for developing countries.

VS25 SAFE AND EFFECTIVE TECHNIQUE TO TACKLE
LENS INDUCED GLAUCOMA IN DEVELOPING WORLD
R. Venkatesh, K. Palaniswamy, S. Avinash, S. Kavitha
Aravind Eye Hospital, Pondicherry, India

Despite what modern technology has done to advance the
treatment of cataracts and glaucoma, the greatest challenge
in our field continues to be the large and increasing back-
log of cataract and glaucoma blindness in developing coun-
tries. This video will discuss the technique of manual small
incision cataract surgery (MSICS) combined with trabecu-
lectomy to tackle safely the problem of advanced cataract
with co-existing glaucoma. In addition the video will highlight
MSICS technique in lens-induced glaucoma.

VS26 SURGICAL OUTCOME OF EARLY ONSET GLAU-
COMA IN CHILDREN WITH AXENFELD-RIEGER ANOM-
ALY

P.K.R. Beeram, A.K. Mandal

VST Centre for Glaucoma Care, LV Prasad Eye Institute,
Hyderabad, India
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The aim of this video is to highlight the surgical technique
and outcome of primary combined trabeculotomy-trabecu-
lectomy (CTT) in patients with early onset glaucoma (within
three years of age) in Axenfeld-Rieger Anomaly. Forty-four
eyes of 24 patients were analyzed. The success probability
at the end of five years was 93%. At the final follow-up vis-
it 44.14% of patients had a visual acuity = 20/60. Primary
CTT is safe and effective for early onset glaucoma associ-
ated with Axenfeld-Rieger anomaly.

VS27 TWENTY YEARS OF COMPREHENSIVE CARE FOR
CHILDREN WITH CONGENITAL GLAUCOMA

A.K. Mandal

Glaucoma Care Services, L.V. Prasad Eye Institute, Hyder-
abad, India

The aim of management of congenital glaucoma is to con-
trol IOP without medication and to stimulate the develop-
ment of binocular stereoscopic vision. The present video
highlights the holistic care of children with congenital glau-
coma which includes medical, surgical, genetic and rehabil-
itation approaches. Management of congenital glaucoma is
a complex and difficult undertaking. A compassionate com-
mitment from the family as well as all members of the eye
care team is essential to make the children independent in
school and in community.

VS28 CONGENITAL GLAUCOMA - A LEARNER’S PER-
SPECTIVE

A. Rao

Glaucoma Care Services, L.V. Prasad Eye Institute, Hyder-
abad, India

Congenital glaucoma has always interested me because of
the rarity of this condition among children, the difficulty in
diagnosis and the challenges involved in the ongoing man-
agement of these patients. This calls for perseverance and
focused training, a deep interest in the subject and a lifelong
commitment to the patients. In this video, | share my long
and tedious journey as a beginner in congenital glaucoma,
which has been very rewarding in the end.

VS29 REFRACTORY CONGENITAL GLAUCOMA

S. Senthil, G. Chandrasekhar

Glaucoma Care Services, L.V. Prasad Eye Institute, Hyder-
abad, India

Pediatric glaucoma is refractory to medications and surgery
is the mainstay of treatment. About one-fifths of initial filter-
ing surgery for primary congenital glaucoma fail within a
year due to rapid wound healing and excessive scarring.
Secondary glaucomas are associated with poorer success
rates. Glaucoma drainage devices are important alterna-
tives in the treatment of refractory pediatric glaucoma, es-
pecially when filtering surgery has failed. In this video, we
shall demonstrate the procedure, special precautions and
postoperative management of glaucoma drainage device in
pediatric glaucomas.



VS30 THE DIFFERENTIAL DIAGNOSIS OF DESCEMET’S
TEARS (HAAB’S STRIAE) AND SURGICAL OUTCOME OF
INFANTILE GLAUCOMA PRESENTED WITH ACUTE COR-
NEAL HYDROPS

A.K. Mandal

Glaucoma Care Services, L.V. Prasad Eye Institute, Hyder-
abad, India

Descemet’s Tears (Haab’s Striae) most commonly occurs in

congenital glaucoma. Other etiologies include birth trauma,
acute corneal hydrops in keratoconus, and accidental or sur-
gical trauma. The present video will highlight the differential
diagnosis of Haab’s Striae to establish the diagnosis and sur-
gical technique of primary combined trabeculotomy-trabec-
ulectomy for infantile glaucoma presented with secondary
hydrops between 1990 and 2009. Retrospective analysis of
19 children revealed good IOP control without medication in
17 children. The mean follow-up was 40.03 = 51.39 months.
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POSTER ABSTRACTS

General Aspects: Epidemiology

P1 RISK FACTORS FOR GLAUCOMA PROGRESSION:
TORINO’S STUDY. PRELIMINARY RESULTS

A. Actis’, T. Rolle', R. Penna', B. Brogliatti', F. Grignolo'
"Department of Clinical Physiopathology, Section of Ophthal-
mology, Eye Clinic, University of Torino, Torino — Italy

Background: This is a retrospective, observational, forward
study to describe epidemiological characteristics of a sample
population selected among patients of our Glaucoma Center,
followed up in the last year (January 2010-January 2011).
Objective of the study is to determine factors that influence
damage progression of glaucoma.

Methods: 190 patients (378 eyes) with diagnosis of POAG
(primary open-angle glaucoma) were included in the study.
All data were included in the Glaucoma Management System
Database program. For the first time in literature we mea-
sured damage progression evaluating MD (Mean Deviation)
index regression using generalized linear model (GLM). The
GLM generalizes linear regression by allowing the linear
model to be related to the response variable via a link func-
tion and by allowing the magnitude of the variance of each
measurement to be a function of its predicted value.
Results: In the examined sample four factors are significantly
responsible of damage progression: — intraocular pressure:
mean |OP in follow up (every 1 mmHg added a 11.9% in-
creased risk of progression); — hypothyroidism (in therapy
with levothyroxine); — topical and systemic corticosteroids
treatment. Near to be statistically significant are: pachimetry
<510, age > 60 years, vasospastic factors, high blood pres-
sure.

Conclusions: Hypothyroidism is particularly interesting as
a significant factor responsible for glaucoma progression.
This factor needs more investigation (the role of the hypothy-
roidism itself and the role of its therapy). All the present study
will be continued, in order to understand particularly the role
of vascular factors and vascular status of the optic disc
(linked to vasospasm, blood pressure, diabetes ...).

Itis clear nowadays that treating glaucoma means consider-
ing all patient comorbidities. Only a well-done patient’s clini-
cal history and an internal medicine evaluation can help to
determine a good target pressure and a good timing in follow
up.

P2 ABSTRACT WITHDRAWN

P3 TRENDS IN THE USE OF OCULAR HYPOTENSIVE
DRUGS BY OUTPATIENTS WITH GLAUCOMA IN TAIWAN,
1997-2007

J.-C. Lin'

"Department of Ophthalmology, Taipei City Hospital, Heping
Branch, Taipei — Taiwan, Province of China

Background: To define the prescribing patterns of ocular

hypotensive drugs (OHD) in Taiwan over an 11-year period
(1997-2007), to critically comment on changes observed and
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to see whether the trends are consistent with clinical trial
outcomes and published guidelines.

Methods: A cross-sectional study design was implemented
using data from Taiwan’s National Health Insurance Research
Database between January 1997 and December 2007. Out-
patients who were 18 years or older and had at least an
ocular hypotensive drug claim during the study period were
identified. The unit of analysis was each ocular hypotensive
drug prescription for glaucoma outpatient visits. The prescrib-
ing trends were described in terms of annual changes in
prescribing rates and patterns.

Results: The numbers of ocular hypotensive drug prescrip-
tions raised 2.46 fold. The B-blocker class was the most com-
monly used OHD, but the prescribing rates for this class
reached a plateau over time. The prostaglandin analogue
class was the second most frequently prescribed OHD class
and its prescribing rate substantially increased since 2000.
The largest increase in prescribing was for prostaglandin
analogue use. The prescribing rates of new classes of OHD,
a~agonist and fixed combination, also significantly increased
within a short period of time. A trend towards combination
therapy was observed away from monotherapy. The 3-blocker
class was the most commonly prescribed as monotherapy.
Prostaglandin analogue plus B-blocker was the most com-
monly prescribed dual therapy. Prostaglandin analogue,
B-blocker plus carbonic anhydrase inhibitor was the most
commonly prescribed triple therapy.

Conclusion: The prescribing rates of OHDs are shifting from
the older OHDs (B-blocker, miotics) to newer OHDs (prosta-
glandin analogue, o-agonist, carbonic anhydrase inhibitor,
fixed combination). The prescribing patterns of OHDs are
moving toward combination therapy, especially triple therapy.
These findings may imply that management of glaucoma
patients in Taiwan had a positive trend towards recent clinical
trial outcomes and guideline’s recommendation.

P4 CENTRAL CORNEAL THICKNESS MEASURED BY
ULTRASOUND PACHYMETRY OR PENTACAM AS A
PREDICTOR OF PRIMARY OPEN-ANGLE GLAUCOMA
F. Saenz-Frances', L. Borrego-Sanz', E. Santos-Bueso’,
J.M. Martinez-de-la-Casa’, A. Fernandez-Vidal', C. Mendez-
Hernandez', J. Garcia-Sanchez', J. Garcia-Feijoo’
"Hospital Clinico Universitario San Carlos, Madrid — Spain

Background: To determine the capacity of central corneal
thickness (CCT) determined by ultrasound pachymetry (UCT)
or using the Pentacam (pupil axis thickness, PAT and mini-
mum corneal thickness, MCT) to discriminate between
healthy controls and patients with primary open-angle glau-
coma (POAG).

Methods: UCT, PAT and MCT were determined in the right
eyes of 123 control subjects and 128 POAG patients. The
normality of the distributions shown by the three variables
was confirmed in the two data sets (control and POAG) using
Kolmogorov-Smirnov and Saphiro-Wilk tests. Differences
between the two data sets for each variable were identified
using a t-test for independent samples. Three univariate
binary logistic regression models (to discriminate between



POAG and normality) were constructed in which the predic-
tive variables were respectively UCT, PAT or MCT.
Results: All three variables showed a normal distribution in
the two samples. Controls and patients failed to differ signifi-
cantly in terms of UCT (p = 0.06) but did differ in terms of
PAT (mean difference 22.01 microns in favour of controls;
95% CI: 11.97-32.05) and MCT (mean difference 21.675
microns in favour of controls; 95% Cl: 11.36-31.94). The
logistic regression model for UCT was not significant (p =
0.06) but significant discriminatory capacity was shown by
PAT (Odds Ratio (OR) = 0.99; 95% CI: 0.98-0.99; sensitivity:
58.5%); specificity: 64.8%) and MCT (OR = 0.99; 95% ClI:
0.98-0.994; sensitivity: 56.9%; specificity: 64.1%).
Conclusions: CCT measures determined using the Pen-
tacam (PAT and MCT) showed a similar yet not inappreciable
capacity to discern between the control and glaucoma
patients considering this is not an ad hoc diagnostic test for
glaucoma. In contrast, CCT determined by pachymetry (UCT)
lacked this capacity.

P5 BILATERAL IRIDO-CORNEAL ENDOTHELIAL SYN-
DROME: A CASE REPORT

T.G. Merca’, M. Agulto', R. Covar'

'Department of Ophthalmology and Visual Sciences, Univer-
sity of the Philippines — Philippine General Hospital, Manila
— Philippines

Background: Iridocorneal endothelial syndrome is a rare
disease, which encompasses a spectrum of conditions,
including Chandler’'s syndrome, Reese-Cogan syndrome and
progressive iris atrophy. ICE syndrome usually presents as
a non familial, unilateral condition, however, more rare bilat-
eral cases has been seen. It is characterized by corneal
endothelial abnormality, with presence of an abnormal mem-
brane over the trabecular meshwork, causing peripheral
anterior synechiae, iris stromal abnormalities and secondary
glaucoma. The objective of the paper is to report a case of
bilateral ICE syndrome as seen at the Philippine General
Hospital, to discuss the pathophysiology, clinical signs and
symptoms and management of bilateral ICE syndrome.
Methodology: This is a case report of a 12 year old female
who presented with 1 year progressive blurring of vision of
both eyes associated with polycoria, corectopia, iris atrophy
and increased Intraocular pressures as seen in the clinics of
UP-PGH. Work up done includes specular microscopy, disc
photo and perimetry.

Result: A 12-year old female who presented with 1 year
progressive blurring of vision of both eyes associated with
polycoria, corectopia, iris atrophy and increased IOP. On
specular microscopy, there is note of decreased cell density,
polymegethism, pleomorphism and some black cells with
some indistinct borders. Disc photo of both eyes showed
increased Cup to Disc Ratio 0.9 on right, 1.0 for the left with
thinning of the temporal rim of the optic disc, large peripapil-
lary atrophy, retinal atrophy around the disc and tigroid fun-
dus. It showed glaucomatous damage and myopic changes
for both eyes. Automated visual fields showed deep local
depression over the temporal and paracentral area, consid-
ered as early glaucomatous changes for the right eye. For
the left eye, there is deep generalized depression over the
inferior hemifield, threatening fixation, seen as an inferior
arcuate scotoma, indicating severe glaucomatous changes.
Patient’s secondary glaucoma was managed by placing
Baerveldt and Molteno valves to the right and left eyes

respectively, to control the increased intraocular pressures.
Conclusion: Bilateral ICE syndrome is a rare condition. Man-
agement of such include documentation of abnormal endo-
thelium and glaucoma work up. Secondary glaucoma can be
managed using medications, filtering surgeries and glaucoma
drainage devices.

P6 CORRELATION OF GLAUCOMA INCIDENCE AND
PREVALENCE WITH OTHER FACTORS IN UKRAINE

S. Rikov', O. Vitovska?, S. Zbitneva'

'Department of Ophthalmology, National Medical Academy
of Postgraduated Education, Kiev — Ukraine; 2Department of
Ophthalmology, O.0. Bogomolets National Medical Univer-
sity, Kiev — Ukraine

Aim: To evaluate special features of the incidence and prev-
alence of glaucoma in Ukraine in the period from 2001 to
2007.

Results: The incidence of glaucoma in Ukraine increased
from 47 to 65,1 (+29.6%), and the prevalence — from 370 to
542.2 (+36.7%) per 100 000 of population in the period from
2001 to 2007.

The increment rate of the incidence was 11.4% per year and
prevalence — 5.9% per year. The level of incidence was
higher among urban population (coefficient > 1.2), and
among disabled person (coefficient > 2.2) in 70.4% of regions
The coefficient of accumulation of pathology was 8.1. It was
the highest index among all ophthalmological pathology. We
have observed linear correlation between glaucoma inci-
dence and incidence of cerebrovascular diseases (r = 0.47),
diabetes (r = 0.46), genito-urinary diseases (r = 0.81), isch-
emic heart disease and diseases of blood circulation (r =
0.36).

Conclusions: The increasing of incidence and prevalence
of glaucoma in Ukraine reflects worldwide tendency and
requires deep analyses of real causes. Observed correlation
is the base for development the methods of prophylaxis,
increasing of medical care quality.

P7 MODE OF PRESENTATION, AWARENESS AND
SEVERITY OF GLAUCOMA AT PRESENTATION IN AN
URBAN CENTER IN NORTHERN NIGERIA

M. Abdull’, F. Kyari?, C. Gilbert?

'Department of Ophthalmology, ATBUTH, Bauchi — Nigeria;
2London School of Hygiene and Tropical Medicine, London
— United Kingdom

Background: Glaucoma is responsible for 16% of blindness
in Nigerian adults. Glaucoma is more blinding in Africa than
in other regions due to the higher prevalence and more
aggressive natural history. In addition, patients present very
late, usually only when they have extensive field and/or visual
loss; they often do not accept or adhere to treatment and
follow up is poor. These factors influence management deci-
sions and need to be taken into account when deciding which
interventions to assess in clinical trials. The aim of this study
was to determine: the severity of primary glaucoma at pre-
sentation; the level of awareness of the disease amongst
patients; and rates of compliance with treatment among
patients presenting to a university eye clinic in Bauchi, north-
ern Nigeria.

Methods: All consecutive patients aged > 30 years attending
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the clinic over a 3-month period in 2010 were assessed for
glaucoma through history and examination. Examination
entailed visual acuity measurement (Snellen’s E chart);
refraction (ARKM100 autorefraction); pupillary reflexes
(RAPD), and direct, undilated ophthalmoscopy. Those with
a VCDR of > 0.6 in one or both eyes had intraocular pressure
measurement (Goldman Applanation Tonomety), gonioscopy
and visual field analysis (Oculus Twinfield). Treatment
choices were offered and patients asked to come back after
1 month. They were also asked to invite their first degree
relatives for free assessment.

Result: 131 cases of primary glaucoma were recruited from
6291 outpatients. Their mean age was 52 years (range 30-89
years), 40.7% were females. 22.1% had family history of
glaucoma, but 80% knew nothing about glaucoma. 66.4%
were bilaterally blind at presentation (i.e. < 3/60 in their bet-
ter eye). The mean IOP (all eyes) was 31 mmHg and the
mean VCDR was almost 0.9 (0.86 + 0.1). The majority of
patients had presented to the hospital with symptoms (70%);
14% had been referred by colleagues; 8% were first degree
relatives of new cases and 8% attended the hospital for other
conditions. Trabeculectomy was the treatment of choice for
63 eyes: 17 patients agreed to the procedure but only one
returned for surgery during the study. Fear was the common-
est reason for not accepting surgery. Only a quarter of
patients (24.4%) attended follow up at one month. Only 65
of the 259 (25.1%) first degree relatives attended for assess-
ment.

Conclusion: This study confirms that in the virtual absence
of primary eye care in Africa, glaucoma patients present very
late. There is very poor awareness about glaucoma and its
treatment. Surgical treatment is not accepted, and follow up
inadequate. There is reluctance by first degree relatives to
present for assessment. There is a need to develop a locally
acceptable health education package to improve awareness
so that patients not only present earlier but also accept and
adhere to the treatment recommended.

P8 EPIDEMIOLOGY OF CLINICAL FORMS OF GLAU-
COMA IN A PARIS SUB-SPECIALTY CENTER

O. Hamam', Y. Lachkar’

"Institut du Glaucome. Hoépital Saint Joseph, Paris — France

Background: Clinical care of glaucoma must be individual-
ized to the specific forms of the disease. The aim of this study
was to evaluate the relative frequencies of clinical types of
glaucoma on first referral to our glaucoma center.

Material and Methods: This is a prospective epidemiological
screening of all consecutive glaucoma patients, either
referred by their ophthalmologist, or who came on their own
to our glaucoma center between May and August 2010. All
patients had a glaucoma check-up including: general and
ocular histories (family history of glaucoma, general dis-
eases) intraocular pressure measured with Goldmann appla-
nation tonometry, central corneal thickness (CCT), indentation
gonioscopy, slit lamp examination , optic nerve head evalu-
ation, and automated visual field examination. Patients were
then classified according to the European Glaucoma Society
guideline, as Ocular hypertension (OH), Primary Open Angle
Glaucoma (POAG) including Normal pressure Glaucoma
(NPG), secondary open angle glaucoma (SOAG), primary
angle closure (PAC) including primary angle closure glau-
coma (PACG) , and secondary angle closure glaucoma
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(SACG). We also studied several risk factors: race, age, gen-
der, disease duration, refractive error.

Results: A total of 386 adults (769 eyes) were included. 162
patients were male (42%) and 224 female (58%) with a mean
age of 58.6 + 15.8 years. 300 patients were Caucasian
(77.7%) 42 African (10.9%), 33 Oriental (8.5%), 9 Asian
(2.3%). We found 97 eyes OH (10.4%), 344 POAG (44.7%),
8 NTG (1%), 52 SOAG (6.8%), 170 PAC (23%) including 112
PACG (16.4%), and 5 SACG (0.5%). 13.7% were one eyed.
47.4% patients had a positive family history of glaucoma.
Pigment dispersion was observed in 7.8% of OAG and exfo-
liation in 5% of OAG. Mean CCT was 564 + 47.02 p in OHT;
540 +£42.6 pin OAG and 549 + 36.01 p in ACG. In the ACG
groups 75.3% were Caucasian and 48 % were hyperopic;
26.9% emmetropic and 8.9 % myopic. 12.6% had plateau iris
syndrome or configuration.

Conclusion: The most remarkable finding of this study is
that angle closure glaucoma is much more frequent in our
predominantly Caucasian population, than previous studies
of Europeans would suggest [1]. Normal tension glaucoma
is a rare disease. Even in totally asymptomatic quiet eyes,
the diagnosis of open angle glaucoma can be made only after
careful gonioscopy to exclude unsuspected angle closure.
Reference: 1. Quigley HA, Broman AT: The number of peo-
ple with glaucoma worldwide 2010 and 2020. Br J Ophthalmol
2006; 90: 262-7.

P9 ROLE OF GLAUCOMA SOCIETIES IN DEVELOPING
COUNTRIES

M. Nassar!

'"Ophthalmology Department, Menofyia University, Shebin
El-Koom — Egypt

Background: To explain the problems faced by glaucoma
societies and why it is difficult to treat glaucoma in developing
countries. How to solve and how to maximize the efforts to
increase the care for glaucoma patients and CME to ophthal-
mologists.

Methods: Glaucoma societies should exert hard efforts to
prevent the expected rise of glaucoma blind people from
60 million to nearly 80 million by year 2020. This could be
executed by adopting the ‘Right to Sight’ or ‘Vision 2020’
launched by WHO, through health education programs, train-
ing programs to ophthalmologists, national programs for
control of blindness, mobile ophthalmic units and constructing
primary, secondary, tertiary eye care centers.

Results: A plan of action by glaucoma societies and ministry
of health should be carried out to combat blindness.
Conclusion: The suggested strategies set for glaucoma
prevention of blindness are constructing an infrastructure and
support for primary eye care, providing human resources
development and training, and offering models for service
delivery and community participation.

P10 CARDIOVASCULARRISK FACTORS, MALE GENDER
PREDOMINANCE, AGING AND BURDEN OF CHRONIC
OCULAR DISEASES IN AFRICANS WITH GLAUCOMA
M. Nzolantima', B. Longo-Mbenza?, M. Mvitu', S. Cook®
'Department of Ophthalmology, University of Kinshasa and
LOMO Medical Centre, Kinshasa — Congo Democratic
Republic; 2Faculty of Health Sciences, Walter Sisulu Univer-
sity, Umtata — South Africa; *Department of Ophthalmology,
Frere/CMH Hospital, Walter Sisulu University, East London,
Eastern Cape — South Africa



Background: Glaucoma is one of the leading causes of
blindness worldwide. Cardiovascular diseases (CVD) are
now emerging in Black Africans in the course of their demo-
graphic transition. The objective of the study was to describe
the extent of arterial hypertension, type 2 diabetes, aging,
gender influence, and degenerative ocular diseases in glau-
comatous patients.

Methods: A cross-sectional sample of glaucoma suspects
was interviewed in the outpatient department regarding
demographic and personal history of cardiovascular dis-
eases. A comprehensive ophthalmic assessment was con-
ducted. This included: visual acuity, refraction, slit-lamp
biomicroscopy, gonioscopy, applanation tonometry, auto-
mated tangent visual field testing and stereoscopic disc
evaluation. Outcomes included aging (age > 60 years), arte-
rial hypertension, type 2 diabetes, definite primary acute
open-angle glaucoma (PAOAG), optic disc changes, visual
field defects, and vision loss (blindness and visual impair-
ment).

Results: All eligible patients (n = 67) agreed to participate in
the study (response rate of 100%). There was a male:female
ratio of 5:1 and a mean age of 54.2 £+ 16 years. Analysis of
the data showed the following results: Age > 60 years
(52.2%), arterial hypertension (19.4%), type 2 diabetes
(11.9%) and POAG (100%). The onset from symptoms to
diagnosis was < 5 years in 80.6% patients. Visual field
defects were noted in 55.2%, severe optic disc damage in
71.6%, myopia in 32.8%, hypermetropia in 22.4%, and vision
loss in 29.9%.

Conclusion: The high level of cardiovascular risk factors in
this cohort of glaucoma suspects is significant. Prevention
and appropriate management of CVD risk factors and glau-
coma in Black Africans is needed.

P11 FIVE-YEAR INCIDENCE OF OPEN-ANGLE GLAU-
COMA IN ELDERLY CHINESE

M. He'. X. Kong', S. Huang?, B. Liu", Q. Yin'

'State Key Laboratory of Ophthalmology, Zhongshan Oph-
thalmic Center, Sun Yat-sen University, Guangzhou — China

Background: To our best knowledge. the incidence and risk
factors of glaucoma in Chinese population have not been
documented. We attempt to report the 5-year incidence and
risk factors of open-angle glaucoma (OAG) in an elderly Chi-
nese population in urban China.

Methods: Subjects who participating the Liwan Eye Study in
2004 were invited to come back for an eye examination in
2009. Intraocular pressure. gonioscopy. optic disc. visual
field. height. weight and blood pressure were examined as
per a standard protocol. Glaucoma was diagnosed and
defined based on the ISGEO definition.

Result: Of 1081 subjects eligible for 2009 examination (after
excluding 177 died. 147 permanently moved out from the
area). 874 people (80.9%) attended the follow-up examina-
tion. Among 837 subjects without any glaucoma at baseline.
11 people developed definite OAG (5-year cumulative inci-
dence 1.3%. 95% CI 0.7%-2.3%) in either eye. The incident
OAG was associated with baseline IOP (IRR 1.30. 95%ClI
1.14-1.49. p < 0.05) but was not associated with age. gender.
BMI. ocular biometry. vascular factors including MAP(mean
arterial pressure). SPP (systolic perfusion pressure). MOPP
(mean ocular perfusion pressure). DPP (diastolic perfusion
pressure).

Conclusion: 5-year cumulative incidence of glaucoma was
1.3% and it was associated with higher baseline IOP.

P12 AWARENESS OF GLAUCOMA MANAGEMENT AND
CAUSES OF MEDICAL THERAPY NONCOMPLIANCE IN
BLACK AFRICAN PATIENTS

B. Longo Mbenza'

'Department of Internal Medicine, Walter Sisulu University,
Mthatha — South Africa

Background: Glaucoma is one of the leading causes of hos-
pitalization and blindness worldwide. Compliance on medical
therapy is poor. We hypothesize that this is due to the follow-
ing factors: a lack of education. ineffective and inefficient
management. poverty and the poor quality of doctor-patient
relationship. The objective of the study was to verify this
hypothesis.

Methods: A cross-sectional study was undertaken using a
structured questionnaire administered to African glaucoma
patients admitted to Ophthalmology Division. Teaching Hos-
pital of Kinshasa. DR Congo. The Knowledge. attitudes and
Practice (KAP) method of World Health Organization was
used to collect information about awareness of diagnosis.
glaucoma treatment purpose. prescribed drugs. satisfaction
after drug administration. duration of treatment. and self
reported noncompliance to glaucoma therapy.

Results: The sample included 67 African glaucoma patients.
Their mean age was 54.2 £ 16 years. 56 males and 11
females were assessed. The outcome revealed that only 11%
were aware of glaucoma diagnosis from doctors. 80% were
not aware of their prescribed Glaucoma medication. 35.8%
of the treatment duration. 26.9% the purpose of the treat-
ment. and 92% of the prognosis for vision. The rate of self
reported noncompliance to glaucoma therapy was 68.5%.
Glaucoma therapy was considered not effective by 75% and
65.6% were dissatisfied with treatment. The significant inde-
pendent causes of noncompliance to glaucoma therapy were
lack of money. undefined treatment duration. and shortage
of drugs.

Conclusion: Better patient education by doctors. interven-
tions directed at the attitudes of patients. the quality of doctor-
patient relationships and drug supply may improve treatment
compliance in Black African glaucoma patients.

P13 PREVALENCE OF DIABETES AND HYPERTENSION
IN GLAUCOMA PATIENTS AND EVALUATION OF SYS-
TEMIC THERAPY

A. Dave', L. Tejwani’, T. Arora', A. Panda’, H.l. Singh’,
T. Dada’

'Glaucoma Services, Dr R.P.Centre for Ophthalmic Sciences,
All India Institute of Medical Sciences, New Delhi — India

Background: Systemic Hypertension and Diabetes mellitus
are common associations with primary glaucoma in adults.
We evaluated the prevalence. systemic control and the ade-
quacy of therapy of Diabetes mellitus (DM) and Hypertension
(HT) in glaucoma population visiting a tertiary care eye facil-
ity at a university hospital.

Methods: Consecutive glaucoma cases attending the out-
patient services were evaluated for the presence of DM and
HT and any systemic / ocular medications being taken were
recorded. Their blood pressure (BP) and fasting blood sugars
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(FBS) were evaluated. Control levels for BP were kept at =
130/80 mmHg for diabetics and 140/90 mmHg for non-dia-
betics. Diabetes was considered controlled at FBS = 130
mg%.

Results: Of three hundred and forty five glaucoma cases
evaluated 160 (46.37%) were POAG and 185 (53.62%) were
PACG. Mean age was 57.90 + 11.19 years with males com-
prising 60.86% of study group. One hundred and sixty five
(47.82%) glaucoma patients had HT and 103 (29.85%) glau-
coma patients had DM including 55 (15.94%) patients who
had both. Seventy seven (48.12%) patients of POAG had HT
while 88 (47.56%) patients with PACG had the same. Fifty
four (33.75%) POAG patients had DM while 49 (26.48%)
PACG patients were diabetics. Ninety two (55.75%) hyper-
tensives had blood pressure above control levels and 52
(50.48%) diabetics had uncontrolled blood sugars. Only 7
(12.72%) patients with both the systemic diseases were
adequately controlled. The medications being used for HT
were amlodipine. atenelol. enalapril. losartan and hydrochlo-
rothiazide. Diabetics had been prescribed metformin. gliben-
clamide. glipizide. rosiglitazone. pioglitazone and insulin.
Among the hypertensives 93 (56.36%) patients were on
topical B-blocker (0.5%timolol). 62 (37.57%) were on topical
a-agonist (0.15%brimonidine) and 39 (23.63%) were on oral
B-blocker (atenelol). Fifty four (52.42%) diabetics were on
topical R-blocker. Fifteen (9.09%) patients were found to be
on combined systemic and topical R-blocker therapy.
Conclusion: A large majority of adult glaucoma patients had
concurrent systemic disease. which was not adequately con-
trolled. Patients were using systemic medications with known
interactions with ocular hypotensive medications. Health edu-
cation with emphasis on systemic diseases and its impact on
glaucoma therapy should be an integral part in the manage-
ment of a glaucoma patient. This study thus emphasizes a
need for better coordination between medical physicians and
glaucoma specialists.

P14 ASSOCIATION OF OPEN-ANGLE GLAUCOMA WITH
PERFUSION PRESSURE STATUS IN THE THESSALONIKI
EYE STUDY

F. Topouzis', M.R. Wilson?, A. Harris®, P. Founti', F. Yu?,
E. Anastasopoulos', T. Pappas’, A. Koskosas', A. Saloni-
kiou', A. Coleman*

'A’ Department of Ophthalmology, Aristotle University of
Thessaloniki, Thessaloniki — Greece; 2School of Medicine,
University of Colorado Denver and Health Sciences Center,
Denver — USA,; *Department of Ophthalmology, Indiana Uni-
versity School of Medicine, Indiana — USA; “Center for Eye
Epidemiology, Jules Stein Eye Institute, David Geffen School
of Medicine, University of California Los Angeles, Los
Angeles — USA

Background: To investigate the association of open-angle
glaucoma (OAG) with perfusion pressure (PP) status (PP
level with or without anti-hypertensive treatment [anti-HTN])
in the Thessaloniki Eye Study (TES).

Methods: TES is a cross sectional population-based study
of chronic eye diseases in subjects = 60 years of age in
Thessaloniki, Greece. Among 2261 clinic-visits, 135 OAG
cases were identified. Diastolic PP (DPP) and systolic PP
(SPP) were calculated. Subjects were divided into 6 groups:
low DPP (< 20" percentile) with (n = 234) or without anti-HTN
(n =214), median DPP (20"-80" percentile) with (n = 710) or
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without anti-HTN (n = 640), and high DPP (> 80" percentile)
with (n=268) or without anti-HTN (n=185). Subjects were also
divided into 6 groups of SPP status accordingly. Percentages
of OAG in groups were compared using logistic regression
models with median DPP and median SPP without anti-HTN
groups as references. Adjustments were made for age, gen-
der and vascular factors identified as risk factors for OAG in
a previous analysis (coronary artery bypass or vascular sur-
gery and diabetes treated with insulin).

Results: The 20" and 80" percentiles for DPP were 58.5
mmHg and 79 mmHg respectively; for SPP they were
110mmHg and 147.5mmHg respectively. Low DPP with anti-
HTN group presented with statistically significantly higher
odds for OAG compared to the reference group (Odds Ratio,
2.02, 95% Confidence Interval, 1.16-3.52, p = 0.013). Low
DPP without anti-HTN, high DPP with or without anti-HTN
and median DPP with anti-HTN groups were not associated
with OAG. Also, none of the SPP status groups were associ-
ated with OAG.

Conclusions: This is the first study reporting that low DPP
is associated with increased likelihood for OAG only in sub-
jects receiving anti-HTN, while low DPP in subjects without
anti-HTN is not associated.

P15 NEURAL RIM WIDTH CHARACTERISTICS (ISNT
RULE) OF OPHTHALMOLOGICALLY NORMAL JAPA-
NESE DETERMINED IN A POPULATION-BASED STUDY:
THE KUMEJIMA STUDY

A. lwase’, M. Araie?, T. Tsutsumi®, A. Tomidokoro?®, H. Sakai*,
S. Sawaguchi*

"Tajimi lwase Eye Clinic, Tajimi — Japan; 2Kanto Central Hos-
pital, Tokyo — Japan;  Department of Ophthalmology, Tokyo
University, Tokyo — Japan; “Department of Ophthalmology,
University of Ryukyus, Okinawa — Japan

Purpose: The neuroretinal rim shows somewhat character-
istic configuration in the normal subjects, and Jonas et al
(IOVS, 1988) reported that the rim was broadest at 6 o’clock
position (I), followed by that at 12, 3 (right eye) and 9 (right
eye) o’clock position (S, N and T, respectively) in 457 normal
Caucasians (ISNT rule). This rule is often used in clinical
practice to facilitate detection of glaucoma. Since inter-eth-
nical difference in disc morphology is known, the pattern of
difference among I, S, N and T rim width may be different in
ethnical groups other than Caucasians. However, a popula-
tion-based study rarely reported statistics of I, S, Nand T rim
width except that Aravind et al (IOVS, 2008) reported several
interesting findings including that mean rim width is greater
in N than S in healthy south Indians. We analyzed the rim
width data obtained from a normal participants of a recent
population-based study performed in a southwest liland of
Japan (Kumejima Study).

Method: In the Kumejima Study, 3762 subjects (81.2% of
the eligible residents aged = 40 years) participated in the
ophthalmologic examinations including sequential stereo-
scopic disc photography. Excluding eyes being not qualified
for analyses such as those with unsatisfactory image quality,
glaucoma or other ocular abnormalities, pseudophakia, or
aphakia, stereo-photographs of both eyes of 2311 ophthal-
mologically normal subjects were used for analyses. While
stereoscopically viewing the disc, disc and cup contours were
drawn and magnification corrected, and I, S, N and T rim



width were determined using the method we previously
reported (Saito et al. Ophthalmology, 2009).

Result: Since |, S, N and T rim width showed significant
inter-eye correlation (r = 0.63 — 0.48, p = 0.000), the right eye
data were presented. I, S, N and T rim width averaged 0.47,
0.37, 0.44 and 0.29 mm, respectively. INST (37.8%) was the
most common pattern followed by NIST (25.4%), ISNT
(10.3%), NSIT (7.2%), INTS (7.1%), SINT (2.1%), SNIT
(2.1%), NITS (1.7%). | rim width was broader than S in 62.3%
of eyes, | rim width the broadest in 59.6%, N in 34.9%, S in
5.2%, T in 0.3% of eyes. Multiple regression analysis indi-
cated that younger age correlated with broader rim width at
all positions, larger disc size with narrower S, N and T rim
width, but broader | rim width, higher IOP narrower | and N
rim width, higher diastolic blood pressure (BP) broader S rim
width, male gender broader S rim width and female gender
broader | rim width.

Conclusion: ISNT pattern was not the most common pattern
of rim width difference in normal Asian (Japanese) eyes,
while INST pattern was the most common. Age, gender, dia-
stolic BP, disc size and IOP significantly influenced all or a
part of the S, N and T rim width. It was interesting that effects
of diastolic BP, gender and IOP was different between | and
S rim width.

P16 OUT-PATIENT CLINIC BURDEN AND SURGICAL
OUTPUT OF GLAUCOMA IN THE MEGACITY OF LAGOS,
NIGERIA

B.J. Adekoya', S. Shah?

"Lagos State University Teaching Hospital, Ikeja, Lagos State
— Nigeria; 2London School of Hygiene and Tropical Medicine,
London — United Kingdom

Background: Glaucoma is the second commonest cause of
blindness and foremost cause of irreversible blindness in
Nigeria, and surgery has been advocated as the mainstay of
treatment in the African population. The proportion of out-
patient visits due to glaucoma is generally believed to be
high, but there is a need to know exactly how high. There is
also paucity of information on the number and types of glau-
coma surgeries being performed.

Methods: This was a multi-center cross-sectional survey in
Lagos city, Nigeria. All but one government hospitals (tertiary
and secondary centers) with at least one ophthalmologist or
senior registrar in ophthalmology, and a large private eye
hospital were the study sites (a total of twelve sites evenly
distributed across the state). Data on out-patient department
(OPD) visits were collected over a four-week period from ten
study sites, using a specially designed tally sheet. Information
collected on each clinic day included total visits, total glau-
coma visits, and new glaucoma visits. This was Institutional
visits and review of theatre records over a one-year period
(2009) was done to obtain information on total number of
surgeries, number and types of glaucoma surgeries. Institu-
tional data was collected from all 12 study sites. Data entry
and analysis was done using SPSS 17.0, Microsoft excel and
Stata /IC 11.1.

Results: A total of 6240 patients visited the OPD over the
four-week period, out of which 1577 (25.3%) were glaucoma
patients. The tertiary centers had the highest average OPD
visits (1232), while the secondary centers had the lowest
(462). However, the secondary centers had the highest OPD
visit per ophthalmologist (323 Vs 274) and per doctor (129

Vs 63) compared with the tertiary centers. New glaucoma
presentations were 208 (average per hospital = 22), but only
138 (66.4%) (average per hospital = 14) were previously
unaware of their diagnosis. A total of 4050 surgeries were
performed over the one year period, and glaucoma surgeries
constituted 336 (8.6%). Number of glaucoma surgeries per
ophthalmologist per month in the tertiary, secondary and pri-
vate centers was 0.5, 0.9 and 1.4 respectively. Trabeculec-
tomy with intra-operative 5 fluorouracil was the commonest
procedure (272 / 81.0%). Laser surgeries 44 (13.1%) were
carried out only in the private hospital.

Conclusion: Glaucoma visits constitute a significant propor-
tion of eye clinic visits in Lagos state, Nigeria, and therefore
necessary manpower, infrastructure and equipments should
be put in place at all levels of eye care for its optimal manage-
ment. There is also a need to strengthen the secondary eye
care centers in the state with the adequate manpower for
them to function effectively as the bridging gap between the
primary and tertiary centers. There is a relatively low output
of glaucoma surgeries, and this needs to be further investi-
gated from the patients’ and providers’ perspective and
appropriate measures taken to manage it.

P17 ANTERIOR CHAMBER DEPTH AND ITS ASSOCIA-
TIONS WITH OCULAR AND GENERAL PARAMETERS IN
ADULTS IN RURAL CENTRAL INDIA. THE CENTRAL
INDIA EYE AND MEDICAL STUDY

S. Panda-Jonas', V. Nangia?, R. Gupta?, R. Gupta?, A.
Khare?, A. Sinha?, S. Agarwal?, K. Bhate?, J. Jonas®
'Department of Ophthalmology, Medical Faculty Mannheim
of the Ruprecht-Karls-University Heidelberg, Mannheim, Hei-
delberg — Germany; 2Suraj Eye Institute, Nagpur, Maharash-
tra, Nagpur — India; *Department of Ophthalmology, Medical
Faculty Mannheim of the Ruprecht-Karls-University, Heidel-
berg — Germany

Background: To investigate the normative data of anterior
chamber depth and its associations in adults in rural Central
India.

Methods. The population-based Central India Eye and Med-
ical Study included 4711 subjects (aged 30+ years) of 5885
eligible individuals (response rate, 80.1%). The subjects
underwent an ophthalmologic examination including mea-
surement of the anterior chamber depth by sonography and
chamber angle by slit lamp assisted biomicroscopy and goni-
oscopy.

Results: After excluding pseudophakic or aphakic eyes,
anterior chamber depth measurements were available for
9057 eyes of 4615 (98.0%) subjects with a mean age of 49.1
+ 13.2 years (range:30-100 years) and a mean refractive
error of -0.11 + 1.77 diopters (range:-21.75 to +7.75 diopters).
Mean anterior chamber depth (ACD) was 3.22 + 0.34 mm.
In multivariate analysis, a shallow chamber depth was sig-
nificantly associated with higher age (p < 0.001), female
gender (p < 0.001), shorter body stature (p = 0.003), hyper-
opic refractive error (p < 0.001), higher lens thickness (p <
0.001), and shorter axial length (p < 0.001). In a similar man-
ner, the anterior chamber angle width as assessed by slit
lamp assisted determination of the peripheral chamber depth
(van Herick’'s and Foster’s method) was significantly associ-
ated with younger age (p < 0.001), male gender (p < 0.001),
lower hyperopic refractive error (p < 0.001), higher axial
length (p < 0.001) and deeper anterior chamber (p < 0.001).
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Anterior chamber depth was significantly associated with the
anterior chamber angle width.

Conclusions: In the rural Central Indian population, a shal-
low anterior chamber was associated with higher age, female
gender, short body stature, hyperopia, thick lens, and shorter
axial length. As a corollary, the anterior chamber angle was
narrower in elderly female hyperopic subjects with a short
axial length. Compared with population-based data from East
Asia (China), the anterior chamber was markedly deeper in
India. The data may be helpful to explain anatomic relation-
ships of the anterior segment of the eye, to elucidate risk
factors of angle-closure glaucoma, and to explain ethnic dif-
ferences in the prevalence of angle-closure glaucoma.

P18 A DIARY OF GLAUCOMA CASES FROM A RURAL
GENERAL OPHTHALMIC PRACTITIONER OF A DISTRICT
TOWN IN EASTERN INDIA

S. Samanta’

'Department of Ophthalmology, Calcutta National Medical
College, Kolkata — India

Background: The general ophthalmic practitioners in the
rural areas are the first group of eye specialists who used to
come across the glaucoma suspects in the community. With-
out sophisticated state of the art gadgets, these ophthal-
mologists have to diagnose the cases and to refer them to
the advanced center for further investigations in quest of bet-
ter rationalized management. Here is such a diary of a gen-
eral ophthalmologist who is practicing in a rural district town
for more than three decades. It has shown as birds eye view
of the epidemiology of glaucoma cases in Eastern India. This
study is aimed for a proper planning for intervention in regard
to Glaucoma Care Service for the Community at large within
limited resources.

Methods: 100 consecutive (at random) established cases of
glaucoma were selected from the Diary who were under the
care of the ophthalmologist within one year to thirty years.
All were primarily examined and diagnosed provisionally as
glaucoma by external ocular examination, visual acuity, direct
ophthalmoscopy and Schiotz tonometry at the first visit to the
ophthalmologist. Then the diagnosis was well established by
further sophisticated instruments like applanation tonometry,
automated perimetry and OCT at referral center. All the
patients were managed at the beginning by the ophthalmol-
ogist by both medication (topical drops and systemic Acet-
azolamide, etc.) and surgery (trabeculectomy) whichever was
found necessary. In many cases they had been subsequently
treated at higher centers by laser iridectomy, trabeculotomy,
etc.

Result: There is no significant sex preponderance. In 65%
cases one eye is involved and the other remains within nor-
mal limit for the first five years or so. 25 % cases reported
with marked visual loss in one eye (almost up to counting
finger at one feet or only PL) at the first visit. The distribution
of the type of glaucoma amongst the 100 cases are as fol-
lows: — 4% congenital glaucoma, 8 % aphakic or pseudopha-
kic glaucoma, 15 % normotensive glaucoma, 5% chronic
angle-closure glaucoma, 15% acute congestive glaucoma
(of them 10% are following hypermature morgagnian cata-
ract), 42% chronic simple glaucoma, 7% neovascular glau-
coma, 1% from other causes like spherophakia, 3% absolute
glaucoma etc. 98% of the patients continue regular treatment
after diagnosis.
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Conclusion: Chronic simple glaucoma and normotensive
glaucoma are the silent major causes of blindness in this
region. Though an abundant cataract operation facilities are
available even in rural areas, still ignorance lead to cataract
glaucoma. However, compliance with regular treatment is
noteworthy amongst the glaucoma patients which definitely
indicate that timely detection of the disease will reduce the
burden of blindness from glaucoma from the community.

P19 INFLUENCE OF SCAN QUALITY ON CONFOCAL
SCANNING LASER OPHTALMOSCOPY AUTOMATED
SHAPE ANALYSIS WITHIN THE BRIDLINGTON EYE
ASSESSMENT PROJECT

A. Poostchi’, S. Vernon', H. Zhu?, D. Crabb?

'Department of Ophthalmology, University Hospital, Notting-
ham — United Kingdom; 2City University, London — United
Kingdom

Introduction: The Heidelberg Retinal Tomograph (HRT)
contains a number of data analysis tools designed to assist
in identification of glaucomatous damage. These may be
confounded by differences in scan quality.

Purpose: To determine the effect of scan quality on GPS in
a normal elderly population.

Design: Population based cross sectional observational
study.

Participants: 6812 normal eyes (defined with visual fields
and intraocular pressures) of 3460 subjects (mean age 72
years, range 65 — 89 years) from The Bridlington Eye Assess-
ment Project.

Methods: Patients underwent optic nerve imaging using
HRT2. Scan data was imported into a later version of the
device for calculation of GPS.

Results: MPHSD ranged from 8-258 um, with mean 34 um
(SD 25 um). MPHSD and Cup-Disc ratio were significant
covariates (p < 0.001) within a generalised linear model with
the global GPS score as the dependent variable.

MPHSD was significant even when scans with MPHSD > 50
um were excluded (p < 0.001). MPHSD was not significant
when scans with MPHSD > 30 um were excluded from the
analysis (p = 0.17)

Conclusion: MPHSD may be confounded by disc morphol-
ogy. GPS should be interpreted with caution in scans
acquired with MPHSD > 30 um.

General Aspects: Population Genetics

P20 EPIDEMIOLOGY OF EXFOLIATION IN AN ISOLATED
GREEK VILLAGE

M. Wirtz!, P. Kramer?, A. Dimopoulos?, D. Mikropoulos?, T.
Giannopoulos?, K. Kaltsos?, |I. Georgiadou?, V. Toumanidou?,
J. Samples’, M. Nasr?, I. Voudouragkaki®, A. Konstas®
'Department of Ophthalmology, 2Department of Neurology,
Oregon Health & Sciences University, Portland — USA;
3Department of Ophthalmology, 1%t University, AHEPA Hos-
pital, Thessaloniki — Greece

Purpose: To evaluate the prevalence of exfoliation (XFS) in
Taxiarchis and familial pattern of occurrence of lysyl oxidase-
like protein 1 (LOXL1) polymorphisms with XFS in this iso-
lated village population.

Methods: Eight hundred fifty-nine villagers from Taxiarchis,



an isolated village at the top of Mt. Holomonta, were enrolled
in a clinical and genetic study. Participants underwent a
detailed ophthalmological exam. The LOXL1 SNPs,
rs1048661 and rs3825942, were sequenced bi-directionally.
Results: We examined 541 of the villagers for exfoliation.
Twenty-two individuals (all greater than 50 years old) had
XFS of which 13 had exfoliation glaucoma (XFG). The result-
ing prevalence of XFS in individuals over 50 years old is 9.7%
and in those over 70 years old is 19.1%. The 22 XFS subjects
were included in twelve pedigrees, which may share common
ancestral founders. Seven of the families consists of trios
whereas five of these pedigrees are multigenerational . Nota-
ble among these are one pedigree in which all four affected
individuals are homozygous for both LOXL1 risk alleles and
in another all four XFS individuals carry the Thr377Met
MYOC mutation. There is no evidence for maternal inheri-
tance of XFS in this kindred.

Conclusions: The prevalence is much lower in this village
compared to published reports to other regions in Greece. It
is comparable however to published results from other iso-
lated populations in the world.

P21 OCULAR, DEMOGRAPHIC AND GEOGRAPHIC FEA-
TURES OF EXFOLIATION GLAUCOMA IN TWO US-
BASED HEALTH PROFESSIONAL COHORTS

L. Pasquale’, J. Hee Kang?, S. Loomis', J. Wiggs', J. Stein®
'Department of Ophthalmology, 2Department of Medicine,
Boston — USA; *Department of Ophthalmology, Ann Arbor
—USA

Background: Most prior epidemiological surveys on exfolia-
tion syndrome (ES) have included racially homogeneous
populations drawn from geographically discrete areas, limit-
ing the ability to discover novel determinants of this condition.
Stein et al.," using a de-identified database, reported that
most recent residence in the southern tier of the continental
United States (US) relative to residence in middle tier was
associated with a reduced risk of ES and exfoliation glau-
coma (EG) in a multivariable model controlling for age, race
and other factors. The purpose of this work is to describe
ocular, demographic and geographic features associated
with EG in two health professional cohorts, where participants
are located throughout the continental US, an area spanning
15 degrees of latitude. There is detailed identifiable informa-
tion regarding childhood and young adulthood residence as
well as other covariates in these cohorts.

Methods: We included 78,955 women in the Nurses Health
Study and 41,317 men in the Health Professionals Follow-up
Study in this prospective study. Participants were followed
during the periods 1980-2008 and 1986-2008, respectively.
Eligible participants were 40+ years old, did not have EG at
baseline and reported receiving eye examinations during
follow-up. Information regarding demographic features,
potential confounders and geographic residence at birth, age
15, age 25 and at last follow-up was collected. During follow-
up, 275 EG cases were confirmed with medical record review.
We estimated relative risk of EG in each cohort separately
and pooled results with meta-analysis. The main outcomes
were pooled multivariable rate ratios (pPMVRR) of ES and
their 95% confidence intervals (95% CI).

Results: EG was strongly age related with subjects = 75
years old at 44-fold increased risk compared to those aged
40-55 years (pPMVRR = 44.3; 95% CI: 21.9 — 90.0). While

men were 73% less likely to develop EG than women in
multivariable analysis (MVRR = 0.36 95% CI: 0.23 — 0.46),
no racial predisposition to EG emerged. Compared to living
in the Northern tier of the continental US at birth and at age
15, living in the middle (pPMVRR = 0.57; 95% CI: 0.45-0.73])
and southern tier (PMVRR = 0.29; 95% CI: 0.14-0.61) was
associated with a reduced risk of EG. Similar trends were
noted when we examined most recent residence in relation
to EG (data not shown). In a model accounting for residence
at various time periods (birth, age 15, age 25 and most
recent), we found only residence at age 15 in the middle
(PMVRR = 0.57; 95% CI: 0.34-0.98) and southern tier (Pmvrr
= 0.39; 95% ClI: 0.16-0.99) relative to the northern tier was
significantly related to EG.

Conclusions: In this US-based cohort, racial group was not
a risk factor for EG. Attributes associated with living in the
middle and southern US continental tier during childhood are
associated with a reduced risk of developing EG.
Reference: 1. Stein JD, Pasquale LR, Talwar N, et al. Geo-
graphic and climatic factors associated with exfoliation syn-
drome. Arch Ophthalmol 2011; accepted, in press

P22 HERITABILITY OF GLAUCOMA TRAITS: A REVIEW
OF TWIN AND FAMILY STUDIES

P. Sanfilippo!, D. Mackey?, A. Hewitt', C. Hammond?
'Centre for Eye Research Australia, University of Melbourne,
Melbourne — Australia; 2University of Western Australia, Lions
Eye Institute, Perth — Australia;*Twin Research & Genetic
Epidemiology, Kings College London, London — United
Kingdom

Background: The purpose was to collate and summarize
the findings of ophthalmological heritability studies, and to
compare family and twin studies and methods of heritability
estimation.

Methods: We searched on the four main research websites
using nine keywords. No date or language limitations were
applied. Any study that reported a heritability estimate for an
ophthalmic trait or allowed one to be calculated from the data
provided was included. We grouped the various studies
broadly by phenotype.

Results: 82 articles were retrieved: 37 were concerned with
glaucoma, 28 with refraction, 4 with ARMD, 5 with diabetic
retinopathy and 4 with cataract. The highest reported herita-
bility for an ophthalmic trait is 0.95 for central corneal thick-
ness, indicating that observed variation in this parameter is
largely governed by genetic factors. Conversely, corneal
fluorescence has been shown to be non heritable with varia-
tion wholly attributable to environmental influences. Over
60% of the studies employed a twin study design and a
similar percentage utilized variance components methods
and structural equation modeling (SEM) to derive their heri-
tability values. Using modern SEM techniques, heritability
estimates derived from twin subjects were generally higher
than those from family data.

Conclusion: In this systematic meta-analysis we have com-
piled a concise archive of heritability studies in ophthalmol-
ogy. Many of the estimates are in the moderate to high range,
but to date the majority of genetic variants accounting for
these findings have not been uncovered. Much work remains
to fully elucidate their molecular etiology.
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P23 PHENOTYPE OF JOAG IN A LARGE MALAY FAMILY
WITH MYOCILLIN ASN480LYS MUTATION

Z. Mimiwati', K. Nurliza’, A.T. Liza-Sharmini?, P. Mohammad
Reza’

"Department of Ophthalmology, University of Malaya, Kuala
Lumpur — Malaysia; 2Department of Ophthalmology, Univer-
sity Sains Malaysia, Kubang Kerian — Malaysia

Purpose: To describe the phenotype and to identify the pres-
ence of myocillin gene variants in a Malay family with juvenile
open-angle glaucoma.

Method: A 37-year old Malay gentleman, our index case of
JOAG with a strong family history of glaucoma was identified
in University Malaya Medical Centre, Kuala Lumpur in 2003.
Family members were traced throughout Malaysia and were
examined for signs of glaucoma which included the measure-
ments and assessments of intraocular pressure, optic disc,
automated perimetry, central corneal thickness (CCT) and
imaging of the optic disc/retinal nerve fiber layer with Heidel-
berg Retinal Tomograph (HRT) Il and/or Optical Coherence
Tomography. Peripheral venous whole blood from these sub-
jects was collected for genomic DNA extraction and MYOC
gene screening. Patients were diagnosed with JOAG if they
presented with an IOP greater than or equal to 22 mmHg in
either eye by applanation tonometry, open iridocorneal angle
on gonioscopy, characteristic optic disc damage or typical
visual field loss by Humphrey automated perimeter, disease
onset before age 40 and exclusion of secondary causes of
glaucoma.

Result: We examined 122 of 153 living members of this four-
generation family. The pedigree chart commenced from the
index patient’s maternal grandmother (deceased) who had a
history of a blinding eye disease at a young age. JOAG was
found in 32 family members, including 11 who were newly
diagnosed during the screening and showed characteristics
of autosomal dominance. The mean age at diagnosis was
28.8 + 8.8yrs, with a mean IOP of 38.6 + 13.3 mmHg. 12 eyes
already had NLP. MYOC gene screening revealed non-syn-
onomous polymorphism EX3 1440C > A Asn480Lys was in
all but 2 affected members. 4 mutation carriers were glau-
coma suspects (age range 9-31 yrs).

Conclusions: Asn480Lys mutations were found in this large
Malay family with JOAG. The phenotype showed an early
onset of the disease with an aggressive course if not treated.
Therefore it is important to offer clinical and genetic screen-
ing of family members with JOAG to identify those who are
undiagnosed and those at risk in order to initiate early treat-
ment.

P24 THE NEW MYOC GEN MUTATION IN MALAY PRI-
MARY OPEN-ANGLE GLAUCOMA PATIENTS

A.P. Gandasubrata'

'Department Of Ophthalmology, Padjadjaran University-
Cicendo Eye Hospital, Bandung — Indonesia

Background: Genetic factor is thought to be one of the deter-
minant factors that affects the increased intra ocular pressure
(IOP) or susceptibility of optical cell.The objective of the pres-
ent study is to study the MYOC gene mutation in Malay
POAG patients.

Methods: This study is an epidemiology genetic with case
control design. The study was conducted at Cicendo Eye
Hospital Bandung, Faculty of Medicine Padjadjaran Univer-
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sity and Eijkman Institute Jakarta from June 2009 to May
2010. Study group was 13 POAG patients selected by con-
secutive sampling while control group was 15 normal indi-
viduals who do not have family relationship with the
glaucomatous patients. Genetic analysis of MYOC gene was
done using blood from both study and control groups.
Results: This study found glu86val and thre32iso MYOC
mutations. There was no significant difference between study
and control groups in glu86val (p = 0.644, OR:95% CI) and
thre32iso (p = 0.644, OR : 95% CI) MYOC mutations.
Conclusion: There was a new MYOC mutation gene in
Malay race.

General Aspects: Pathogenesis

P25 VASCULAR BIOMARKERS IN GLAUCOMATOUS
AQUEOUS HUMOR

S.C. Sacca', A. Battistella?, A. 1zzotti?

'Department of Head/Neck Pathologies, St Martino Hospital,
Ophthalmology Unit, Genoa — lItaly; 2Department of Health
Sciences, Section of Hygiene and Preventive Medicine, Uni-
versity of Genoa, Genoa — Italy

Purpose: The Anterior Chamber from a biological point of
view as a space surrounded by endothelium and path by a
liquid should be considered a vessel. The endothelial leuko-
cyte adhesion molecule-1 (ELAM-1), is the earliest marker
of atherosclerotic plaque in the vasculature, and is activated
in HTM cells collected from patients with glaucoma. The aim
of this paper is to investigate the expression of others vas-
cular biomarkers in the aqueous humor of patients with pri-
mary open angle glaucoma (POAG) and controls.
Methods: Aqueous humor proteome was analyzed by anti-
body micro-array from 20 patients. Ten patients with uncon-
trolled intraocular pressure despite maximal therapy
undergoing filtering procedures and 10 patients undergoing
senile cataract surgery. The expression of tested proteins
was detected by protein Cy3/Cy5 labeling, column purifica-
tion and hybridization on antibody-spotted glass micro-array.
Fluorescent signals were detected by fluorescence laser
scanning.

RESULTS: Acqueous humor levels of The vascular smooth
muscle cell (VSMC) as well as of vasodilator-stimulated
phosphoprotein (VASP) were significantly higher (p < 0.01)
among POAG patients than controls; On the contrary Throm-
bospondin (TSP)-4 expression were significantly lower (p <
0.01) in both POAG patients and controls.

Conclusions: The TSP-4 is abundant in atherosclerotic
lesions and in areas prone to development of lesions and
may influence the recruitment of macrophages. In our sample
TSP-4 has shown no increase perhaps because its presence
is linked to external factors to homeostasis endothelial. The
VSMC is a highly specialized cell whose principal function is
contraction, thereby decreasing the diameter of a blood ves-
sel to regulate the blood flow and pressure. The VASP is an
important regulator of actin dynamics and stabilizes endo-
thelial barriers through interaction with cell-cell contacts and
focal adhesion sites. Our data support the hypothesis that a
progressive accumulation of oxidative damage in the anterior
chamber of the eye and specifically at the trabecular mesh-
work level occurs during glaucoma. The expression of these
proteins in Aqueous humor of glaucomatous patients reflects



the damage that occurs in Trabecular meshwork endothelium
and shows its functional decay which is clinically followed by
IOP increase.

P26 REDUCTION OF ER STRESS ALLEVIATES GLAU-
COMA SYMPTOMS IN A MOUSE MODEL OF MYOCILIN
GLAUCOMA

M.H. Kuehn', G.S. Zode?, V.C. Sheffield®

'Department of Ophthalmology and Visual Sciences, 2Depart-
ment of Pediatrics, The University of lowa, lowa City — USA,;
3Howard Hughes Medical Institute, University of lowa, lowa
City — USA

Background: Mutations in the gene Myocilin (MYOC) are a
significant cause of juvenile glaucoma and contribute to the
development of primary open angle glaucoma in some
patients. To date, the mechanisms that lead to elevated intra-
ocular pressure (IOP) as a result of MYOC mutations have
not been fully elucidated. We recently developed a transgenic
mouse model of MYOC-glaucoma to investigate the func-
tional and biochemical consequences of MYOC mutations.
Methods: Transgenic mice were created expressing human
MYOC with the pathogenic Y437H mutation under the control
of the CMV promoter (Tg-MYOC-¥4¥™). The development of
elevated IOP and resultant glaucoma phenotypes was deter-
mined using non-invasive tonometry, optic nerve sections,
retinal ganglion cell (RGC) counts, and pattern ERG (pERG)
deficits. Proteomic and immunohistochemical approaches
were used to demonstrate expression of endoplasmic reticu-
lum (ER) stress molecules. Additionally, Ad5 vectors express-
ing either normal or Y437H MYOC were used to drive
expression of these genes in cultured cells and in mouse
eyes.

Results: Starting at approximately 3 months of age Tg-
MYOC-Y#™ mice develop significantly elevated IOP when
compared to wildtype (WT) littermates (20.3 mmHg vs. 14.1
mmHg). The development of elevated IOP results in progres-
sive loss of RGC (18% loss at 5 months of age and 30% at
12 months) and optic nerve axons (38% at 12 months of age).
Tg-MYOCY4¥™" mice also present a 63% reduction of pERG
amplitudes at 12 months of age. Proteomic and immunohis-
tochemical evaluation demonstrated increased expression
of markers of the unfolded protein response (UPR) in the
trabecular meshwork of Tg-MYOC-Y437H mice, including
GRP78, and activated elF2 alpha, ATF-6, IRE and XBP-1.
Significantly, induction of UPR in normal mice, through
intracameral injections of inhibitors of ER function, results in
a statistically significant and dose dependent elevation of
IOP. Conversely, oral administration of a chemical chaperone
known to alleviate ER stress and UPR significantly reduces
IOP and attenuates glaucoma phenotypes in Tg-MYOC-Y437H
mice.

Conclusion: Our data indicate that pharmaceutical reduction
of UPR decreases IOP in Tg-MYOC-Y4"™ mice suggesting
that UPR activation is an essential component of the patho-
physiology of myocilin mutations. Furthermore, ER stress
and/or UPR are sufficient to induce elevated IOP, even in the
absence of MYOCY4¥™, ER stress in TM cells can result from
numerous genetic and environmental challenges suggesting
that this mechanism may also contribute to elevated IOP in
POAG in some patients without MYOC mutations.

General Aspects: Quality of Life

P27 DIRECT QUANTIFICATION OF PHYSICAL ACTIVITY
AND TRAVEL OUTSIDE THE HOME IN THE NORMAL
DAILY LIVES OF GLAUCOMA PATIENTS

E. Maul', C. Hochberg', E. Chan’, D. Friedman'

'"Wilmer Eye Institute, Johns Hopkins University, Baltimore
— USA

Background: Visual field loss from glaucoma has been asso-
ciated with worse balance, more falls, and worse self-reported
mobility. However, the impact of visual field loss on mobility
has not been directly quantified. Here, we describe the use
of tracking devices to measure physical activity and the fre-
quency of out-of-home travel in the daily lives of individuals
with glaucoma.

Methods: Glaucoma patients with bilateral visual field loss
and control subjects without significant visual field loss (as
defined by standard automated perimetry) were recruited. All
subjects were between 60 and 80 years of age. Physical
activity over 1 week was monitored in terms of steps using a
waistband accelerometer, and travel outside the home was
monitored with a cellular network based tracking device. Dif-
ferences in physical activity and out-of-home travel were
evaluated in multivariable models incorporating demographic
variables, co-morbid illness, the proportion of weekend days,
and weather as covariates.

Results: Sixty-five glaucoma subjects and 37 controls were
enrolled between July 2009 and November 2010. Subjects
had an average of 6.8 days of valid accelerometer data and
6.3 days of valid tracking data. Glaucoma subjects did not
differ from control subjects with regards to age, race, gender,
employment status, or educational level (p > 0.15 for all). The
median steps per day in control and glaucoma subjects were
5,510 (interquartile range [IQR] = 3,455-7,454) and 5,137
(IQR = 3,012-6,881) respectively. In multivariable models,
visual field mean deviation (MD) was a significant predictor
of daily steps taken, with a 5 decibel (dB) worsening in the
better-eye field associated with a 12% reduction in daily steps
(p = 0.01, 95% CI = 3-20%). Education (9% more steps per
additional year, p = 0.003, 95% Cl = 3-15%) and co-morbid
illness (13% less steps per co-morbid illness, p = 0.06, 95%
Cl =-1to 24%) were independent predictors of physical activ-
ity. Glaucoma subjects made fewer excursions outside the
home per day than controls (median = 1.00 vs. 1.33; p =
0.02), and the percentage of person-days with no excursions
outside the home was greater for glaucoma subjects than for
control subjects (28.2% vs. 18.6%, p = 0.007). In multivari-
able models, glaucoma was associated with a greater likeli-
hood of making an average of one or fewer daily excursions
out of the home as compared to controls (OR = 3.5, p = 0.01,
95% Cl = 1.3-9.3), and the odds of making one or fewer daily
excursions out of the home increased 54% for every 5 dB
worsening in the better-eye visual field MD (p = 0.02, 95%
Cl=1.1-2.2).

Conclusions: Patients with glaucoma restrict physical activ-
ity to levels far below recommended guidelines and also limit
travel outside the home. The substantial impact of glauco-
matous visual field loss on mobility outcomes demonstrates
the importance of vision-preserving treatments, and high-
lights the need for interventions to help maintain indepen-
dence and adequate levels of physical activity.
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P28 THE ASSOCIATION BETWEEN PRIMARY OPEN-
ANGLE GLAUCOMA AND MOTOR VEHICLE COLLISIONS
S. Tanabe', K. Yuki?, N. Ozeki?, D. Shiba?, K. Tsubota?
Tanabe Eye Clinic, Yamanashi City — Japan; 2Keio Univer-
sity School of Medicine, Department of Ophthalmology,
Shinjyuku-ku — Japan

Background: Motor vehicle collisions (MVCs) are one of the
most serious public health concerns in the world: estimates
put the number killed in MVCs annually at 1-2 million, with a
further 50 million injured, costing the global community about
US$518 billion. Information conveyed via the visual senses
is the most relevant to a driver’s assessment of the road
situation at any given time, and proper visual function is
essential for avoiding MVCs. Therefore, it is reasonable that
many countries mandate a visual function examination of
some sort for all driver’s license applicants. The association
between MVCs and glaucoma has been investigated in sev-
eral preceding studies, but their conclusions are mixed. The
aim of this study is to investigate and compare the incidence
of motor vehicle collisions involving individuals with or without
primary open-angle glaucoma (POAG).

Methods: A total of 265 subjects were consecutively enrolled:
121 (79 men, 42 women; age: 62.1 = 8.0 years) with POAG;
and 144 (95 men, 49 women; age: 61.2 + 7.9 years) who
were free of ocular disease. POAG was diagnosed on the
basis of the presence of the following three findings: (1) glau-
comatous optic cupping represented by notch formation,
generalized enlargement of cupping, senile sclerotic disc or
myopic disc, or nerve fiber layer defects; (2) typical glauco-
matous visual field defects such as Bjerrum scotoma, nasal
step, or paracentral scotoma compatible with optic disc
appearance; and (3) open and not occludable angle observed
on gonioscopy. Participants answered a questionnaire on
MVC experience during the previous 10 years, past driving
experience, and daily driving habits. The POAG group was
subdivided into 3 groups according to disease severity (mild,
moderate, or severe) to assess the relationship between
POAG severity and MVC risk.

Results: A statistically significant association between
POAG severity and MVC frequency was observed: 3.5% of
the controls, 0.0% of the mild POAG group, 3.9% of the mod-
erate POAG group, and 25.0% of the severe POAG group
had experienced MVCs (p = 0.007, Cochran-Armitage trend
test). The severe POAG group had experienced a much
higher frequency of MVCs during the surveyed period than
the control group (p < 0.010, Fisher's exact test). Logistic
regression analyses to account for confounding factors (age,
presence of diabetes mellitus, driving history, time spent driv-
ing per day, and best corrected visual acuity in the better or
worse eye) produced consistent results.

Conclusions: Advanced POAG with marked visual field
defects may be a risk factor for MVCs.

P29 VISION-RELATED QUALITY OF LIFE AND RETINAL
NERVE FIBER LAYER PARAMETERS ASSESSED BY
SPECTRAL DOMAIN OCT IN PATIENTS WITH GLAU-
COMA

C. Hirneiss', A. Kampik', M. Kernt', M. Vogel'
"Ludwig-Maximilians-University, Department of Ophthalmol-
ogy, Klinikum der Universitat Manchen, Munich — Germany

Purpose: To assess the relationship between structural
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alterations in the peripapillary retinal nerve fibre layer (RNFL)
in patients with glaucoma and their functional impact on glau-
coma specific health-related quality of life (hr-QoL).
Methods: Patients with glaucomatous optic neuropathy
underwent the following examinations: spectral-domain opti-
cal coherence tomograpy (SD-OCT) of the peripapillary
RNFL, standard automated perimetry (SAP), Goldman appla-
natory intraocular pressure (IOP) and a complete ophthal-
mological examination. Glaucoma specific hr-QoL was
assessed using the German version of the Glaucoma Qual-
ity of Life 15-item questionnaire (GQL-15). The relationship
between functional and structural impairment was deter-
mined using a modified GQL-15 analysis (range 0 — 100),
SAP parameters mean defect (MD) and pattern standard
deviation (PSD), IOP and SD-OCT parameters for normality/
borderline/abnormality from database deviations as well as
total nerve fibre layer thickness for each sector.

Results: Forty-one patients were included. MD for the better
eye was mean -3.70 + 5.06 SD and -6.05 + 5.04 for the worse
eye. The logarithmic values of GQL-15 mean score (79.92 +
16.86) showed significant correlations with the MD for the
better eye (Spearman-Rho 0.408, p = 0.013). PSD was not
correlated. One way ANOVA revealed a significant relation-
ship between logGQL-15 and SD-OCT classification in the
nasal sector of the better eye (p = 0.035, respectively) and
between logGQL-15 and the OCT-classification in the tem-
poral-inferior sector of the worse eye (p = 0.009). The other
sectors or the global value/classification revealed no signifi-
cancy, neither did IOP or visual acuity.

Discussion: Patients with glaucoma report a reduced hr-QoL
assessed with the GQL-15, that is correlated with the MD of
the better eye. Structural parameters assessed by SD-OCT
associated with diminished hr-QoL are the nasal sector of
the better eye and the temporal inferior sector of the worse
eye. The findings may help to understand, which regions of
glaucomatous damage have most important influence in qual-
ity of life in patients with glaucoma.

P30 PREVALENCE OF ANXIETY AND DEPRESSION IN
GLAUCOMA PATIENTS IN MEXICO

C. Hartleben', S. Herrero'

'Department of Glaucoma, Instituto de Oftalmologia, Mexico
City — Mexico

There are data that suggest that emotional disturbances in
glaucoma patients can affect their compliance with medica-
tion, for which reason the appropriate diagnosis of psycho-
logical stress can be very important in the treatment of
glaucoma. The prevalence of anxiety and depression was
studied in 400 patients at the Conde de Valenciana Institute’s
Glaucoma department. The Hospital Anxiety and Depression
scale was used. Additional extra questions as to economy
and co-morbidities were added. Anxiety was found in 26%,
depression in 17% and both anxiety and depression in 12%,
totaling 52% of patients with a positive test. The test also had
positive correlations with poverty and insufficient funds for
buying the required medicines. 36.25% of the patients spon-
taneously and specifically mentioned glaucoma as a cause
of anxiety and stress. There was also a statistically significant
correlation between anxiety and depression and the pres-
ence of economic difficulties, worse visual fields and poorer
vision. We concluded that anxiety and depression are fre-
quent in these patients, and that it is convenient to study this



area of mental health, to provide a better care for glaucoma
patients.

P31 OCULAR SURFACE DISEASE AND QUALITY OF LIFE
IN PATIENTS WITH GLAUCOMA

S. Skalicky', I. Goldberg', P. McCluskey'

'Department of Ophthalmology, University of Sydney, Sydney
— Australia

Background: Ocular surface disease (OSD) is likely to be
associated with poorer glaucoma-related quality-of-life (QoL).
It may also be associated with glaucoma severity, and with
specific medical or surgical therapies for glaucoma. We aim
to investigate the relationship between ocular surface dis-
ease and glaucoma-related Qol, glaucoma severity and
glaucoma treatment in patients with open-angle glaucoma
(OAG).

Methods: A cross-sectional study was performed involving
124 patients with mild (n = 48), moderate (n = 34) or severe
(n = 19) glaucoma and 23 controls who were ocular hyper-
tensive or glaucoma suspects not receiving glaucoma treat-
ment. Severity was stratified according to the Nelson
Glaucoma Severity Scale (based on the degree of binocular
visual field loss). Demographic information was collected via
interviews; the Ocular Surface Disease Index (OSDI) and
Glaucoma Quality of Life-15 (GQL-15) questionnaires were
administered. Visual function was assessed by clinical exam-
ination and visual field testing. Group differences were eval-
uated using analysis of variance; for non-parametric data
Kruskall-Wallis analysis of ranks was performed with signifi-
cance set at p < 0.05. Age-adjustment of p-values was per-
formed using analysis of covariance for parametric data and
Kruskall-Wallis analysis on age-stratified non-parametric
data. A univariate regression analysis modeled OSDI score
to glaucoma severity, visual field indices, GQL-15 score,
glaucoma surgery and the number and type of glaucoma
medications. Age, gender and patient demographics were
assessed for any correlation with OSDI score. Significant
predictive variables were modeled in a multivariate regres-
sion analysis; the strength of correlation was assessed using
parametric and non-parametric methods.

Results: OSDI scores and the number of patients with OSD
increased with increasing glaucoma severity. (p < 0.001 and
p < 0.005) Summary (and sub-factor) GQL-15 scores
reflected decreased QoL with increasing glaucoma severity
(p < 0.001). These trends were maintained after sub-stratifi-
cation for age and gender. On univariate analysis OSDI was
significantly correlated with GQL-15 summary score, glau-
coma severity, multiple topical glaucoma medications, worse
eye PSD and MD scores, use of topical beta blockers, topical
carbonic anhydrase inhibitors and glaucoma filtration sur-
gery. No treatment correlated with a low OSDI score. Age,
gender, visual acuity and prostaglandin analogues did not
correlate with OSDI score. On multivariate regression analy-
sis GQL-15 summary score was predictive of OSDI score
(odds ratio 4.14, 95% confidence interval 2.59 — 6.63, p <
0.001).

Conclusions: OSD is more common in patients with increas-
ing glaucoma severity and is associated with poorer glau-
coma-related QoL.

P32 VISUAL DISABILITY, QUALITY OF LIFE AND BUR-
DEN OF CARE IN GLAUCOMA PATIENTS

N. Kumari’, S.S. Pandav', J. Ram', S. Kaush'

'Advanced Eye Centre, PGIMER, Chandigarh — India

Background: Glaucoma has been found to be associated
with significant psychological distress for several reasonsi.e.
due to psychological impact of diagnosis, inconvenience of
treatment for the whole life, side effects and cost of treatment
and damage to visual fields. This disability and loss of qual-
ity of life affects not only glaucoma patients but has potential
to cause medical, social and financial difficulties to the whole
family. Reduction in quality of life in glaucoma patients is well
documented but data on disease burden caused by glaucoma
on society or caregivers is scanty. It is more relevant in the
developing world as family members are the main care givers
in patients with all disabilities. This study was designed to
study the quality of life and disability in patients with glau-
coma and burden of disease on their families and to compare
it with that in patients with cataract.

Methods: This study was an observational, prospective,
cross-sectional study with single time assessment of each
case. Participants consisted of persons more than 40 years
of age recruited from glaucoma and lens clinic, from July
2008 to June 2009. Study included 100 glaucoma patients
and 50 cataract patients as controls, who were group
matched for age and sex. Inclusion criteria for glaucoma
patients were diagnosed cases of primary open angle glau-
coma, primary angle closure glaucoma, normal tension glau-
coma or ocular hypertension, on regular follow up for atleast
3 years. Inclusion criteria for cataract patients as control were
diagnosed unoperated cases of visually significant age
related cataract. Exclusion criteria were presence of any
organic disorder or cognitive impairment or current use of
any medication due to a psychiatric disorder, co-existing ocu-
lar pathology, undergone ocular surgery except glaucoma
surgery within the last 6 months, drug or alcohol dependent
subjects. Patients were interviewed to obtain information on
visual disability and vision-specific quality of life using
National Eye Institute Visual Field Questonnaire-25
(NEIVFQ-25) and on general quality of life using WHO qual-
ity of life Brief Hindi version (WHOQOL-Bref). Burden of care
of disease was assessed using Family Burden Interview
Schedule. Outcome measures included scores of all three
questionnaires.

Results: Scores for glaucoma were significantly lower than
cataract in general vision, social function, mental health, role
difficulties and dependency subscales in NEIVFQ-25 (p <
0.05). General quality of life scores were significantly poorer
in glaucoma as compared to cataract patients in all domains
of WHOQOL Bref including general well being, physical
health, psychological, social relationship and environment (p
< 0.05).There was more burden of care in families of glau-
coma patients as compared to cataract patients in Family
Burden Interview Schedule for all sub scales including finan-
cial burden, disruption of routine family activities, family lei-
sure, family interaction, physical health, mental health (p <
0.05).

Conclusion: The general quality of life, visual disability and
influence of limitation in visual functioning on health related
quality of Life was significantly poor in glaucoma patients,
and burden of care was significantly more in families of glau-
coma patients as compared to that with cataract.
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P33 QUALITY OF LIFE IN GLAUCOMA PATIENTS
T. Gracner', J. Ursic', D. Pahor'
'Department of Ophthalmology, Maribor — Slovenia

Background: Quality of life in glaucoma patients is clinically
difficult to evaluate. The Glaucoma Quality of Life Question-
naire (GQL-15) is one of many questionnaires that have been
developed to asses patients visual disability relating to dif-
ferent tasks. Quality of the questionnaire can be evaluated
through the degree of correlation with objective indices of
disease stages in glaucoma.

Methods: 78 patients with the same stage of glaucoma in
both eyes, visual acuity of at least 0.8 in each eye and no
additional ocular disease were included in the study. Accord-
ing to the Hodapp classification 22 patients had early glau-
comatous loss, 16 moderate glaucomatous loss and 22
advanced glaucomatous loss. 22 patients with ocular hyper-
tension and no visual field loss served as control group. All
patients completed a GQL-15, sent to their home by regular
mail.

Results: The scores of GQL-15 showed a significant cor-
relation with perimetric mean deviation (MD) values (r = 0.42,
p < 0.001). There was a statistically significant difference in
GQL-15 score between control group and patients of any
stage of glaucoma. However, GQL-15 scores were not sig-
nificantly different between patients of different glaucoma
stages. Patients most often reported difficulties with adjusting
to bright lights, going from light to dark room or vice versa,
and adjusting to dim lights. Activities related to peripheral
vision showed the highest degree of correlation with the glau-
coma stage (p < 0.001).

Conclusions: Patients visual disability relating to different
activities, evaluated with the GQL-15, were significantly asso-
ciated with objective indices of disease stages in glaucoma.
The questionnaire provides a helpful tool in understanding
patients subjective perception of the disease and plays an
important part in treating glaucoma patients.

P34 COMPARATIVE ANALYSIS OF VISION-RELATED
QUALITY OF LIFE INDICATORS BY THREE QUESTION-
NAIRES, IN PATIENTS WITH GLAUCOMA AND CON-
TROLS WITH CATARACT

G. Murthy', P. Acharlu?, A. Niranjan', L. Samak’

'Glaucoma Service, Vittala International Institute of Ophthal-
mology, Bangalore — India

Background: The National Eye Institute Visual Function
questionnaire (NEI VFQ), Visual activities questionnaire
(VAQ), and the Indian Visual function questionnaire (Ind
VFQ) are some of the questionnaires to assess VRQOL.
There is a lack of publications on QOL of glaucoma patients
in India and performance of VRQOL questionnaires in the
Indian population with glaucoma.

Aims and Objectives: To assess the QOL using 3 question-
naires, namely, NEI VFQ 25,VAQ, Indian VFQ 33. To assess
the relation of clinically measured indicators of vision loss
with the overall scores and subscale scores.

Design of study: Prospective, comparative, clinic based
observational study, in an urban setting.

Material and Methods: Inclusion Criteria — glaucoma-
patients with POAG, PACG,OHT. Controls — Normals and
early Cataract (< LOCS grade Il). Exclusion Criteria — Sec-
ondary glaucoma. Ocular Co-morbidities except Cataract.
Patients who were unable to understand and answer the
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questionnaires. Totally, 300 patients with Glaucoma, and 150
controls were enrolled in the study. 100 glaucoma patients,
and 50 controls were administered each questionnaire (NEI
VFQ25, VAQ, IND VFQ33). All participants underwent a com-
plete Glaucoma evaluation including Humphrey Visual fields
(30-2, Sita Standard). Random selection of questionnaire,
and administered on consecutive patients by structured face
to face Interviews, by two trained counselors outcome mea-
sures: BCVA, Visual Field Indices: MD, PSD, VFI, QOL
scores from IVFQ, VAQ and VFQ. Statistical analysis: SPSS
version 15.

Results: The characteristics of the three patient groups allo-
cated to the three questionnaires were comparable in Age,
Education, Employment, Insurance, Living situation, and
Diagnosis (ANOVA and Chi square tests). Patients in the
Glaucoma group were further divided into- no field loss, mild,
moderate and severe based on extent of visual field loss
(MD). All the eight subscales of the VAQ were significantly
affected in patients with glaucoma, when compared to con-
trols (Mann Whitney U p = 0.001). Among the 12 subscales
of the NEI VFQ, General Health, General Vision, Mental
Health, dependency, Driving and Peripheral Vision were sig-
nificantly affected in patients with Glaucoma, when compared
to controls (p = 0.0001, MW- U). There was no difference in
the scores of three subscale groups of Indian VFQ, in Glau-
coma patients compared to controls. VAQ, and NEI VFQ
scores were poorer in those with lesser BCVA (p = 0.003,
0.004, MW-U test). IVFQ scores failed to show any correla-
tion with BCVA (p = 0.065, MW-U). MD, PSD and VFI cor-
related with VAQ and NEI VFQ scores. IVFQ showed no
correlation with visual fields indices. VAQ and NEI VFQ
scores correlated with severity of field loss (Kruskal Wallis
test p = 0.001 — VAQ, p = 0.055 VFQ). IVFQ scores had no
correlation with severity of visual fields loss (p = 0.470, K-W
test). One eyed persons had poorer quality of life (VAQ, NEI
VFQ).

Conclusion: VAQ, and NEI VFQ 25 perform well in differen-
tiating QOL in patients with Glaucoma c/t controls, in our
setting( Urban India). QOL scores correlate with clinical indi-
cators of vision and severity of field loss. The Indian VFQ
does not elicit the QOL difference between cases and
controls and is not correlated with any clinical indicator of
vision.

P35 ABSTRACT WITHDRAWN

P36 THE HIGH FREQUENCY AND DETERMINANTS OF
REDUCED QUALITY OF LIFE AND THE EMOTIONAL
IMPACT RELATED TO THE ANNOUNCEMENT OF THE
DIAGNOSIS OF GLAUCOMA TO AFRICAN PATIENTS

B. Longo-Mbenza', M. Nzolantima’, M. Mvitu Muaka', S.
Cook!

'Department of Internal Medicine, Walter Sisulu University,
Mthatha — South Africa

Background: The announcement of the diagnosis of glau-
coma to patients is a complex task for doctors worldwide.
Data on Quality of Life (QoL) and emotional disorders related
to this chronic disease are available in developed countries
but not in the African setting. The objective of the study was
to investigate the impact of announcement of the diagnosis
on changes in QoL and frequency of personality disorders



and to identify the determinants of reduced QoL in African
glaucoma patients.

Methods: In this cross-sectional study, a research assistant
conducted verbal interviews with glaucoma patients attending
the Department of Ophthalmology. Kinshasa Teaching Hos-
pital. DR Congo. The assessment included: demographic
factors. personality patterns using Hamelin tools. QoL and
visual capacity features in glaucoma using Viswanathan
questionnaires. Ophthalmic assessment included visual acu-
ity. automated tangent screen visual field testing. applanation
tonometry. slit-lamp biomicroscopy. and gonioscopy.
Results: 67 patients with established POAG were inter-
viewed and assessed. 83.6% were males and the mean age
was 54.2 £ 16 years. The results of the interviews showed
that there was a significant change in all factors assessed
after the Ophthalmologist announced the diagnosis of glau-
coma. 68.8% had shown anxiety/stress. 56.3% behavior
disorders. 75% suffered a feeling of severe illness. 90.9%
reported a reduced QoL. and 56.7% had the impression of a
deterioration of Vision loss. Younger age < 60 years. visual
field defects. Intraocular hypertension. and onset of symp-
toms to doctor presentation > 5 years were identified as the
significant and independent determinants of reduced QoL.
Conclusion: Psychopathological considerations are impor-
tant to the announcement of the diagnosis of glaucoma in
Africa. This is particularly important given the epidemic level
of glaucoma and the need to encourage patient understand-
ing and compliance.

P37 STUDY OF CIRCADIAN ACTIVITY IN PATIENTS WITH
ADVANCED GLAUCOMA

M.F. Lanzani', H. Fontana?, N. Zavalia', R.E. Rosenstein’
'Laboratory of Retinal Neurochemistry and Experimental
Ophthalmology, Department of Human Biochemistry, School
of Medicine, University of Buenos Aires, CEFyBO, CONICET,
Buenos Aires — Argentina; 2Glaucoma Division, Santa Lucia
Eye Hospital, Buenos Aires, Argentina, Buenos Aires —
Argentina

Purpose: Glaucoma is a major cause of blindness character-
ized by progressive and irreversible damage of the optic
nerve. Although the degenerative loss of retinal ganglion cells
and visual deficit associated with glaucoma have been exten-
sively studied, recent evidence suggest that glaucoma can
also affected non-image-forming visual functions, such as
the control of circadian rhythms. The aim of this study was
to evaluate the circadian physiology, particularly sleep/wake
cycles in patients with bilateral advanced glaucomatous neu-
ropathy.

Methods: Nine normal control subjects from 55 to 80 years
and nine age-matched patients with bilateral advanced pri-
mary open-angle glaucoma with more than 10 years from
diagnosed, were included in this observational, prospective,
case-control study. Advanced glaucoma damage was con-
sidered as a combination of both an optic nerve with a verti-
cal cup to disc ratio of more than 0,8 and an altered visual
field, defined as a mean deviation worse than -12 db. Sub-
jects with neurologic and motor disorders or those who used
common hypnotic drugs were excluded. The visual field
analysis was performed with a Humphrey Field Analyzer ||
computer 750 and a core program 24-2. We included only
reliable visual fields (fixation losses, false positives and false
negatives below 25%) in phakic and pseudophakic patients.

Patients were required to record the timing and duration of
their sleep and daily activities, and wore an actigraph (Micro-
Mini Motionlogger® Actigraph, USA) on the wrist of the non-
dominant arm for 20 days.

Results: Although no differences in total minutes scored as
sleep were observed between groups, glaucomatous patients
showed a significant decrease in the sleep efficiency and the
percentage of sleep, whereas the amount of wake minutes
and the mean wake episode duration after sleep onset were
significantly higher on the glaucomatous patients than in the
control group.

Conclusions: These results suggest circadian alterations,
particularly in the sleep quality, in patients with advanced
glaucoma.

P38 WHAT DOES THE WORLD LOOK LIKE TO PEOPLE
WITH GLAUCOMA?

G. Spaeth’, A. Williams?

'Department of Ophthalmology, Wills Eye Institute/Jefferson
Medical Center, Philadelphia — USA; 2Temple University,
Philadelphia — USA

Purpose: To understand how glaucoma affects vision and
demonstrate this with illustrations.

Methods: 1) As part of a previous study (ADREV)*, one hun-
dred individuals with varying stages of glaucoma were que-
ried intensively and extensively to develop an understanding
of what those individuals saw. 2) Modeling of visual loss was
done based on what the world would presumably look like
binocularly to individuals with glaucoma, considering the
known effects of glaucoma on visual acuity, visual field, con-
trast sensitivity, dark adaptation and color perception.
Results: A consistent aspect of visual loss present in glau-
coma is ‘blurring’ of vision. This does not appear to be a
decrease in resolution similar to that occurring with macular
change or optic neuritis, but rather a generalized loss of abil-
ity to see boundaries. Also commonly noted is a need for
more light. ‘Missing areas of field’ are rarely noted by patients.
lllustrations graphically demonstrating these changes have
been developed. They do not resemble the classic illustra-
tions intended to portray the nature of visual loss caused by
glaucoma.

Conclusions: With the exception of those individuals who
have bilateral end-stage glaucoma, the classic ‘tunnel vision’
concept of glaucomatous visual loss is faulty. This is not even
particularly accurate for monocular patients. The most con-
sistent aspects of visual loss are 1) generalized decrease in
contrast sensitivity, more marked laterally (temporally), and
2) difficulty seeing in the dark. lllustrations graphically dem-
onstrating these changes have been developed. They do not
resemble the ‘classic’ illustrations intended to portray the
nature of visual loss caused by glaucoma.

References:

1. Altangerel U, Spaeth GL, Steinmann WC: Assessment of
function related to vision (AFREV). Ophthalmic Epidemiology
2006;13: 67-80. 2. Warrian KJ, Lorenzana LL, Lankaranian
D, Dugar J, Wizov SS, Spaeth GL: The assessment of dis-
ability related to vision performance-based measure in dia-
betic retinopathy. Am J Ophthalm 2010; 149: 852-60. 3.
Warrian KJ, Lorenzana LL, Lankaranian D, Dugar J, Wizov
SS, Spaeth GL: Assessing age-related macular degeneration
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Importance of visual acuity and contrast sensitivity in patients
with glaucoma. Arch Ophthalmol 2010; 128: 1-7.

General Aspects: Glaucomas as Cause

of Blindness

P39 PREVALENCE OF LOW VISION FOR GLAUCOMA IN
MEXICAN POPULATION

E. Nancy Sol', C. Hartleben?

'Departament of Low Vision, Institute of Oftalmology Conde
De Valenciana, Mexico — Mexico; ?Instituto de Oftalmologia,
Mexico Df — Mexico

Background: Glaucoma frequently can lead to severe visual
loss and blindness if not taken care in time. The objective of
this study, was to identify and quantify the main factor that
limit visual function and participation in the activities of daily
life, in order to plan optimal program for rehabilitation of low
vision and blindness.

Methods: A sample of 171 patients at the Institute of Oph-
thalmology ‘Conde de Valenciana’ in Mexico City in Novem-
ber 2010, reported the loss of vision as a factor limiting their
daily activities. We evaluated aspects such as: age, gender,
social and demographic characteristics, morbidity, visual acu-
ity (log.MAR) and visual fields (MD in dB).

Results: The average age was 62.5 years, with 65.49%
females and 34.5% males. The economic level is fair to good
in 80.7 % and poor in 19.3% of cases. The 56.8% of the cases
had systemic diseases such as diabetes mellitus in 21 %.
The 72 % is the visual acuity was excellent, 0.1 logMAR or
better, 22.8 % good (from 0.18 to 0.5 logMAR), 2.92% was
moderate (0.6 to 0.88 logMAR) and 2.3% , was poor (1.0 to
1.3 logMAR). The visual fields according to the criteria pre-
sented by Hoddap and cols. was classified as mild in 52.84%,
moderate damage in 18.69% and 28.45% had severe dam-
age. When we examined the patients with good vision, we
found 28.5% with severe visual field loss (worse than -12dB),
and that patients with low vision had severe visual field loss
in 100% of the cases.

Conclusions: We conclude that 5.26% of our patients had
a significant visual acuity impairment, while 28.07% had a
severe visual field loss. Therefore 33.33% of the total sample
had low vision that can significantly limit daily activities. The
economic level reported by patients in this group is favorable
because it is anticipated that the 80.70% will be able to cover
the primary costs of treatment and rehabilitation of disease.
Rehabilitation is aimed at the recovery of visual skills based
on recovery of peripheral visual field loss is not possible at
this moment. In the case of significant central vision loss,
optical aids including relocation prisms image can be used.
Other options are non optical aids such as lighting, use of
contrasts, white cane,and writing guides, electronic aids such
as CCTV and vision therapy.

P40 RISK FACTORS AT DIAGNOSIS FOR BLINDNESS IN
OPEN ANGLE GLAUCOMA

D. Peters’, B. Bengtsson', A. Heijl'

'Department of Clinical Sciences Malmé, Ophthalmology,
Lund University, Malmé — Sweden

Background: Determining risk factors at diagnosis for blind-
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ness in glaucomatous eyes could help to identify patients
who need to be followed more often and treated more aggres-
sively in order to minimize blindness from glaucoma.
Methods: Retrospective study of all patients with primary
open angle glaucoma and exfoliative glaucoma who died
between January 2006 and June 2010, and had been fol-
lowed at the glaucoma outpatient department at Skane Uni-
versity Hospital, Malmé. We recorded the extent of visual
field loss (MD in dB), IOP, presence of exfoliations, gender
and age at the time of diagnosis. WHO criteria defined visual
impairment and blindness. All eyes included in the study had
to have automated perimetry (Humphrey or Competer) at
baseline. Visual acuity or a visual field examination had to
be available 3 years or later before the patient’s death. We
used uni- and multi-variate logistic regression to analyze
association between baseline factors and glaucoma blind-
ness. Median split was applied to determine odds ratio (OR)
for IOP and MD at time of diagnosis.

Results: Six hundred and twenty-three glaucomatous eyes
of 411 patients with mean age of 74.6 years (ranging from
46 to 96) where included in the analysis; 34 eyes, which were
blind already at the time of diagnosis, were excluded from all
analyses. Most patients had moderate visual field loss at time
for diagnosis, median MD was 7.72 dB, ranging from -30.54
to +1.74). Baseline IOP ranged from 6 to 68 mmHg and the
median was 24 mmHg. One hundred and seventy-three
(27.8%) of all included eyes became blind from glaucoma. In
univariate analysis higher baseline IOP, more baseline visual
field loss and exfoliation were significant risk factors for blind-
ness, but in multivariate analysis exfoliation was no longer
significantly associated with blindness. The risk for eyes get-
ting blind in glaucoma was approximately two and a half times
higher in eyes with worse baseline MD (OR 2.56, 95% CI 1.7
— 3.75). It was nearly three times higher in eyes with worse
baseline IOP (OR 2.86, 95% CI 1.96 — 4.15) Age at diagno-
sis and gender did not significantly influence the risk of blind-
ness.

Conclusion: In this large group of glaucomatous eyes, a
worse baseline visual field defect more than doubled and a
higher baseline IOP nearly tripled the risk for blindness.

P41 INVESTIGATION OF FACTORS UNDERLYING MEDI-
CATION NON-COMPLIANCE IN PATIENTS WITH PRI-
MARY OPEN-ANGLE GLAUCOMA: A QUALITATIVE
STUDY

S. McDonald’, E. Ferguson', A. King?, A. Foss?, M. Hagger'
'School of Psychology, University of Nottingham, Nottingham
— United Kingdom, 2Department of Ophthalmology, Queen’s
Medical Centre, Nottingham — United Kingdom

Background: Glaucoma is a chronic condition requiring life-
long medical treatment to lower intraocular pressure and
prevent vision loss (Weinreb & Khaw, 2004). Even though
hypotensive eye drops have proven to lower ocular pres-
sures, approximately 59% of patients do not take their eye
drops as prescribed (Schwartz, 2005). The aim of the current
study was to investigate barriers to medication compliance
in glaucoma patients, patients’ perception of glaucoma and
perceived risks associated with non-compliance.

Methods: Structured interviews were conducted with 33
glaucoma patients (Mean age = 68.8 years). The nVivo8
software was used to analyze the transcribed interviews in
terms of frequency of constructs and to make associations
between themes.



Results: Four unique themes were identified that were linked
to non-compliance: Symptoms of glaucoma (e.g., asymptom-
atic condition); barriers to compliance (e.g., memory; health
beliefs regarding eye drops); consequences of vision loss
(e.g., inability to perform everyday tasks); and causes of glau-
coma (e.g., hereditary, external environment). Overall, 20%
of patients reported 100% compliance and 73.6% reported
they would occasionally miss their eye drops 60% of patients
reported awareness of the relationship between increased
intra-ocular pressure and potential vision loss if medication
is not taken.

Conclusions: Patients’ self-reported experiences of their
glaucoma and treatment regime provide insights to the under-
lying mechanisms of non-compliance. Such findings would
assist healthcare professionals in communicating information
of the risks associated with non-compliance to prescribed
medication. This would potentially serve to motivate patients
to follow treatment recommendations.

P42 SOS GLAUCOMA IN PARAGUAY

J. Sanchez-Dimartino’, M. Bolla’, R. Monzon', N. Sanchez-
Insfran', H. Enciso', G. Pipo Alfonso’

'Fundacion Oftalmologica, Asuncion — Paraguay

Background: Glaucoma is the first cause of irreversible
blindness. Early detection and proper treatment of the dis-
ease may avoid blindness. The present study is to evaluate
the impact of glaucoma patients in Paraguay and determine
glaucoma as a cause of blindness.

Methods: 4,081 records of patients with diagnosis of glau-
coma at Fundacion Oftalmologica from 1999 to 2010 were
retrospectively reviewed. visual acuity, |IOP, optic nerve,
visual fields, and success of medical treatment were evalu-
ated.

Results: Bilateral blindness from glaucoma occurs in 2.52%
of the patients. Monocular blindness occurs in 12.22%. IOP
below 21 mmHg was noted in 71.43% of the cases and glau-
comatous visual field was found in 71.03% of the patients.
Optic disc cup = 0.6 was record in 82.62% of the patients.
Compliance of medical treatment was < than 50% in urban
patients and < than 30% in rural areas, reaching 0% of com-
pliance in deep rural areas.

Conclusions: Blindness from glaucoma occurs in at least
15% of patients with the diagnosis. IOP alone should not be
used as unique criteria for glaucoma detection. Medical treat-
ment failed in rural patients due to poor compliance. Laser
surgery should be considered at first line therapy for some
rural glaucoma patients.

General Aspects: Prevention and

Screening

P43 THE EAST LONDON GLAUCOMA PREDICTION
SCORE (ELGPS): WEB BASED VALIDATION OF GLAU-
COMA RISK SCREENING TOOL

S. Cook', B. Longo-Mbenza?

'Department of Ophthalmology, Walter Sisulu University,
East London — South Africa; ?Professor, Research Champion,
Walter Sisulu University, Umtata — South Africa

Background: Early detection of glaucoma is highly desir-

able. It is difficult for optometrists and general practitioners
to know which patients are at risk. The ELGPS is a web based
risk calculator that has been developed to determine glau-
coma risk at the time of screening. Multiple risk factors that
are available in a low tech environment are assessed to pro-
vide a risk assessment. This is extremely useful in settings
where access to specialist care is difficult. Use of the calcu-
lator is educational. It is a free web based service. Data cap-
ture is user specific.

Method: The scoring system is a web based questionnaire
that captures and subsequently calculates the relative risk
for the presence of glaucoma at the time of screening. Three
categories of patient are described: Unlikely to have glau-
coma; glaucoma-suspect and glaucoma. A case review meth-
odology of patients with known diagnosis is employed to
validate the calculator risk assessment.

Results: Data from the patient records of 400 patients with
an established diagnosis has been captured and used to
validate the screening tool. The website reports that the cal-
culated diagnosis correlates with the actual diagnosis 82%
of the time. Biostatistics analysis showed: Sensitivity = 88%;
Positive predictive value = 97%; Specificity = 75%.
Conclusion: Analysis of the first 400 patients validates the
web based screening tool as being a good method of screen-
ing for the at risk population. The validation is ongoing. The
web based format will allow a more widespread recruitment
for different geographic, population and personnel variables.

P44 A RESOURCE EFFICIENT SERVICE FOR EVALUA-
TION OF PATIENTS WITH SUSPECTED GLAUCOMA

M. Panagiotopoulos’

Department of Ophthalmology, Orebro University Hospital,
Orebro — Sweden

Background: A large number of patients who are referred
to ophthalmologic clinics or private practices under suspicion
of glaucoma do not actually suffer from the manifest disease.
Frequently it is a question of suspected glaucoma, due to
ocular hypertension, glaucoma heredity etc. This group
needs an effective service for evaluation and eventual follow
up. This service should ideally optimise the use of technology
and nurses, freeing physician resources to concentrate on
the complex cases of manifest glaucoma.

Methods: Since early 2008, all patients under care at our
hospital clinic for suspected, but not manifest glaucoma and
all new patients referred to us by primary care physicians or
opticians with high IOP or glaucoma heredity were initially
seen by an ophthalmic nurse. The patients were questioned
about glaucoma heredity, IOP was measured (GAT) and
pachymetry performed. The presence of pseudoexfoliation
and / or pigmentary changes was noted and the visual fields
were checked by FDT (C 20-1). After pupil dilation 3D-OCT
with fundus photography images were recorded. An experi-
enced glaucoma specialist later evaluated all the information,
decided on diagnosis, and informed the patient with one of
five standard letters, including information on follow up.
Results: We have a pool of about 2300 patients under care
at our glaucoma clinic. Approximately 250 new patients are
referred by other health providers and opticians each year.
20% of existing and all of the referred patients have been
redirected to this new type of evaluation service. Of these,
15% of existing and 20-30% of referred patients were judged
to need no further specialist care after their first visit (and
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redirected to opticians for future IOP measurements). This
number increased after subsequent visits to the service. This
has given more time to follow up patients with manifest glau-
coma, with a consequent reduction in waiting lists. We
believe that we have improved the quality of diagnosis in the
group of patients where glaucoma has been suspected by
combination of several diagnostic tests with high sensitivity
and specificity and the evaluation of these by an experienced
glaucoma specialist.

Conclusions: This type of service uses existing resources
to provide a greater number of more qualified evaluations in
a population of patients that consumes a large amount of
healthcare. The glaucoma physician can evaluate a large
number of patients solely from the results taken by the ser-
vice’s nurses. This reduces the waiting lists, but gives a
greater number of patients access to the experience of a
glaucoma specialist. The physician can then dedicate his
time to those patients most in need of advanced care. As well
as giving a high quality of care, the service is cost efficient.

P45 AGREEMENT BETWEEN INTRAOCULAR PRESSURE
MEASUREMENTS BY NURSE PRACTITIONERS AND
CONSULTANTS IN PATIENTS BEING ASSESSED FOR
GLAUCOMA

R. Munneke', M. Smith’, D. Byles', J. Kingett'

"West of England Eye Unit, Exeter — United Kingdom

Background: Increasing rates of referral for glaucoma are
necessitating a move away from the traditional ophthalmolo-
gist provided care pathway in the UK. Increasingly non med-
ical practitioners such as nurse specialists are assessing
patients for glaucoma .This study compares the intraocular
pressure measurements obtained by nurse specialists with
a specialist qualification in glaucoma with the current gold
standard i.e. measurements obtained by a consultant with
subspecialty training in glaucoma.

Method: 20 patients undergoing assessment for glaucoma
had the intraocular pressure measured in one eye by both a
nurse practitioner and a consultant ophthalmologist .Each
assessor obtained 3 measurements and the mean was cal-
culated. The examinations were performed within one hour
of each other to reduce the influence of diurnal variations and
both the nurse practitioner and consultant ophthalmologist
were masked to the others findings. Agreement between the
two examiners was assessed by calculating an interclass
correlation coefficient.

Results: Comparing the 20 measurement sets the mean dif-
ference between recorded intraocular pressure was 1.18
mmHg. An interclass correlation coefficient was calculated
to be 0.98 suggesting a strong degree of correlation between
the two sets of measurements.

Conclusion: Trained nurse practitioners are able to make
reliable assessments of intraocular pressure when assessing
patients for glaucoma. The correlation compares favorably
with previously reported results for community optometrists.
This clinical skill can provide a valuable resource in the diag-
nosis and monitoring of patients with glaucoma

P46 A TELEMEDICINE MODEL TO PREVENT BLINDNESS
FROM FAMILIAL GLAUCOMA

S. Staffieri!, P. Paul?, L. Kearns', D. Mackey?®

'Centre for Eye Research, University of Melbourne, Mel-
bourne — Australia; 2Launceston Eye Institute, Launceston
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— Australia; *Centre for Ophthalmology and Visual Scienc-
es, Lions Eye Institute, University of Western Australia,
Perth — Australia

Purpose: To develop, implement and evaluate a telemedi-
cine model to reduce glaucoma blindness through early
detection of undiagnosed glaucoma in high-risk individuals.
Methods: Individuals with known diagnosis of primary open
angle glaucoma were invited to enroll their first-degree rela-
tives (FDRs) to undergo an eye examination by a registered
nurse trained to perform the examination. Clinical data were
entered into a purpose-built database then graded off-site by
an ophthalmologist to determine presence, absence or sus-
picion of glaucoma. Participants were notified the grading
result and individually tailored recommended review. Newly
diagnosed cases if glaucoma were referred for prompt treat-
ment.

Results: 133 index glaucoma cases agreed to nominate
FDRs for the study: 211 FDRs were available for examina-
tion. Whilst 5% of FDRs were already under treatment for
glaucoma, an additional 5% of those examined were identi-
fied with undiagnosed glaucoma. 14% were graded as having
suspicious signs of glaucoma with an additional 6% found to
have ocular hypertension. For every 19 people screened in
this cohort, one previously undiagnosed case of glaucoma
was identified.

Conclusions: A telemedicine model is an efficient method
for screening, grading and notifying participants of examina-
tion results. Nurses can be adequately trained to undertake
the initial screening examinations, with grading of results
performed offsite by a qualified ophthalmologist. This tar-
geted screening increases the yield of identifying individuals
with undiagnosed glaucoma or those at greatest risk of the
disease. Time and cost efficiencies for this screening model
should be further explored and implemented to prevent glau-
coma blindness.

P47 PREVALENCE OF GLAUCOMA IN A POPULATION
IN ALGERIAN SAHARA

M. Terahi', M. Zenine', Z. Merad-Boudia', M. Tiar’
"Department of Ophthalmology, University Hospital of Bab El
Oued, Algiers — Algeria

Background: To determine the prevalence of glaucoma in
a population in Algerian Sahara (city of El Oued), with high
percentage of melanoderm people and weak socio-economic
condition.

Methods: A group of 938 patients were examined with the
same protocol, which included: assessment of visual acuity
(VA), applanation tonometry, gonioscopy and examination of
the optic disc. Open angle glaucoma (OAG) was defined by
the presence of the following signs : cup to disc ratio(C/D) of
0.4 or more, optic disc palor, optic disc hemorrhages, vertical
cupping, nasal deviation of vessels, baring of circumlinear
vessel; asymmetry of the size of the cups between the two
eyes and ISNT rule modified. OAG was also defined by a
high intraocular pressure(IOP) = 22 mmHg. The diagnosis
was made in blind eyes with raised IOP or previous glaucoma
surgery.

Results: 938 patients were examined. We found a glaucoma
prevalence of 9.2% in our transversal study. The sex ratio
was 1.2, mean age was 59.3 (40-96 years ). The prevalence
increased in age in this population. We found 87 patients with



OAG (92.5%) and 7 patients with normal-pressure glaucoma
(7.4%). 39 patients (44.8%) were known and treated as glau-
comatous, and 48 patients (55.2%) have been diagnosed
having OAG in our study. Risk factors associated with OAG
were: diabetes 21.8% (n = 19), high blood-pressure 18.3%
(n = 16), myopia 13.7% (n = 12) and family history of glau-
coma 9.2% (n = 8).C/D ratio were = 0.9 in 46.1% of known
and treated glaucomatous patients,16 % of diagnosed OAG.
50% of diagnosed OAG had an IOP between 21 and 24
mmHg, 37% between 24 ET 28 mmHg and 13% had an IOP
= 28 mmHg. 47.4% of treated glaucomatous had IOP < 21
mmHg.

Conclusions: In spite of some bias in this study, the preva-
lence of open angle glaucoma seems to be very high in
populations living in Algerian Sahara. Thus, it represents a
major health care problem emphasizing the need for large
scale screening of glaucoma campaigns; for early detection
and prevention of blindness and visual impairment. Manage-
ment of OAG by surgery should be the procedure of choice
because of poor compliance when using eyedrops, and weak
socioeconomic conditions which characterize these popula-
tions.

P48 EARLY DETECTION OF GLAUCOMA: GLAUCOMA
WORLD DAY-SCREENING

S. Ljaljevié¢!, M. Ahmedbegovi¢!, M. Pranji¢', V. Jurisi¢',
E. Alimanovi¢'

'Glaucoma Department, University Eye Clinic KCU Sarajevo,
Sarajevo — Bosnia and Herzegovina

Aim: Glaucoma is usually symptomless and vision loss is
irreversible. With early detection, medications and surgeries
can be used to prevent further vision loss. World Glaucoma
Day aims to educate people about how to assess their risk
for glaucoma and to be aware of the importance of regular
eye exams and disease detection.

Material and Methods: During the glaucoma screening pro-
gram 108 persons were included. We took a database from
patients and paid attention to all glaucoma risk factors (age,
race, family history, diabetes, high myopia, hypertension,
migraine, headache...). We measured |IOP with applanation
tonometry and checked head of optic nerve by ophtalmos-
copy.

Results: Age — most of people were in age of 60-70. (46%),
56% with cardiovascular disease, 50% with hypertension,
17% with family history. Results of IOP: 16% were with IOP
more than 21 mmHg. C/D ratio: 10% more than 0.4 and C/D
asymmetry between two eyes more than 0.2, 2%. 21 of
patients were suspicious on glaucoma and they were invited
on complete glaucoma test on Eye Clinic. After all glaucoma
diagnostics (visual acquity, CCT, applanation tonometry,
gonioscopy Octopus perimetry, OCT), we detected 3 patients
with open-angle glaucoma, one with low tension glaucoma
and one with ocular hypertension.

Conclusion: Finding people with the early stages of glau-
coma, and then treating them before they lose their sight is
the key to prevention of blindness.

P49 A LOW VISION SCREENING IN ITALY PRELIMINARY
REPORT

F.M. Di Marcantonio', E. Tedeschi?

'ASL RM F, Rome - ltaly; 2G. Eastman Hospital, Roma
— ltaly

Background: To find low vision persons needing a rehabili-
tation in the territory of the ASL Rm F of the Lazio Region,
Italy.

Methods: The inhabitants of ASL Rm F aged 70-79 years
with a self-reported visual loss were invited to participated in
the screening. Low vision was classified according to WHO
recommendations as follows: Visual Acuity (VA) of < 3/10 to
1/20, uncorrected acuity or that provided by the corrective
lenses normally used by the patient. The screening included
‘thorough medical history, with particular reference to major
diseases for high risk of low vision (glaucoma, pigmentary
retinopathy, diabetes, high myopia, age macular degenera-
tion), visual acuity (positive < 3/10), Amsler test tonometry:
if positive(ocular pressure> 18 mmHg) a computerized visual
field screening. Subjects screening positive, were invited to
a complete ophthalmologic examination.

Results: The population in ASLRm F that were eligible for
enrolment in our study numbered 5117. 1113 subjects par-
ticipated in the screening (participation rate, 21,5%). There
were 207 visual impairment cases. Only 160 received a com-
plete ophthalmologic examination (participation rate, 77%).
29 cases were low vision (2.6% of the population screened).
The remaining 131 cases had uncorrected or mis-corrected
refractive errors. The causes of low vision were: 1. AMD
(37%), 2. diabetic retinopathy (30%) 3. glaucoma (11%).
Conclusion: The low cost methodology has found a consis-
tent number of persons with best corrected low vision who
need rehabilitation. The prevalence of best corrected low
vision may be underestimated because a group of 47 pre-
senting visual impairment did not participated in final exami-
nation due to problems related to the lack of means of
transport or the lack of persons who can accompany them.
The glaucoma confirmed as third cause of low vision in a
elderly population (70/79 years) who need visual rehabilita-
tion.

P50 GLAUCOMA KNOWLEDGE AND EYE CARE UTILIZA-
TION IN THE GENERAL COMMUNITY AND IN PATIENTS
WITH GLAUCOMA

B. Golebiowski', U. Stahl', F. Stapleton’

'School of Optometry and Vision Science, University of New
South Wales, Sydney — Australia

Background: Glaucoma is one of the leading causes of irre-
versible vision loss in Australia. Although early detection and
treatment are known to reduce the visual impact of this dis-
ease, a high rate of undiagnosed glaucoma suggests that
eye care is underutilized by many in the Australian commu-
nity. Patient education and awareness are key aims of sup-
port and advocacy groups, such as Glaucoma Australia,
underpinning their philosophy that patients who are educated
about their disease will lead to improved lives. This study
aimed to examine the influence of knowledge about glau-
coma on the utilization of eye care by those in the general
community and by patients with glaucoma.

Methods: A telephone questionnaire was designed to survey
randomly selected residents of the general community of New
South Wales in Australia who were over 40 years of age. 500
respondents who had accessed eye care within 5 years
(‘Accessors’) and 300 who had not (‘Non-accessors’) were
surveyed, as well as 100 NSW residents with self-reported
diagnosis of glaucoma. In addition, an identical questionnaire
was posted to 2098 members of Glaucoma Australia who
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had been diagnosed with glaucoma, 900 of whom completed
the survey. The telephone interviews were conducted
between November 2009 and February 2010 and the postal
surveys were returned between February and July 2010.
Participants were asked about their awareness of glaucoma,
the need for regular eye care, the sources of their information
about glaucoma and given a 10 question glaucoma knowl-
edge quiz.

Results: Significantly more Accessors (96%) than Non-
accessors (92%) in the general community reported having
previously heard of Glaucoma (p < 0.05, Fisher’s Exact test).
Significant differences were evident between Accessors and
Non-accessors in the perception of how often eye examina-
tion was required for those over 40 years of age (p < 0.001,
Pearson Chi-square): the majority of Accessors considered
an eye test to be necessary ‘every 1-3 years’, whereas non-
Accessors considered ‘every 5 years’ to be equally accept-
able. Accessors performed better than Non-accessors on the
glaucoma knowledge quiz (average score Accessors 58 +
21%, Non-accessors 51 + 23%, p < 0.001 Independent sam-
ples t-test). In the glaucoma knowledge quiz, the Glaucoma
Australia group appeared to outperform the general com-
munity and glaucoma patients in the general community (GA
76 = 20%, community glaucoma patients 70 + 20%). Whereas
Accessors obtained their knowledge about glaucoma from
family and friends and from their eye care practitioner, Non-
accessors’ primary source of information was television. The
Glaucoma Australia patients obtained their information on
glaucoma from their eye care practitioner or from Glaucoma
Australia literature.

Conclusions: This study highlights a relationship between
knowledge about glaucoma and utilisation of eyecare, imply-
ing that patient education plays a key role in preventing the
impact of eye disease.

Anatomy and Physiology: Conjunctiva

P51 CONJUNCTIVAL EPITHELIAL THICKNESS IN
PATIENTS TREATED FOR GLAUCOMA AND OCULAR
HYPERTENSION

M. Francoz', |. Karamoko', P. Hamard', C. Baudouin' 2,
A. Labbé'?

'Department of Ophthalmology lll, Clinical Investigation Cen-
ter (CIC) 503, Quinze-Vingts National Ophthalmology Hos-
pital, Paris — France; 2Department of Ophthalmology,
Ambroise Paré Hospital, APHP, University of Versailles
-INSERM, U968, Paris, F-75012, Université Pierre et Marie
Curie Paris 6, UMR S 968, Institut de la Vision, Paris F-75012,
CNRS, UMR 7210, Paris — France

Background: Although the long term use of IOP-lowering
topical medications is associated with numerous changes of
ocular surface tissues, the in vivo evaluation of these changes
remains a challenge for clinicians. Spectral Domain OCT
(SD-OCT) can provide images of the anterior segment and
of ocular surface tissues. The aim of this study was to mea-
sure in vivo the bulbar conjunctival epithelial thickness in
patients receiving anti-glaucoma topical treatments, in
patients with dry eye syndrome and in healthy volunteers.

Methods: Fifteen patients treated for glaucoma or ocular
hypertension (OHT) with IOP-lowering medications (group
1), 17 patients with dry eye (group 2) and 28 healthy volun-
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teers (18 patients aged < 40 years (group 3) and 10 patients
aged > 40 years (group 4)) were evaluated in that study. All
patients had a complete ophthalmologic evaluation including
Schirmer test, fluorescein staining and tear break-up time
(BUT) measurement. A SD-OCT fitted with an anterior seg-
ment module (Spectralis OCT®, Heidelberg Engineering,
Heidelberg) was used to measure the thickness of the bulbar
conjunctival epithelium in the superior, inferior, nasal and
temporal regions.

Results: The average thickness of conjunctival epithelium
was 52.56 + 19.02 ym, 51.06 + 22.36 ym, 41.87 + 12.04 ym
and 45.29 + 17.74 ym, in groups 1, 2, 3 and 4, respectively.
The conjunctival epithelium thickness was not statistically
different between healthy volunteers aged < 40 years and >
40 years (p = 0.473). A significant increase of the bulbar
conjunctival epithelium thickness was observed in patients
treated with |IOP-lowering medications and in patients with
dry eye (p = 0.044 and p = 0.014 compared to healthy vol-
unteers aged > 40 years (group 4) respectively).
Conclusion: Anterior-segment SD-OCT can provide a non-
invasive evaluation of the conjunctival epithelium thickness
in vivo. Conjunctival epithelial thickness was increased in
patients treated with IOP-lowering medications and in dry
eye.

Anatomy and Physiology: Cornea

P52 THE EFFECTS OF MAXIMUM AIR PULSE PRESSURE
AND INTRAOCULAR PRESSURE ON CORNEAL HYSTER-
ESIS MEASUREMENTS WITH THE REICHERT OCULAR
RESPONSE ANALYZER

R. Asaoka’, A. Kotecha?, R.A. Russell', D.F. Garway-Heath'
'NIHR Biomedical Research Centre for Ophthalmology,
Moorfields Eye Hospital NHS Foundation Trust and UCL
Institute of Ophthalmology, London — United Kingdom;
2Department of Optometry and Visual Science, City Univer-
sity London, London — United Kingdom

Background: In the Reichert Ocular Response Analyzer
(ORA), Pmax increases with increasing P1 (initially measured
intraocular pressure (IOP)). In a previous study (Asaoka et
al., ARVO 2008), in which different levels of shutdown pres-
sures were used, we showed that the variation of maximum
air pulse pressure (Pmax) may induce an artificial change in
corneal hysteresis (CH) with the ORA, using custom software
to control the level of shutdown pressure (and Pmax). The
aim of this study was to re-evaluate the effect of Pmax on
CH measurements in an independent data set of ORA mea-
surements obtained with the commercially-available ORA
machine.

Methods: ORA measurements and IOP measurements
using Goldmann applanation tonometry (GATIOP) were per-
formed on 41 healthy subjects and 35 ocular hypertensive
patients before and after the administration of apraclonidine.
In addition, central corneal thickness (CCT) was measured.
Multilevel modeling (MLM) was used to analyse the relation-
ship amongst the variables of interest, and bootstrapping was
used to assess the significance.

Results: The regression formula suggested by MLM is: CH
= a*CCT — b*GATIOP - c*Pmax — d*age, where a = 0.40
(95% Confidence Interval (Cl) 0.20 to 0.52), b = -0.39 (CI
-0.90t0-0.24),c =-0.016 (Cl -0.13 t0 0.57) and d =-0.22 (CI



-0.35 to -0.070); all variables were normalized by dividing
[measured value — average of the variable] by the standard
deviation of the variable. Furthermore, bootstrapping sug-
gested that only CCT, GATIOP and age were significant (p
< 0.05). Pmax was not significant (p = 0.92), which may be
attributed to the non-skewed (normal) distribution of Pmax in
this study, contrary to that in the previous study, and a mask-
ing effect of P1 (and GATIOP) on Pmax.

Conclusions: Overall, our results suggest that Pmax has a
potential to induce an artificial change in CH, but in real-world
clinical practice, the actual influence is very small and not
significant.

Anatomy and Physiology: Anterior

Chamber Angle

P53 COMPARISON OF THE SCLERAL SPUR VISIBILITY
IN PRIMARY AND SECONDARY GAZES USING ANTE-
RIOR SEGMENT OPTICAL COHERENCE TOMOGRAPHY
N. Srisamran’ -2, K. Yimrattananuwat?, B. Wanichwecharun-
gruang?

'Queen Sirikit National Institute of Child Health, Bangkok —
Thailand; 2Department of Ophthalmology, Rajavithi Hospital,
Bangkok — Thailand

Background: Anterior Segment Optical Coherence Tomog-
raphy (AS-OCT, Visante™; Carl Zeiss Meditec, Dublin,
California) is a tool for anterior segment imaging of the eyes.
Yet one of its limitations is poor visualization of upper and
lower angles because of eyelid coverage. We introduced a
new method for more visibility of the upper and lower angles
by holding only upper eyelid when subjects looked downward
for superior angle imaging, and vice versa for inferior angle.
In addition, the image colors inversion tool for printed report
may also enhance the sclera spur (SS) identification. To
validate the new method and the benefits of image colors
inversion, SS visibility was used to compare.

Methods: This cross-sectional observational study included
ninety healthy subjects of any age. All participants underwent
a complete eye examination, and AS-OCT imaging. Scleral
spur was defined as the point where there was a change in
curvature of the inner surface of angle wall, often appearing
as an inward protrusion of sclera. The conventional and new
methods were defined by imaging without lids manipulation
and holding only upper eyelid whilst operated consecutively.
Primary gaze was defined by normal eye position. Secondary
gaze was defined by looking downward for superior angle
imaging, and vice versa for the inferior angle. Scleral spur
visibility at 90 and 270 degrees of the right eye was identified
on AS-OCT images by one examiner (N.S.), and masked to
other test results. The examiner tried to identify the SS on
each normal and color inverting image. The SS visibility in
each gaze of each eye was compared by McNemar chi-
square tests. p < 0.05 was considered statistically significant.
Results: The mean age was 43.91 years (range, 17-77
years). Female (71.1%) was predominant.

Conclusions: With the current methods, overall SS identifi-
cations were low (< 60%). On normal AS-OCT images, both
90 and 270 degree, secondary gaze did not improve the SS
visibility. Colors inversion seems to be useful for SS visualiza-

tion in secondary gaze at 90 degree and primary gaze at 270
degree. The newer method to determine the SS such as
automatic identification by the device may be another practi-
cal alternative.

P54 VISUALIZATION OF SCHLEMM’S CANAL BY ANTE-
RIOR SEGMENT OCT IN EYES WITH OCCLUDABLE
ANGLES

H. Sakai', E. Teruya', Y. Arakaki', S. Sawaguchi’
'Department of Ophthalmology, University the Ryukyus, Oki-
nawa — Japan

Purpose: To evaluate the ability of the visualization of Sch-
lemm’s canal by swept-source anterior segment OCT and to
elucidate the relationship between angle occludability and
the visualization of Schlemm’s canal.

Methods: Consecutive 60 eyes of 60 patients with occlud-
able angle were studied. 39 subjects were with primary angle
closure (PAC) or ptimary angle closure glaucoma (PACG)
and 21 were with primary angle closure suspect (PACS). High
resolutional swept-source anterior segment OCT images in
4 quadrants were taken in the dark room condition by the
masked observers. Visualization of the Schlemm’s canal was
judged by a masked glaucoma specialist.

Results: Schlemm'’s canal was observed more frequently in
PACS group (24 eyes, 29%) than that in PAC/PACG group
(26 eyes, 17%). (p = 0.03, chi-square test).

Conclusion: Schlemm’s canal may be damaged more seri-
ously in eyes with PAC/PACG than PACS.

Anatomy and Physiology: Meshwork,

Sclemm’s Canal, Collector System

P55 ENDOTHELIAL-LINED AQUEOUS CONDUITS SPAN
SCHLEMM’S CANAL (SC) TO ATTACH TO COLLECTOR
CHANNEL OSTIA: IDENTIFICATION BY 3D RECON-
STRUCTION OF HISTOLOGIC SECTIONS

M. Johnstone!, C. Hann?, M. Fautsch?, K. Curtiss®, D. Possin?,
E. Martin®, M. Slabaugh?

'Eye Institute, Department of Ophthalmology, University of
Washington, Seattle — USA; 2Mayo Clinic, Rochester — USA;
SUniversity of Washington, Seattle — USA

Background: Transparent cylindrical tubes (about 2/mm
around SC circumference) span between the trabecular
meshwork and SC external wall. The tubes may represent
normal conduits for aqueous flow but are difficult to study.
The purpose of the current report is to describe new tech-
niques to permit study of the transparent tubes. Visco-elastic
dilation of SC provides a light path that permits use of new
non-destructive techniques involving the dissecting micro-
scope, phase contrast and Nomarski (differential interference
microscopy) to image the tubes. Non-destructive imaging is
unable to define tissue composition or relationships to col-
lector channel ostia however. Therefore, structures identified
by non-destructive techniques were identified in the same
tissue by means of serial epon-embedded histologic sections.
The sections were then stacked and processed to provide
computer generated 3D projections.

Methods: Macaca nemestrina monkey eyes (16) to develop
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techniques, Healon injection into SC in each quadrant, Kar-
novsky fixative, 250-500 u radial limbal segments, 80-power
dissecting microscope (41 segments, oblique light, black
background), phase contrast (231 images in 30 segments),
Nomarski 1-2 u sections (5,129 images in 33 segments),
epon embedded 1 u histologic sections (356 serial sections
in 1 segment), Photoshop for Z axis merge of histologic
stacks, ImageJ for 3D projections.

Results: A radial 356 u radial segment of SC circumference
containing 4 tubules was chosen for correlation of nonde-
structive techniques with imaging from 1u histologic sections.
Findings: (Dissecting Microscope) 4 white structures arose
from SC inner wall as a funnel, developing into a cylindrical
structure that then attached to SC external wall; (Phase Con-
trast) 4 semitransparent structures with comparable dimen-
sions, position and topography; (Nomarski) 4 structures
arising from SC inner wall. An optically empty funnel-shaped
area continuous with the juxatacanalicular space was also
continuous with the lumen of an optically empty cylinder that
spanned SC; (Histologic Sections) Tubular structures initially
identified by nondestructive techniques arose from SC endo-
thelium in a funnel shape that developed into endothelial-
lined cylindrical structures with a lumen that traversed SC to
attach to SC external wall; two tubes attached between and
two at the entrance of collector channel ostia. Dissecting
microscope, phase contrast and Nomarski images from other
segments had an appearance like the segment selected for
histologic sections.

Conclusions: Transparent cylindrical tubes identified by
non-destructive imaging approaches using the dissecting
microscope, phase contrast and Nomarski could be corre-
lated with histologic sections. Computer generated projec-
tions of histologic sections demonstrated tubes composed of
endothelium that had a lumen communicating with the aque-
ous-filled juxtacanalicular space ensuring aqueous access
to the lumen. Projections of the entire SC region were rotated
360 degrees simultaneously in the X and Y-axis to study
relationships between the tubes and SC walls. The tube
lumen transitioned from a funnel to a cylindrical shape and
traversed SC to attach at collector channel ostia. The tube
characteristics suggest they may act as conduits selectively
transporting aqueous from the juxtacanalicular space across
SC to collector channel ostia.

Anatomy and Physiology: Aqueous

Humor Dynamics, Production,
Composition

P56 SERINE/THREONINE AND TYROSINE PHOSPHA-
TASES ARE ACTIVE IN CATARACT AND GLAUCOMA
AQUEOUS HUMOR AND CORRELATE WITH ITS REDOX
STATE

E. Beit-Yannai', M. Yulish?, |. Epstein?, J. Pikkel?, G. Lataria’
'Department of Clinical Pharmacology, Beer-Sheva — Israel;
2Department of Ophthalmology, Rebbeca Ziv Hospital, Zefat
— Israel

Background: Direct and proteomics analysis of aqueous

humor (AH) in the last years revealed the presence of many
signaling proteins. Additionally, changes in the AH antioxi-
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dant capacity was found in cataract and glaucoma in humans
AH. In our laboratory we were able to show that several mem-
bers of the Mitogen Activated Protein Kinases are presented
in the AH of rats and are subjected to changes depending on
the intraocular pressure. In the present study, phosphatases
activity was analyzed in human AH samples taken from
cataract and glaucoma patients.

Aim: (1) To analyze and compare the activity of serine/
threonine phosphatases and tyrosine phosphatases (PTP)
in cataract and glaucoma AH samples. (2) To evaluate the
tested AH sample redox state. (3) To look for correlation
between the redox state and the phosphatase. activity.
Patients / Methods: AH samples were taken from 118
patients suffering from Cataract * exfoliation only (n = 89) or
with Glaucoma + exfoliation (n = 29). Medical backgrounds
were recorded. The AH samples were tested for different
phosphatases presence and activity (Promega V2460 &
V2471). AH total antioxidant capabilities (FRAP & ORAC),
superoxide dismutase activity and glutathione content were
evaluated.

Results: Two Serine/Threonine phosphatases, PPase2A
and PPase2C and PTP were detected in part the AH of cat-
aract and glaucoma patients. The tested phosphatase mean
levels did not differ between the groups. However significant
differences were found among the percentage of negative/
positive in the PTP assay among Cataract versus Glaucoma
(p = 0.0122), Cataract + exfoliation versus Glaucoma + exfo-
liation in PPase2A (p =0.0172) and PTP (p = 0.0902). There
was no effect of the patient age, sex and medical maladies
background. In all the tested AH samples from the different
groups similar Redox state were found. Positive correlation
were found between PPase2A and PPase2C (Pearson
0.368), PTP and the antioxidant assay-FRAP (Pearson
0.362).

Conclusions: Different phosphatases can be detected in
cataract and glaucoma patients’ aqueous humor. The inci-
dence of the tested phosphatases presence among the dif-
ferent maladies, vary. These phosphatases target proteins
who are obscure for moment, might serve as new local target
for intervention in glaucoma and cataract.

P57 NITRIC OXIDE UP-REGULATES CONNEXIN43
EXPRESSION IN ISOLATED HUMAN CILIARY PRO-
CESSES

R. Wu', N. Ma', H. Wu'

Xiamen Eye Center, Xiamen University, Xiamen — China

Purpose: To investigate the effect of nitric oxide (NO) on the
expression of connexin43 in the human ciliary processes.
The involvement of cyclic GMP (cGMP)-protein kinase G
(PKG) pathway in the effect of NO on connexin43 (Cx43)
expression was also tested.

Methods: Immunohistochemistry staining of Cx43 was per-
formed in isolated human ocular anterior segments. In the
presence or absence of guanylyl cyclase inhibitor ODQ (100
um) or PKG inhibitor KT5823 (10 pm), isolated human ciliary
processes were incubated either with NO donor sodium nitro-
prusside (SNP, (100 um) or cGMP analogue 8-Bromo-cGMP
(10 ym). The protein expression of Cx43 was determined by
Western Blot method.

Results: Immunoreactivity of Cx43 was detected mainly
along the apical cytoplasmic junction of the pigment epithe-
lium and the non-pigmented epithelium in the human ciliary



processes. SNP increased Cx43 protein expression, an effect
that could be inhibited by either ODQ or KT5823. 8-Bromo-
cGMP also increased Cx43 protein expression and this effect
was inhibited only by KT5823.

Conclusions: Through activation of guanylyl cyclase-cGMP-
PKG pathway, NO up-regulates Cx43 expression in human
ciliary processes. These results suggest the involvement of
NO-cGMP-PKG pathway in the intercellular communication,
and possibly the process of aqueous humor formation in
human eyes.

P58 DAY AND NIGHT CHANGES IN IOP AND AQUEOUS
HUMOR DYNAMICS OF PATIENTS WITH OCULAR
HYPERTENSION TREATED WITH THREE GLAUCOMA
DRUGS

C. Toris'

"Nebraska Medical Center, Omaha, USA

Background: Questions have arisen concerning the night-
time intraocular pressure (IOP) lowering efficacy of glaucoma
drugs and their effects on aqueous humor dynamics. This
study compares the 24 hour changes in aqueous humor
dynamics of one outflow and two inflow glaucoma drugs in
patients with ocular hypertension.

Methods: This is a double-masked crossover nine visit study
of 30 volunteers with ocular hypertension. The day and night
differences in aqueous humor dynamics were determined at
baseline (washout) and following two weeks of treatment with
latanoprost, timolol and dorzolamide in a randomized cross-
over design with a 6 week washout between drugs. Day and
night assessments were made of aqueous flow (Fa, yL/min)
by fluorophotometry, outflow facility by tonography (Cton, ul/
min/mmHg), and central cornea thickness (CCT, um) by
pachymetry. Uveoscleral outflow (Fu) was calculated by the
Goldmann equation. IOPs (mmHg) were made by pneuma-
tonometry with the subject in a seated position during the day
(9AM and 11AM) and both seated and supine positions at
night (10PM, midnight, 2AM). Comparisons among the drugs
were made by repeated measures ANOVA and day and night
comparisons were made by two-tailed, paired t-tests.
Results: At baseline, significant nighttime compared to day-
time changes were reductions in seated IOP, aqueous flow
and uveoscleral outflow and increases in CCT and habitual
IOP (seated IOP during the day and supine at night, p < 0.05).
Latanoprost reduced IOP by 18% during the day by increas-
ing uveoscleral outflow three-fold. At night latanoprost
reduced IOP by 12% but the doubling of uveoscleral outflow
did not reach statistical significance. Timolol reduced I0P
during the day by 17% which was caused by a 25% decrease
in aqueous flow. Timolol had no effect on IOP and aqueous
humor dynamics at night. However timolol reduced IOP at 9
am, 12 hours after the previous dose. Dorzolamide reduced
IOP during the day by 16% which was caused by a 16%
decrease in aqueous flow. Dorzolamide had no effect on IOP
and aqueous humor dynamics at night or at 9AM. No drug
altered CCT.

Conclusions: The daytime IOP effects of timolol and dorzol-
amide are mediated by aqueous humor suppression and for
latanoprost by uveoscleral outflow stimulation. Aqueous
humor suppression is an ineffective means of lowering IOP
at night because of the natural reduction in nocturnal aque-
ous flow. The finding that IOP is reduced by timolol at 9AM

suggests that timolol blocks the normal aqueous flow rise in
the morning. Uveoscleral outflow stimulation reduces IOP at
night but normal physiological reductions in uveoscleral out-
flow limit the nighttime IOP effect.

Anatomy and Physiology: Trabecular

Outflow

P59 DIMINISHED PROTEOLYTIC ACTIVITY AND ACCU-
MULATION OF PROTEASOMAL AGGREGATES IN THE
GLAUCOMATOUS TRABECULAR MESHWORK

A. Junk’, S. Wellik', S. Bhattacharya’

'Bascom Palmer Eye Institute, University of Miami Miller
School of Medicine, Miami — USA

Background: To investigate the pathogenetic state of open-
angle glaucoma. In particular the effects of altered intra- and
extracellular trabecular meshwork enzyme quantity and activ-
ity.

Methods: Trabecular meshwork (TM) specimen from 16
patients with POAG were collected during trabeculectomy
surgery and flash frozen at -80° C. Control TM tissue was
obtained from the scleral rim of corneal transplant donors.
The donors were age and gender matched but not affected
with glaucoma. Proteins were isolated using established pro-
cedures and subjected to Western Blot analysis, mass spec-
trometry and enzymatic activity assays. This research was
conducted in compliance with the tenets of the declaration of
Helsinki.

Results: Increased quantities of TM calpain and cathepsin
D were noted in immunoreactivity assays. However, the pro-
teolytic activities of both were markedly reduced compared
to control TM. Excessive amounts of proteasomal aggregates
were seen in glaucomatous TM.

Conclusions: Our results support a role of oxidative protein
damage in the etiology of POAG. Modified, inactive calpain-1
may accumulate as proteasomal aggregate in the trabecular
meshwork of patients with glaucoma. Reduced enzymatic
activity of both calpain-1 and the lysosomal protease cathep-
sin D and accumulation of inactive proteases as proteasomal
aggregates may contribute in the pathophysiology of POAG
by affecting TM outflow resistance.

P60 THE EFFECTS OF RHO/ROCK ACTIVATION IN DEXA-
METHASONE-INDUCED INCREASE OF AQUEOUS-OUT-
FLOW RESISTANCE

T. Fujimoto', T. Inoue', M. Inoue-Mochita’, T. Kameda?,
N. Kasaoka', H. Tanihara'

'"Ophthalmology and Visual Science, Kumamoto University
Graduate School, Kumamoto — Japan; 20Ophthalmology and
Visual Sciences, Kyoto University Graduate School of Med-
icine, Kyoto — Japan

Background: Dexamethasone, a widely used glucocorticoid,
was reported to alter the actin cytoskeleton of trabecular
meshwork (TM) and to increase extracellular-matrix deposi-
tion in aqueous-outflow tissues. These effects were specu-
lated to relate to ocular hypertension, a serious side effect of
glucocorticoid therapy. However, the mechanisms of these
effects were not clarified thoroughly. We examined whether
the RhoA/Rho kinase (ROCK) pathway is involved in one of
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the mechanism of dexamethasone-induced ocular hyperten-
sion.

Methods: The effect of dexamethasone on the RhoA activa-
tion was evaluated by pull-down assay in porcine trabecular
meshwork (PTM) cells. The effects of a ROCK inhibitor
(Y-27632) and dexamethasone on the transendothelial elec-
trical resistance (TER) were measured to evaluate barrier
integrity of the monolayer of monkey Schlemm’s canal endo-
thelial (MSC) cells. Y-27632-induced changes in outflow facil-
ity were measured in perfused porcine anterior organ cultures
treated with 100 nM dexamethasone for 7 days.

Results: Relative RhoA activities were 1.45 + 0.35-fold
increased 5 minutes after stimulation with 100 nM dexameth-
asone in PTM cells. TER of the MSC-cell monolayer was
increased by 100 nM dexamethasone for 3 days (183 + 4.6
ohms/cm?) compared with control (145 + 1.4 ohms/cm?),
which was reversed to background level by Y-27632. Perfu-
sion with 100 nM of dexamethasone decreased outflow facil-
ity by 31.9 + 14.3% compared with control at 24 hours, and
this effect was sustained for 10 days. Combined treatment
with dexamthasone and Y-27632 did not change outflow facil-
ity compared with vehicle treated control at 24 hours after
drug perfusion.

Conclusions: The mechanism of dexamethasone-induced
ocular hypertension was suggested to involve activation of
the Rho/ROCK pathway.

P61 LAPLACE’S LAW APPLIED TO THE HYDRODYNAM-
ICS OF AQUEOUS HUMOR

D. Vidarte'

'Oftalmologo Hospital Juan Ramon Jimenez, Huelva — Spain

Background: Laplace law linking the hydrodynamics of
aqueous humor. The role of aqueous humor, is to maintain
the anterior chamber without colapsarse. Para it, physically,
we would have to relate changes in surface tension of the
aqueous, with online forces due to molecular effects.
Method: Virtually propose to the trabecular meshwork, as
the real active player on the drainage of aqueous humor, the
study of adrenergic agonists, muscarinic agonists, beta-
blockers and prostaglandins, acting on the a-smooth muscle
actin trabecular.

Results: The contraction of smooth muscle, decreases the
diameter of microtubules causing increased capillarity and
increased tensions on the surface.

Conclusion: The application of Laplace law in a hemispher-
ical morphology as anterior chamber would originate on the
surface tensions that could justify the uveoscleral pathway
and the evacuation of aqueous humor in general by the phe-
nomenon

Anatomy and Physiology: Uveoscleral

Outflow and Lymphatics

P62 THE MORPHOLOGY OF UVEOSCLERAL OUTFLOW
PATHWAY

A.V. Zolotaryov', E.V. Karlova'

'Department of Ophthalmology, Samara State Medical Uni-
versity Clinic, Samara — Russian Federation

Purpose: To specify the uveoscleral outflow pathway.
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Methods: India ink perfusion of anterior chamber and supra-
choroidal space of human cadaver eyes through clear cor-
neal and scleral tunnels, followed by lamellar scleral
microdissection with subsequent histological examination.
Results: Subsequent microdissection demonstrated unex-
pectedly voluminous outflow through ciliary muscle and
scleral paravasal spaces. No unintended damage of the ante-
rior chamber structures or choroid (the possible cause of the
outflow observed) was found. Histological research revealed
numerous ink particles in the trabecular meshwork and
between the ciliary muscle bundles. The ink particles go from
the anterior chamber to the Schlemm’s canal and particularly
retain at the scleral spur. The main stream goes along the
trabecular beams, bypass the scleral spur and flows into the
ciliary muscle. Most of the trabecular shapes appears to con-
tinue directly into the ciliary muscle bundles. No inc particles
were found in other structures of anterior chamber.
Conclusion: Aqueous drainage from the anterior chamber
appears to be entirely trabecular with two components: trans-
trabecular (usually considered as the conventional or tra-
becular outflow) and para-trabecular (‘uveoscleral’outflow).
Sufficient pathway for uveoscleral outflow may be repre-
sented by inter-trabecular slits continued directly into the
spaces between the ciliary muscle bundles. The other struc-
tures of the anterior segment of the eye appear to play no
substantial role in the aqueous outflow. Histological research
revealed morphologically determined structures comprising
four parts of uveoscleral outflow pathway, namely, trabecular
meshwork, ciliary muscle spaces, suprachoroidal space,
transscleral paravasal spaces. Involvement of ciliary muscle
and its volume capacity suggests close interaction of eye
hydrodynamics and accommodation.

P63 CIRCADIAN VARIATION OF AQUEOUS HUMOR
DYNAMICS: EFFECTS ON EPISCLERAL VENOUS PRES-
SURE AND UVEOSCLERAL OUTFLOW

A.J. Sit', M. Malihi’, C. Nau', J. McLaren'’

'Department of Ophthalmology, Mayo Clinic, Rochester,
MN — USA

Purpose: Aqueous humor flow decreases during sleep, while
IOP in the physiologic positions (sitting during day; supine at
night) increases. Previous work suggests that outflow facility
decreases slightly at night, but not enough to explain this
pattern. However, the contribution of episcleral venous pres-
sure (EVP) and uveoscleral outflow to the nocturnal change
in IOP are unknown, due of the lack of objective methods to
measure EVP. In this study we used a new method to assess
circadian changes in EVP, and combined with measurements
of aqueous humor flow and IOP, we examined circadian
changes in uveoscleral outflow.

Methods: Twenty-six eyes of 13 healthy subjects (age 47-76;
mean 59 years) were studied in the mid-diurnal and mid-
nocturnal periods. IOP was measured by pneumatonometry,
aqueous humor flow rate was determined by fluorophotometry,
and outflow facility was measured by Shigtz tonography. EVP
was measured by using a custom computerized venomanom-
eter that applies an inflatable chamber to an episcleral vein
and objectively determines the pressure required to collapse
the vein. Uveoscleral outflow was calculated by using the
modified Goldmann equation. IOP (sitting and supine), aque-
ous humor flow rate, outflow facility, EVP, and uveoscleral
outflow rate during the day were compared to the same



parameters at night by using paired t-testsResults: At night,
aqueous humor flow rate decreased by almost 50%, sitting
IOP was slightly lower, and supine IOP was unchanged. EVP
was not different at night than during the day, but outflow
facility and uveoscleral outflow both decreased significantly
at night.

Conclusions: Decreased aqueous humor flow at night is
compensated by decreased outflow facility and uveoscleral
flow to maintain a high IOP. EVP remains unchanged, which
suggests active regulation. The lack of uveoscleral outflow
at night is consistent with the concept of a uveolymphatic
drainage system that is pressure-insensitive, but dependent
on eye movements.

P64 DIFFERENCES IN THE DRAINAGE OF 3KDA AND
40KDA TRACER FROM ANTERIOR CHAMBER AQUEOUS
HUMOR REVEALED BY 2-PHOTON SCANNING LASER
MICROSCOPY

J. Lindsey', K. Duong-Polk', R. Weinreb'

"Hamilton Glaucoma Center and Department of Ophthalmol-
ogy, University of California San Diego, La Jolla — United
States

Purpose: To evaluate the outflow routes of smaller aqueous
macromolecules from the anterior chamber, the kinetics of
the intraocular distribution of different sized labeled dextrans
were compared following intracameral injection.

Methods: Anesthetized adult albino (SD) rats received mon-
ocular intracameral injection of lysine fixable 3 kDa dextran-
Cascade Blue or 40 kDa dextran-Texas Red. After 5-40
minutes, the eyes were enucleated and immersed in fresh
formaldehyde. Whole eyes were examined by 2-photon scan-
ning laser microscopy. Stacks containing 600 images were
collected at the limbus spanning from inside the sclera
through the depth of the uveal tract. These stacks were
assembled into rotating 3-dimensional reconstructions of
tracer distribution within tissues near the angle that included
Schlemm’s canal, iris, and the ciliary body.

Results: During the first 10 minutes after injection, substan-
tial 40kDa dextran remained in the anterior chamber and
appeared as a cloud near the anterior angle. A discontinuous
tubular structure at the base of the angle likely corresponded
to Schlemm’s canal. Below this tubular structure, 40 kDa
dextran appeared as many small clouds throughout the ciliary
body that frequently anastomosed into highly branched net-
works. At 20 and 40 minutes, the amount of anterior chamber
40 kDa tracer diminished while the amount in the ciliary body
increased. In contrast, by 5 minutes post injection, only occa-
sional small flecks of 3 kDa dextran remained in the otherwise
clear anterior chamber. However, substantial 3kDa dextran
was present inside and adjacent to crenate radial blood ves-
sels in the iris. Relatively straight columns of 3 kDa dextran
also appeared in ciliary body along side occasional tubules
likely to be blood vessels. The intensity of these labeling
patterns were markedly diminished by 10 minutes post injec-
tion and were largely absent by 20 minutes post injection.
Conclusions: These results confirm that the outflow route
of 3 kDa macromolecules in aqueous humor differs from 40
kDa macromolecules. Moreover, they suggest that 3 kDa
macromolecules exit in part via iris blood vessels.

Anatomy and Physiology: Iris and

Ciliary Body

P65 IRIS DYNAMIC CHANGES IN CHRONIC ANGLE CLO-
SURE AND PRIMARY ANGLE-CLOSURE SUSPECTS

M. He', Y. Jiang', Q. Chen', D. Wang', X. Kong'

'State Key Laboratory of Ophthalmology, Zhongshan Oph-
thalmic Center, Sun Yat-sen University, Guangzhou — China

Background: We previously demonstrated, through histo-
logic study on iris specimen, that the chronic angle closure
eyes had less elasticity and iris dynamics. In this study, using
anterior segment OCT, we attempt to document the changes
of iris anatomy in response to dark and light conditions in
chronic primary angle closure eyes (CPAC) and primary
angle-closure suspects (PACS).

Methods: Subjects from the screening program of the Zhong-
shan Angle Closure Prophylaxis Trial identified as PACS and
CPAC were enrolled in the study. Anterior segment optical
coherence tomography was used to collect one horizontal
scan image in dark and light condition. All images were ana-
lyzed with the Zhongshan Angle Assessment Program
(ZAAP) software. Iris thickness at 750 microns to scleral spur
(IT750), cumulative iris area (IA) and iris volume (IV) were
chosen to present the iris characteristics and the pupil diam-
eter was also measured. One randomly selected eye was
chosen for bilateral PACS and the eye with more extended
PAS was chosen for CPAC cases.

Result: A total of 940 participants (940 eyes, 816 PACS eyes
and 124 CPAC eyes) with valid ASOCT measurements were
included in the analysis. From dark to light, pupil size became
smaller (-1.61 £ 0.99 mm) and this change was less apparent
but not statistically significant in CPAC (-1.50 mm in CPAC
and -1.63 mm in PACS, p = 0.417), whereas the iris became
thinner (IT750, -0.053 £ 0.092 mm) and less change in CPAC
(-0.052 in CPAC and -0.059 in PACS), iris cross-sectional
area increased (0.284 £+ 0.167 mm?) and less change in
CPAC (0.261 in CPAC and 0.287 in PACS); iris volume also
increased (2.000 £ 4.738 mm?) and CPAC had less changes
(1.850 in CPAC and 2.022 in PACS).

Conclusion: From dark to light, the iris became thinner but
the iris cross-sectional area and iris volume increase. The
changes are less apparent in CPAC eyes although not sta-
tistically significant.

Support: Supported by the State Key Laboratory Fund of
Zhongshan Ophthalmic Center, Sun Yat-Sen University
Clinical Research 5010 Program, Excellent Talents in Uni-
versity, National Ministry of Education NCET-06-0720.

Anatomy and Physiology: Choroid,

Peripapillary Choroid, Peripapillary
Atrophy

P66 RELATIONSHIP BETWEEN PROGRESSION OF
VISUAL FIELD DAMAGE AND CHOROIDAL THICKNESS
IN EYES WITH NORMAL-TENSION GLAUCOMA

A. Fujiwara', C. Shiragami', T. Baba', F. Shiraga’,
K. Hirooka'
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'Department of Ophthalmology, Kagawa University, Miki —
Japan

Background: Yin et al. have previously shown that general-
ized choroidal thinning is associated with vessel loss, and
that it predominantly occurs in the inner choroids. After doc-
umentation of the original anatomical findings of peripapillary
chorioretinal atrophy, many authors speculated that the ciliary
circulation, particularly the choroidal supply to the papillary
area, could be an etiological factor in glaucoma. Subsequent
histological and fluorescein angiographic studies have sup-
ported this theory. The purpose of this study was to measure
choroidal thickness in normal eyes and in patients with nor-
mal-tension glaucoma (NTG) using enhanced depth imaging
(EDI) optical coherence tomography (OCT) and evaluate the
association between choroidal thickness and progression of
visual field damage.

Methods: A total of 62 eyes of 62 normal subjects and 45
eyes of 45 NTG patients were examined. The choroidal thick-
ness was measured in images obtained by positioning a
spectral-domain OCT. The choroid was measured from the
outer border of the retinal pigment epithelium to the inner
scleral border at the fovea and 3 mm nasal and temporal from
the fovea. In the separate study, both eyes of the patients
with NTG were included in the analyses. Visual fields were
measured with automated perimetry. Changes in mean devi-
ation (MD) per year (dB/year), that is, MD slope, were calcu-
lated.

Results: Compared to normal subjects, the choroidal thick-
ness was significantly thinner in eyes with NTG at the fovea
(p = 0.045) and at 3 mm nasal from the fovea (p = 0.038).
Standard visual field testing was performed more than five
times each in 61 eyes of 32 patients with NTG. There was a
significant correlation between the choroidal thickness at 3
mm nasal from the fovea and the MD slope (Pearson r =
0.424; p < 0.01).

Conclusion: The decrease in the thickness of the choroid at
3 mm nasal from the fovea in eyes with NTG may be associ-
ated with progressive visual field loss. Thus, choroidal abnor-
malities may play a role in the pathogenesis of NTG.

Anatomy and Physiology: Peripapillary

Retina and Choroid

P67 MYOPIC PERIPAPILLARY SINKHOLE: PROGRES-
SIVE RETINAL NERVE FIBER LAYER HERNIATION,
HEMORRHAGE AND HOLE FORMATION CAUSE PERI-
PAPILLARY DETACHMENT

R.L. Fellman', D.S. Grover!

'Glaucoma Associates of Texas, Dallas — USA

Background: The authors observed the striking disappear-
ance of retinal vessels into an unknown peripapillary potential
space in three patients with myopic conus. Over time, two of
the patients developed a gradually enlarging round atrophic
retinal hole within the prolapsed retina, adjacent disc hemor-
rhages, glaucoma suspect status, superonasal field defects
and peripapillary detachment. With the advent of spectral
domain OCT, the authors were better able to delineate the
anatomy associated with the striking disappearance of retinal
vessels into this hollow or peripapillary sinkhole.
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Methods: We identified three patients with a peripapillary
hollow and associated findings of retinal herniation into the
sinkhole, multiple disc hemorrhages, visual field loss and
development of a focal hole in the retina with a surrounding
RPE detachment. The clinical history was correlated with
spectral OCT3 findings and stereo photographic disc analy-
sis.

Results: Two of the three patients have extended follow-up
with photographic documentation of prolapse of retinal tissue
into a peripapillary hollow. The third patient has limited follow-
up. All three patients were found to have a hole in the peri-
papillary retinal nerve fiber layer, one associated with multiple
peripapillary disc hemorrhages. The 3-D analyses of the peri-
papillary tissues revealed an inferotemporal depression or
sinkhole in the peripapillary myopic conus region. All patients
were glaucoma suspects. Visual field defects were localized
to the superonasal quadrants. All patients had an inferior
RPE detachment. A communication from the floor of the sink-
hole to the RPE was noted.

Conclusion: Due to the loss of retinal pigment epithelium
and choroid in the conus along with underlying ectatic sclera
that creates a potential space; the retinal nerve fiber layer
has no support and gradually prolapses into the preformed
depression. This peripapillary depression acts as a sinkhole
for retinal tissue to herniate, infarct due to mechanical trauma
and develop a hole that allows the escape of liquid vitreous
under the peripapillary RPE. Thus what has the appearance
of an acquired peripapillary pit is more complicated as evi-
denced by the chance long-term observation of a series of
events termed peripapillary sinkhole.

Anatomy and Physiology: Retina and

Retinal Nerve Fibre Layer

P68 THE ASSOCIATION BETWEEN RETINAL VESSELS
AND RETINAL NERVE FIBER LAYER DEFECT IN MONO-
OCULAR NORMAL-TENSION GLAUCOMA PATIENTS
J.W. Koh', J.M. Kim?, K.H. Park®

'Department of Ophthalmology, Chosun University college
of Medicine, Gwangju — Korea Republic; 2Department of
Ophthalmology, Sungkyunkwan University School of Medi-
cine, Seoul — Korea Republic; *Department of Ophthalmol-
ogy, Seoul National University college of Medicine, Seoul
— Korea Republic

Background: To evaluate the association between retinal
vessel diameter and retinal nerve fiber layer (RNFL) thick-
ness in patients with normal-tension glaucoma (NTG).
Methods: This study included 84 previously untreated
patients with mono-ocular NTG. A detailed eye examination
including red free photo, stereo disc photo, Humphrey visual
field, and measurement of RNFL thickness with stratus OCT
was performed in all subjects. RNFL thickness, retinal artery
and vein diameter, artery/vein ratio were compared between
quadrants with or without RNFL defects using Zeiss Visupac
program and Zeiss AV ratio.

Results: The mean retinal arteriolar (p = 0.02) diameters
were significantly smaller in the quadrant with RNFL defects
than without RNFL defect. Arteriovenular (AV) ratio was
smaller in the quadrant with RNFL defects than without RNFL
defect. The same correlation was produced when quadrant



was divided to superior and inferior. However, there was no
significant correlation between the arteriolar diameter and
venular diameter in the quadrant with or without RNFL defect
(p = 0.653, p = 0.651, respectively).

Conclusions: The quadrants with RNFL defect had smaller
diameters of the retinal arteriole than the quadrant without
RNFL defects. Arteriolar diameter was significantly associ-
ated with RNFL thickness in the patients with NTG. Our
results suggest that narrower retinal artery associate with
poor blood supply which may lead RNFL defects.

P69 RETINAL NEVER FIBER LAYER THICKNESS IN
CHRONIC RENAL FAILURE: ANALYSIS BY OPTICAL
COHERENCE TOMOGRAPHY

N. Coelho Batista', D.N.B. Gadelha', O. Vieira?
'Department of Ophthalmology, Faculdade de Ciencias Médi-
cas de Campina Grande, Campina Grande — Brazil; 2Depart-
ment of Nefrology, Universidade Federal de Pernambuco,
Recife — Brazil

Background: Several ophthalmological changes have been
described in patients with Chronic kidney disease (CKD),
such as decreased tear output, calcium deposits in the cor-
nea, cataract, glaucoma, retinal changes, and optic neu-
ropathy. Dialysis toxicity, ischemia (due to anemia,
hypotension, and generalized atherosclerosis) and uremia-
associated systemic disorders are believed to play a role in
the pathogenesis of optic neuropathy. Optical coherence
tomography (OCT) is a high-resolution, noninvasive, non-
contact diagnostic technique that permits assessment of
several relevant aspects, including changes in reflectivity
secondary to inflammatory infiltrates, atrophy, and fibrosis of
the neurosensory retina, of the retinal pigment epithelium—
choriocapillaris complex, and of the vitreoretinal interface,
and also provides a tool for analysis of the retinal nerve fiber
layer. The hypothesis that CKD and its treatment with dialy-
sis could induce changes in the retinal microvasculature,
leading to ischemia and RNFL damage, provides the ratio-
nale for this study. The objective of this study was to analyze
the retinal nerve fiber layer thickness (RNFLT) in CKD
patients by means of optical coherence tomography, ascer-
taining mean overall RNFLT and mean RNFLT in the nasal,
temporal, superior, and inferior quadrants and comparing
these measurements to those obtained from a control group.
Methods: This was a prospective, analytical, cross-sectional
case-control study. The study sample comprised 11 chronic
kidney disease patients with a history of at least 1 year of
hemodialysis (6 male [21%] and 5 female [18%]; mean age,
48 £ 16.9 years) and 17 healthy controls (7 male [25%] and
10 female [36%]; mean age, 51.4 + 19.3 years). All partici-
pants underwent a comprehensive eye examination, which
consisted of uncorrected high-contrast visual acuity testing
with an ETDRS™ chart (Lighthouse Inc., New York, NY);
thorough biomicroscopy; measurement of intraocular pres-
sure with a Goldmann tonometer (Haag-Streit, Bern, Swit-
zerland); and funduscopy (including assessment of the optic
disc and peripapillary nerve fiber layer) with a Volk 90D lens
(Volk Optical Inc., Cleveland, OH). RNFLT was measured
with a model 3000 OCT unit (Stratus OCT-3™, Carl Zeiss
Meditec Inc., Dublin, CA). The fast RNFL protocol was used,
which consists of three consecutive 3.4-mm-diameter circu-
lar scans centered on the optic nerve. Measured parameters
included overall mean RNFLT and mean RNFLT at the tem-

poral (316-45°), superior (46-135°), nasal (136-225°), and
inferior (226-315°) quadrants. The Mann-Whitney U was
employed to assess possible between-group differences in
mean overall RNFLT and RNFLT at the superior, temporal,
nasal, and inferior quadrants. The null hypothesis was
rejected when p-values were smaller than the set significance
level of <0.05. The study project was approved by the Hos-
pital das Clinicas da UFPE Research Ethics Committee. All
participants provided informed consent prior to inclusion in
the sample.

Results and Conclusion: Twenty-two and 33 eyes were
assessed in the case and control groups respectively. Mean
RNFLT overall and at the superior, nasal, and inferior quad-
rants was greater in the control group, and that no significant
between-group differences were detected in RNFLT at the
temporal quadrant. Figure 1 provides a clearer visualization
of these measurements.

P70 EXPRESSION OF STAT3 AND MMP-9 IN RAT RETINA
FOLLOWING ACUTE HIGH INTRAOCULAR PRESSURE
L. Yang', J. Shen’

'Department of Ophthalmology, Shandong Provincial Hospi-
tal affiliated to Shandong University, Jinan, Shandong —
China

Background: To investigate the expression of STAT3 and
MMP-9 in rat retina following acute high intraocular pressure
(HIOP).

Methods: The models of acute ocular hypertension were
made by perfusing 0.9% normal saline into anterior chambers
of rat’s eyes. After 60 minutes of ischemia and varied reper-
fusion time (6 hours, 12 hours, 24 hours, 48 hours, 72
hours),the rat eyes were enucleated. The level of p-STAT3
and MMP-9 in retina were by immunohistochemistry and
analyzed by computer-picture analytic system.

Results: Weak signals for p-STAT3 and MMP-9 were
observed in the normal group. p-STAT3 positive expression
was detected at RIR 6 hours, peaked at 12 hours, then
dropped gradually afterwards.MMP-9 positive expression
was detected at RIR 6 hours, peaked at 24 hours, then
dropped gradually afterwards.

Conclusion: p-STAT3 and MMP-9 was involved in the path-
ological in the retinal after transaction of acute high intraocu-
lar pressure.

P71 MITOCHONDRIAL DECAY AND IMPAIRMENT OF
ANTIOXIDANT DEFENSES IN AGING RETINAL PIGMENT
EPITHELIAL CELLS; RELEVANCE TO AGE-RELATED
MACULAR DEGENERATION

Y. He"23 J. Tombran-Tink', J. Ge?

'Department of Neural and Behavioral Sciences, Pennsylva-
nia State University College of Medicine, Hershey, PA, USA;
2State Key Laboratory of Ophthalmology, Zhongshan Oph-
thalmic Center, Sun Yat-sen University, Guangzhou, China;
3The Second Affiliated Hospital of Xi’an College of Medicine,
China

Purpose: Dysfunction of the mitochondria and cellular anti-
oxidant systems are linked to aging and neurodegenerative
diseases. In the eye, the retinal pigment epithelium (RPE) is
exposed to a highly oxidative environment, partly due to
elevated oxygen partial pressure from the choriocapillaris
and to digestion of polyunsaturated fatty acid laden photore-
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ceptor outer segments. Here we examined changes in the
mitochondria (mt) of human RPE cells and sensitivity of the
cells to oxidative stress with increased chronological age.
Methods: RPE cells from donor ages 9, 52, 62, and 76 were
grown to confluency and the mt examined by electron micros-
copy and Mitotracker red fluorescent labeling. Susceptibility
of RPE cells to H,O, toxicity was determined by PI staining
and LDH assay. ROS, cytoplasmic Ca* [Ca®*] and mt Ca?"
[Ca?"] levels were measured by flow cytometry using
H,-DCF-DA, fluo-3/AM and Rhod-2/AM, respectively, ATP
levels by a luciferin/luciferase-based assay, and mt mem-
brane potential (AYm) by JC-1 fluorescence.

Results: RPE cells show greater sensitivity to oxidative
stress and have alterations in mitochondrial number, size,
shape, matrix density, cristae architecture, and membrane
integrity as a function of age. Lower levels of ATP (~ 30%),
ROS (~3.2 fold) and [Ca*]_(~1.5 fold), decreased A¥Wm
(~1.5fold), and increased sequestration of [Ca®*]_(~2.3 fold)
are observed in RPE cells from 76 yo when compared to 9
yo donors. There is decreased expression of the antioxidant
genes mtHsp70, UCP2, and SOD3 but elevated SOD2
mRNA levels with increased aging. There were no significant
changes in the release of cytochrome ¢ or expression of the
anti-apoptotic genes, Bcl2 and Bax in any of the primary
cultures.

Conclusions: Our study provides evidence for mitochondrial
decay, bioenergetic deficiency, and dysfunctional antioxidant
defenses in RPE cells with advanced aging. With increased
severity, these conditions may reduce important apical and
basal RPE functions in the retina and promote the progres-
sion of retinal diseases such as age related macular degen-
eration.

P72 RETINAL NERVE FIBER LAYER THICKNESS IN
HIGHLY MYOPIC EYE USING OPTICAL COHERENCE
TOMOGRAPHY WITH MAGNIFICATION ADJUSTMENT
T. Rong-Kung'

'Department of Ophthalmology, Tzu Chi General Hospital,
Hualien — Taiwan, Province of China

Background: To measure the retinal nerve fiber layer
(RNFL) thickness measurements in highly myopic eyes using
optical coherence tomography (OCT) with magnification
adjustment.

Methods: This cross-sectional study analyzed one randomly
chosen eye in each subject (70 highly myopic individuals and
70 non-highly myopic individuals) using OCT by one experi-
enced operator and comparisons of measurements between
highly myopic eyes and control eyes were performed.
Results: Average global and temporal RNFL thickness mea-
surements were significantly thicker in highly myopic eyes
than those in control eyes (p < 0.05), and average superior
(p =0.177) and inferior (p = 0.103) RNFL thickness measure-
ments were no significant differences between two groups of
eyes.

Conclusion: Mean RNFL thickness measurement is thicker
in highly myopic eye than those in control eye.

P73 A NEUROPROTECTIVE MOLECULE FOR RETINAL
GANGLION CELLS IN DIFFERENT CELLULAR AND ANI-
MAL MODELS OF GLAUCOMA

N. Froger', D. Pain', J. Dégardin’, E. Dubus", V. Forster’, M.
Simonutti’, J.-A. Sahel', S. Picaud’
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Institut de la Vision, UMR_S 968, Université Pierre et Marie
Curie, CNRS UMR7210, Paris — France

Background: Glaucoma, the second cause of blindness
worldwide, is a retinopathy characterized by retinal ganglion
cells (RGC) degeneration. Current treatments aim at reduc-
ing the increase in intra-ocular pressure (IOP) occurred in
most glaucoma, whereas no drug targeting neuroprotection
is available. To isolate, neuroprotective molecules, we have
screened a library on pure adult rat retinal ganglion cells. One
protective small molecule, an amino-acid (IDV007), was then
validated on NMDA-treated retinal explants, DBA/2J mice
and rats with episcleral vein occlusion.

Methods: Pure RGC from adult rat retinas were cultured for
6 DIV with or without the amino-acid (IDV007) and survival
was assessed by calcein-positive RGC counting.

Retinal explants were cultured for 4 DIV, while excitotoxicity
was induced by application of NMDA (100uM) during all time
of culture. Explants were treated or not (Control) with the
amino-acid, IDV007 (1mM). After cultures, explants were
fixed and Brn-3a-immunopositive RGC density was evaluated
on whole-mounts by automatic counting.

8-month old DBA2/J mice and rats with episcleral vein occlu-
sion both present an increase in intra-ocular pressure. They
were treated orally by IDV0007 solution (0.2M) for 4 months
and 3 months, respectively. The IOP was measured every
month during the treatment. At the end of the treatment, elec-
troretinograms were monitored in anesthetized rats. Finally,
RGC density was quantified following Brn-3a-immunolabel-
ling on dorso-ventral retinal cryosections.

Results: IDV007 treatment (1mM) promoted the survival
(+69%) of cultured adult rat RGCs. In addition, freshly purified
RGC was found to express selective transporter of this
amino-acid (IDV007-t) and interestingly we showed that
selective blockade of this transporter abolished the IDV007
protective action on pure RGC in culture. In addition IDV007
application (1mM) significantly rescued the RGC loss (+22%)
in NMDA-treated retinal explants. IDV0O07 oral administration
in both cauterized rats or in DBA/2J mice did not modify the
elevated |OP. Interestingly, the treatment led to significant
recovery of RGC density (+16%) in DBA/2J mice. In rats with
episcleral vein occlusion, the treatment significantly pre-
vented the decrease in the photopic ERG and the loss of
RGC density, both induced by the cauterization.
Conclusions: These data indicated that treatments with the
amino-acid IDV007 can stimulate RGC survival in different
pathological conditions: deprived in vitro conditions, NMDA-
induced excitotoxicity and in vivo increased intraocular pres-
sure. Future studies are investigating further this new
mechanism of RGC neuroprotection.

Supports: National Agency of Research (ANR glaucome),
European Economic Community (projects TREATRUSH),
and Fovea Pharmaceuticals (Sanofi-Aventis).

Anatomy and Physiology: Optic Disc

P74 A CASE WITH CONGENITAL PIT OF THE OPTIC
NERVE HEAD SHOWING INCREASED OPTIC NERVE
FIBER DEFECTS WITH VISUAL FIELD DEFECT

A. Tawara', R. Miyamoto’, S. Ishibashi’, N. Tou', H. Kondo'
'Department of Ophthalmology, University of Occupational
and Environmental Health, Japan, Kitakyushu — Japan



Background: A congenital pit of the optic nerve head
(CPONH), a crater-like hole in the optic disc, is known to be
associated with serous retinal detachment, optic nerve fiber
layer defect or visual field defect. The associated nerve fiber
layer and visual field defects are believed not to change after
birth, unless serous retinal detachment develops.
Methods: This is a case report of CPONH without retinal
detachment showing the development of optic nerve loss with
associated visual field defect in a 54-year-old female.
Results: The patient had 2 pits (one temporal and the other
inferotemporal) in the right eye, and at least the temporal one
was considered to be CPONH, because the associated nerve
fiber layer defect expanded to both the upper and lower sides
of the horizontal line. During the 3 year follow-up period, both
nerve fiber layer and visual field defects associated with the
pits developed. The visual acuity in the right eye decreased.
During the 3 years, optic disc excavations corresponding to
the widening nerve fiber layer defects advanced, although
the pits did not seem to change. The intraocular pressure
was always measured to be under 18 mmHg during the fol-
low-up period.

Conclusion: Optic nerve fiber layer defect with a correspond-
ing visual field defect associated with CPOND can progress

P75 SIZE OF THE OPTIC NERVE HEAD IN MYOPIC EYES
S.H. Kang', Y.C. Yoo?, K.H. Park®, J.H. Park®*
'Department of Ophthalmology, Hallym University, College
of Medicine, Chuncheon — Korea Republic; 2Department of
Ophthalmology, Hallym University, Seoul — Korea Republic;
3Department of Ophthalmology, Seoul National University
Hospital, Seoul — Korea Republic; 'Department of Ophthal-
mology, Seoul National University, College of Medicine,
Chuncheon — Korea Republic

Background: There have been divergent opinions on the
relationship between the size of disc and the degree of myo-
pia. Authors designed this study to investigate the size of
optic nerve head according to the refractive status and axial
length.

Methods: The axial length and spherical equivalent were
collected after measurement of optic nerve head parameters
using spectral domain optical coherence tomography from
504 eyes of healthy volunteers. The correlation and the linear
regression analysis were performed to investigate the rela-
tionship between the myopia and the size of optic nerve head.
Results: The disc area (mm?) and refractive error (D) had
positive correlation (r = 0.243, R2= 0.059, B = 1.399). The
disc area and axial length(mm) showed negative correlation
(r=0.27, R?=0.073, B = -0.089). The disc area (mm?) and
rim area (mm?2) had strong positive correlation (r = 0.44, R2
= 0.193, B = 0.286). The mean retinal nerve fiber layer
(RNFL) thickness (um) had significant correlation with spher-
ical equivalent (r = 0.346, R?=0.119, B = 1.325), axial length
(r=0.265, R2=.068, B =-1.921), disc area (r = 0.374, R?=
0.14, B = 8.144) and rim area (r = 0.441, R2= 0.194, B =
14.771).

Conclusions: The size of optic nerve head was smaller and
the RNFL thickness was thinner in longer and more myopic
eye.

P76 THE COMPARISION OF OPTIC DISC FINDINGS BY
DIGITAL FUNDUS CAMERA AND INDIRECT FUNDUS
EXAMINATION

B. Satana', C. Altan?, H. Dundar?, B. Basarir', |. Parente’,
A. Demirok', O.F. Yilmaz'

"Ministry of Health, Beyoglu Trainig and Research Eye Hos-
pital, Istanbul — Turkey

Background: To evaluate the optic disc findings accuracy
with stereoscopic images of digital fundus camera (KOWA)
by comparing with indirect fundus examination using 90°
fundus lenses

Method: Fundus images of randomized 21 patients (37 eyes)
were taken by a technician. Two glaucoma specialist contrib-
uted the study. The cup to disc ratio was determined with
fundus camera and indirect fundus examination with 90° fun-
dus lenses double-blinded by two physicians.

Results: The mean age was 57.02 + 10.31 (25-72), The
gender; male/female ratio: 7/14, (33.7/66.7%). The mean cup
to disc ratios were 0.43 + 0.13 and 0.40 + 0.18 with digital
fundus camera and indirect fundus examination respectively
(p = 0.01). Although the statistical difference was significant
between stereoscopic images and fundud exam rates, it is
acceptable for clinical practice.

Conclusion: Fundus photography is a valuable clinical data
to follow the patients for glaucoma progression. Digital ste-
reoscopic images can be stored and re-evaluated by the fol-
lower physicians.

P77 HISTOLOGY OF THE PARAPAPILLARY REGION IN
HIGH MYOPIA

J. Jonas', S. Jonas', R. Jonas', L. Holbach?, S. Panda-Jonas’
'Department of Ophthalmology, Medical Faculty Mannheim
of the Ruprecht-Karls-University Heidelberg, Germany,
Heidelberg — Germany; 2Department of Ophthalmology, Uni-
versity Erlangen-Nirnberg, Erlangen, Germany, Erlangen
— Germany

Purpose: To examine histomorphometrically the parapapil-
lary region in highly myopic human eyes.

Methods: The histomorphometric study included a highly
myopic glaucomatous group (36 human globes; axial length
> 26.5 mm), and a non-highly myopic group (n = 45; axial
length < 26.5 mm) divided into 28 globes enucleated due to
secondary angle-closure glaucoma and 17 eyes enucleated
because of malignant choroidal melanoma. Using light-
microscopy, anterior-posterior histological sections running
through the center of the pupil and the optic nerve were his-
tomorphometrically assessed.

Results: The length of the scleral flange (distance between
optic nerve border and dura mater of optic nerve) increased
significantly with axial length (p < 0.001; correlation coeffi-
cient r = 0.70) and decreased with its thickness (p < 0.001; r
= 0.75). Scleral flange length and thickness were not corre-
lated with presence of glaucoma (p = 0.55 and p = 71, respec-
tively). The scleral flange length was significantly associated
with the distance between the optic nerve border and the
beginning of Bruch’s membrane (p < 0.001; r = 0.83), the
beginning of the retinal pigment epithelium (p < 0.001; r =
0.78), the beginning of the retinal photoreceptors (p <0.001;
r=0.75), and the beginning of the choriocapillaris (p < 0.001;
r = 0.90). In all highly myopic eyes (n=15) with a distance
between optic nerve border and beginning of Bruch’s mem-
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brane of > 0.5 mm, the peripapillary region consisted of an
elongation of the peripapillary scleral flange associated with
a thinning of the scleral flange and an extension of the retro-
bulbar cerebrospinal fluid space into the retro-parapapillary
region. The peripapillary retina was composed of retinal
nerve fiber layer (or its remnants) only, without elements of
any other retinal layer, without peripapillary Bruch’s mem-
brane or choroid. This histological feature was not detected
in any of the non-highly myopic eyes.

Conclusions: In axially highly myopic eyes, the peripapillary
region consists of an elongated and markedly thinned peri-
papillary scleral flange associated with an extended retrobul-
bar cerebrospinal fluid space and missing choroid, Bruch’s
membrane and retina except of the retinal nerve fiber layer.
This anatomical feature in axially highly myopic eyes may be
of importance of the physiology and pathophysiology of the
optic nerve head.

P78 COMPARISON OF OPTIC NERVE HEAD MEASURE-
MENT USING SPECTRAL DOMAIN OCT AND HRT

H. Xiao', X. Liu’

'Zhongshan Ophthalmic Center, Sun Yat-sun University,
Guangzhou — China

Objective: To compare the performance of ONH measured
by spectral domain OCT with those by HRT-Ill in normal
people and glaucoma patients.

Methods: Eighty eyes of 80 eligible subjects (49 patients
with glaucoma and age matched 31 healthy control subjects)
were included in this cross-sectional study. All subjects
underwent complete ophthalmic evaluation including best-
refracted visual acuity, applanation tonometry, slit-lamp bio-
microscopy, Humphrey SITA standard 30-2 visual field
testing, dilated stereoscopic examination, fundus photogra-
phy, optical coherence tomography (Cirrus HD-OCT; soft-
ware ver.5.0; Carl Zeiss Meditec, Inc.) and Heidelberg
Retinal Tomography (Heidelberg Retinal Tomograph; soft-
ware version 3.0; Heidelberg Engineering GmbH, Heidelberg,
German). A series of three good-quality scans were obtained
by OCT and HRT-III for each eye.

Results: In the glaucoma patients group , the mean RNFL
thickness, rim area(RA), disc area (DA), linear C/D, vertical
C/D and cup volume (CV) obtained by SD-OCT were 74.31
+13.02 ym, 1.08 £ 0.09 mm?, 2.16 £ 0.52 mm?, 0.74 + 0.16,
0.72 £ 0.19, 0.58 + 0.42 mm?3, respectively; the mean RNFL
thickness, RA, DA, linear C/D, vertical C/D and CV obtained
by HRT-IIl were 0.19 + 0.11, 0.80 + 0.06 mm?,2.12 + 0.43
mm?, 0.64 +0.27, 0.60 + 0.29, 0.50 + 0.61 mm?. In the control
group the mean RNFL thickness, RA, DA, linear C/D, vertical
C/D and CV obtained by SD-OCT were 97.25 + 7.69um, 1.40
+0.26 mm?, 1.8 + 0.38 mm?, 0.45 + 0.15, 0.41 £+ 0.16, and
0.12 £0.13 mm3, respectively; the mean RNFL thickness, RA,
DA, linear C/D, vertical C/D and CV obtained by HRT-IIl were
0.37 £ 0.08, 1.52 £ 0.29 mm?, 1.7 + 0.45 mm?, 0.15 £ 0.13,
0.24 £0.19, and 0.05 + 0.08 mm?, respectively. No significant
difference was found in DA measured by OCT and HRT in
both glaucoma group and control group (p = 0.46, 0.46). The
RA obtained by OCT were smaller than HRT in both glau-
coma group and control group (p = 0.00, 0.03). However, the
linear C/D and vertical C/D obtained by OCT were signifi-
cantly larger than HRT in both glaucoma group and control
group (p = 0.00, 0.00, 0.00, 0.00). CV obtained by OCT was
deeper than HRT in control group (p = 0.00), but similar in
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glaucoma group (p = 0.03). In glaucoma group, all of the
parameters measured by OCT were positive correlated with
HRT. In control group, except for RNFL, the other parameters
measured by OCT were positive correlated with HRT. All of
the parameters above were significantly different between
glaucoma patients and control subjects both measured by
OCT and HRT. The areas under ROC curve were 0.937
(RNFL), 0.895(RA), 0.692 (DA), 0.924 (linear C/D), 0.898
(vertical C/D) and 0.861 (CV) measured by OCT as compared
with 0.903 (RNFL), 0.695 (RA), 0.782 (DA), 0.838 (linear
C/D), 0.828 (vertical C/D) and 0.837 (CV )measured by HRT-
M.

Conclusion: Parameters measured by spectral domain OCT
can not interchange directly with that of HRT-IIl. Though the
absolute value were different between the two equipments ,
both spectral domain OCT and HRT-III have capability to
detect glaucoma from normal people. RNFL and linear C/D
obtained by OCT and RNFL measured by HRT have the
largest AUC (ROC).

Anatomy and Physiology: Optic Nerve

P79 INTEROCULAR COMPARISON OF THE PRELAMI-
NAR NEURAL TISSUE AND THE LAMINA CRIBROSA
THICKNESS IN HEALTHY EYES

E.J. Lee', T.-W. Kim?, R.N. Weinreb?, K.H. Park*, S.H. Kim5,
D.M. Kim#

'Department of Ophthalmology, National Medical Center,
Seoul — Korea Republic; 2Department of Ophthalmology,
Seoul National University Bundang Hospital, Seoul — Korea
Republic; *Hamilton Glaucoma Center and Department of
Ophthalmology, University of California San Diego, La Jolla,
California — USA; “Department of Ophthalmology, Seoul
National University College of Medicine, Seoul — Korea
Republic; *Department of Ophthalmology, Seoul National
niversity Boramae Hospital, Seoul — Korea Republic

Background: The purpose of the study was to investigate
the interocular difference in the thicknesses of the prelaminar
neural tissue and the lamina cribrosa measured by spectral
domain optical coherence tomography (SD-OCT) optic nerve
head imaging in normal subjects.

Methods: A hundred and seventy six optic discs of 88 normal
subjects were scanned using enhanced depth imaging SD-
OCT. The thicknesses of the prelaminar neural tissue and
the lamina cribrosa were measured on B scan images
obtained at the center of the optic nerve head. The prelami-
nar and lamina cribrosa thicknesses for right and left eyes
were compared.

Results: The mean age was 48.2 + 13.6 years. Thirty one
subjects were male and 57 were female. The mean prelam-
inar tissue thickness was 118.72 + 81.61 ym, and the mean
lamina cribrosa thickness was 232.54 + 61.35 ym. There
were no significant differences between right and left eyes
both in the prelaminar thickness (118.21 + 81.30 ym vs.
119.22 + 82.38 ym, p = 0.881) and in the lamina cribrosa
thickness (233.81 + 64.54 uym vs. 231.27 + 58.34 ym, p =
0.720). The 95% confidence limits on the differences between
the two eyes ranged from -14.36 to 12.33 ym for the prelam-
inar neural tissue thickness and from -11.49 to 16.57 um for
the lamina cribrosa thickness.



Conclusions: A difference of more than approximately
12 to 14 um for the prelaminar neural tissue thickness and
11 to 17 um for the lamina cribrosa thickness is likely to
exceed the physiologic difference between the fellow eyes,
and may represent optic nerve head tissue damage.

Anatomy and Physiology: Chiasma

and Retrochiasmal Central Nervous
System

P80 CNS REGENERATION AFTER CHRONIC INJURY
USING A SELF-ASSEMBLED NANO-MATERIAL AND
MANGANESE-ENHANCED MRI FOR REAL-TIME IN-VIVO
MONITORING

R. Ellis-Behnke’

'Department of Ophthalmology, Medical Faculty Mannheim
of the University of Heidelberg, Mannheim — Germany

Introduction: To speed up the process of central nervous
system (CNS) recovery after injury, the need for real-time
measurement of axon regeneration in-vivo is essential to
assess the extent of injury, as well as the optimal timing and
delivery of therapeutics and rehabilitation. It was necessary
to develop a chronic animal model with an in-vivo measure-
ment technique to provide a real-time monitoring and feed-
back system.

Method: We created this model using the hamster visual
system for several reasons: since the visual pathway is near
the surface of the brain it is easily observable by magnetic
resonance imaging (MRI) and is accessible to make a con-
trolled disconnection syndrome. In addition, it allowed for a
behavioral readout showing real-time regeneration with
enough fidelity to measure the changes caused by various
treatments, such as growth factors, and how the system
reacts to them at different stages of the regeneration process.
The treatment method created a channel at the site of injury;
the material was deposited into the channel to give the axons
a growth path to follow during the regeneration process, as
opposed to attempting to apply the treatment in the original
wound site. Using manganese-enhanced magnetic reso-
nance imaging (MEMRI) the continuity of both the connection
and the subsequent disconnection was tested. We were able
to follow the development of the injury site and the subse-
quent reconnection in some animals.

Results: We showed (1) that the extent of CNS injury can
be quantified and correlated to behavior: MEMRI enabled us
to both identify and quantify the extent of the injury site and
performing behavioral assessments also confirmed that there
was a complete disconnection without sparing; (2) that tissue
healing and regeneration can be visualized in vivo: the visual
system is traceable in-vivo using a nano contrast agent
(NCA), manganese-chloride (MnCl,) injected in the eye, and
the visual pathways can be mapped from the retina through
the optic nerve, optic chiasm, lateral geniculate and finally to
the superior colliculus (SC); and (3) that chronic optic tract
(OT) lesions are able to regenerate: axonal regrowth, though
sparsely distributed and not visible in every case, can be
seen crossing the cut regions into the SC in each of the two
of three testing modes: MRI, in-vivo and post-mortem histol-
ogy.

Conclusion: We created a chronic model of CNS injury that
has multiple readouts; a model that is reproducible and
employs three separate modes for measuring CNS regen-
eration. The first mode provided real-time feedback before,
during and after OT transection through MRI; the second,
behavioral testing, which was used for visually-guided orient-
ing behavior; and the third mode was the histological assess-
ment.

Anatomy and Physiology: Stem Cells

P81 DERIVATION OF RETINAL PIGMENTED EPITHELIUM
CELLS FROM HUMAN EMBRYONIC STEM CELLS IN A
XENO-FREE CULTURE CONDITIONS

G.M. Swamilingiah', U. Kolkundkar', M.C. Vemuri?
"Primary and Stem Cell Systems. Invitrogen BioServices
India Pvt. Ltd., Bangalore — India; 2Life Technologies, Fred-
erick — USA

Background: Retinal degenerative disorders affect 50 mil-
lion individuals globally. Currently treatment options are lim-
ited due to the paucity of right cell types needed for retinal
transplantation. The need for retinal cells cultured in xeno-
free conditions to treat diseases such as age-related macular
degeneration (AMRD) and retinitis pigmentosa (RP) are ever
increasing. In this context, retinal cells derived from human
embryonic stem cells (hESC) or from induced pluripotent
cells (iPSC) holds a good potential for cell therapy interven-
tion to treat retinal diseases. In the current study, we report
a culture system in which Retinal pigmented epithelial
cells(hRPE) could be derived from pluripotent stem cells and
thus enable transplant ready hRPE cells for experimental and
preclinical uses for retinal diseases. The method has been
optimized for scale up applications to meet the need of a
consistent cell dose. The hRPE cells have been further char-
acterized for their vital functions in terms of a) polygonal
morphology b) pigmentation c) polarity and d) phagocytosis.
The differentiation protocols further need to be optimized for
xeno-free conditions.

Methods: In a single step adherent induction process, hRPE
cells were induced from hESC (H9 line) in feeder free and
xeno-free culture conditions using proprietary methods of Life
technologies. These cells were frozen as a mixed population
containing fully and partially mature hRPE cells. These cells
were further tested for quality control checks of mycoplasma,
sterility, karyotype. The hRPE cells further were assessed by
immuno-fluorescence assay and quantitative RT_PCR(gPCR)
for selected RPE markers

Results: Our results demonstrate, hRPE progenitors cells
can be derived from the H9 line. The hRPE progenitor state
of the cells was monitored by the co-expression MitF and
Pax6, two prime candidate markers for early hRPEs. On fur-
ther differentiation of hRPE progenitors to a more mature
state, the cultures with hexagonal pigmented cells express
mature markers like RPE65, CRALBP, Bestrophin, ZO1 and
F-actin positive tight junctions. In a comparative assessment,
the gene expression studies specific to RPE markers by
gPCR showed 2-3 fold higher expression in hRPE cells com-
pared to Fetal eye derived RPEs.

Conclusion: This study demonstrates that human ES cells
can be selectively induce to produce cells with hRPE fate.
This culture methodology is scalable and produces consis-
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tently good quality of cells. The cells exhibit most of the hRPE
features similar to the cells derived from human fetal eye.
Hence these cells can serve as a good model system to study
experimental retinal disease conditions or for necessary pre-
clinical models.

Anatomy and Physiology: Other

P82 INTRAOCULAR PRESSURE ELEVATION ASSOCI-
ATED WITH THE USE OF SWIMMING GOGGLES: AN
INVESTIGATION OF ANATOMICAL FACTORS
A.P.Paula', J. Paula', E. Takaki', M. Silva', M.d.L. Rodrigues’
'Department of Ophthalmology, School of Medicine of
Ribeirdo Preto — University of Sdo Paulo, Ribeirdo Preto —
Brazil

Background: Intraocular pressure (IOP) fluctuations have
been considered as important risk factors for glaucoma, and
swimming goggles have been suggested to elevate IOP dif-
ferently. The aim of this study was to investigate anatomical
factors related to the IOP increase caused by peri-ocular
compression resulting from the use of swimming goggles.
Methods: Twelve eyes of 12 healthy volunteers was ran-
domly evaluated before (M0), during (M1) and after (M2) the
use of a professional swimming goggles. Holes were drilled
into the lenses to allow IOP measurement by Goldmann
applanation tonometry (GAT). GAT was performed before
swimming goggles wear, 2 min after they were applicated
and after they were removed (5 min). Scleral rigidity (calcu-
lated using Schiotz tonometer readings), orbital rim area,
Hertel exophthalmometry, spherical equivalent, axial eye
length, corneal thickness and elastic force of the rubber (con-
sidering head circumferences) were considered as potential
variables related to the IOP changes.

Results: IOP increased significantly while wearing swimming
goggles by a mean + SD pressure of 6.2 + 2.8 mmHg (p =
0.0025; Wilcoxon signed rank test). Friedman test showed
significant differences in GAT results between M0, M1 and
M2 (12.8 mmHg, 19.0 mmHg and 8.7 mmHg, respectively; p
< 0.0001). Orbital rim area showed a significant correlation
with IOP elevation (Spearman r = 0.69; p = 0.0013). No other
factor studied could be significantly associated.
Conclusions: Based on our results, swimming goggles pro-
voked an acute increase of the IOP. Anatomical character-
istics of the peri-ocular region, specifically the orbital rim area,
can be associated with different ranges of IOP elevation.
Individual swimming goggles designs based on face dimen-
sions should be considered by the manufacturers.

Laboratory Methods: Immunohisto-

chemistry

P83 MYOCILIN LEVELS IN THE AQUEOUS HUMOR OF
OPEN-ANGLE GLAUCOMA PATIENTS

A. Ghanem'

"Department of Ophthalmology, University Medical Center,
Mansoura — Egypt

Purpose: To investigate the concentration of myocilin in the
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aqueous humor of open-angle glaucoma patients, including
correlations with glaucoma subtypes and intraocular pres-
sure.

Patients and Methods: The study population comprised 85
patients with open-angle glaucoma. Glaucoma subtypes
included 35 cases of high tension glaucoma (HTG), 25 cases
of normal-tension glaucoma (NTG), and 25 cases of exfolia-
tion glaucoma (ExG). Forty-five patients with senile cataract
were included as control. The concentrations of myocilin in
the aqueous humor were measured by plotting the densitom-
etry readings of the aqueous humor samples against a
recombinant myocilin standard curve. The percentages of
samples positive for myocilin and the measured concentra-
tions in the glaucoma and cataract groups were compared.
Additionally, the relationships with the glaucoma subtypes,
intraocular pressure, and glaucoma severity were analyzed.
Results: A significantly higher percentage of patients in the
glaucoma subgroup were positive for myocilin compared with
the cataract group. The mean myocilin concentrations among
the glaucoma positive cases subgroups were not different (p
= 0.326). Myocilin levels were significantly higher in human
HTG compared with cataract group (P < 0.05). No significant
correlations between the myocilin concentration and the intra-
ocular pressure or the severity of glaucoma.

Conclusion: Myocilin positive patients were significantly
higher in the glaucoma subgroup than in the cataract group,
with a highly significant difference observed for HTG. The
results suggest that further research on myocilin levels and
progression might be interesting.

P84 TUMOR NECROSIS FACTOR-A AND INTERLEUKIN-6
LEVELS IN PATIENTS WITH PRIMARY OPEN-ANGLE
GLAUCOMA

A. Ghanem'’

'Department of Ophthalmology, University Medical Center,
Mansoura — Egypt

Purpose: To investigate the levels of tumor necrosis factor-a
(TNF-a) and interleukin-6 (IL-6) in the aqueous humor and
plasma of human eyes with primary open-angle glaucoma,
(POAG) and to correlate their concentrations with the sever-
ity of glaucoma.

Patients and Methods: Thirty five patients with POAG and
thirty patients with senile cataract (control group) of matched
age and gender were included in the study prospectively.
Aqueous humor samples were obtained by paracentesis from
glaucoma and cataract patients who were undergoing elec-
tive surgery. Aqueous humor and corresponding plasma
samples were analyzed for TNF-a and IL-6 concentrations
by enzyme linked immunosorbent assay.

Results: TNF-a and IL-6 levels were significantly higher in
aqueous humor of POAG patients with respect to the com-
parative group of cataract patients (p < 0.001). No significant
difference in the levels of TNF-a and IL-6 in plasma of POAG
and cataract patients. A positive correlation was found
between TNF-a and IL-6 in aqueous humor of POAG patients
(p < 0.001).Significant correlation was found between TNF-a
or IL-6 levels and severity of visual field loss in moderate
stage (p < 0.001).

Conclusion: Increased levels of TNF-a and IL-6 aqueous
humor may be associated with POAG. In addition, TNF-a and
IL-6 may be useful pro-inflammatory cytokines levels in aque-
ous humor of POAG patients. TNF-a and IL-6 concentrations



in aqueous humor are significant with visual field loss in
patients with POAG.

P85 EFFECT OF PROSTAGLANDIN ANALOGS ON OCU-
LAR COMPLEMENT SYSTEM

. Irak-Dersu’

'Jones Eye Institute, University of Arkansas, Little Rock —
USA

Background: Prostaglandin (PG) analogs are number one
prescribed medication for the treatment of glaucoma. Their
safety profile is excellent except induction of anterior uveitis
and cystoids macular edema on some occasions. Inflamma-
tion improves upon the cessation of the medication. Comple-
ment system is a major component of the inflammatory
cascade and the information about PG analog use and its
effect on complement system is scarce. The purpose of this
study was to study the effects of all clinically available PG
analogs — Latanoprost, Travoprost-SofZia, and Bimatoprost
on ocular complement system.

Methods: Latanoprost, Travoprost-SofZia, and Bimatoprost
were applied daily (once only) via topical route to both eyes
of male Lewis rats for total of 26 days. Control rats received
a similar treatment with saline. Animals were sacrificed 24
hours after last treatment and eyes were harvested. Paraffin
sections of the harvested eyes were stained with hematoxy-
lin and eosin stain (H&E). Immunofluorescence immunohis-
tochemistry was performed on paraffin sections using anti-rat
C3 antibody. Harvested eyes were also utilized for Western
blot analysis for C3 and its activation products.

Results: Analysis of H&E stained sections did not detect
inflammatory cells in the eyes of Lewis rats that received
Latanoprost, Travoprost-SofZia, and Bimatoprost. Interest-
ingly, levels of C3 and its activation products in the eyes of
animals treated with Latanoprost, Travoprost-SofZia, and
Bimatoprost were similar to those in control rats.
Conclusion: On the basis of these results we conclude that
topically administered prostaglandin analogs have no effect
on complement system in rat eyes.

Laboratory Methods: Genetics

P86 SIBLINGS WITH CONGENITAL GLAUCOMA

C.C. Albu', D.F. Albu?, E. Severin®

'Department of Ophthalmology and Genetics, 2Department
of Genetics, Alco San Clinic, University of Medicine and Phar-
macy, Bucharest — Romania; *Department of Genetics, Uni-
versity of Medicine and Pharmacy Carol Davila, Bucharest
— Romania

Aims: To analyze clinical and genetic features of PCG in a
family with 2 affected sons and to detect if the unborn child
of the pregnant mother inherited the disease-causing muta-
tion.

Case presentation: A family of Romany ethnic group with
unaffected parents and their 2 sons affected by PCG were
investigated clinically and genetically. DNA samples from all
family members were analyzed for mutations in CYP1B1
gene. The mother is affected by severe myopia. The two sons
affected by PCG. Age of onset was in the first two month of
life for both brothers. The sibs shared similar PCG phenotype

and the missense mutation E229K identified in homozygous
form in exon 2 from the CYP1B1 gene. The mother being
pregnant again asked for genetic counseling. Prenatal diag-
nosis for PCG was performed and included cytogenetic and
DNA analysis. Ultrasound examination of the pregnant
woman revealed a singleton pregnancy with enlargement of
the eye. Karyotype of the fetus indicated a normal female but
DNA analysis confirmed the CYP1B1 mutation.
Conclusion: We suggest genetic counseling and prenatal
molecular testing for all family cases. This will further help in
the prevention of childhood blindness.

P87 THE ASSOCIATION OF TP53 GENE (CODON 52)
POLYMORPHISMS WITH SUSCEPTIBILITY TO ACUTE
PRIMARY ANGLE-CLOSURE GLAUCOMA IN BRAZILIAN
PATIENTS

M.J.L. Silva', J. Silva Paula’, N. Saloum Deghaide’, M. Abe-
lin Vargas', E. Cruz Castelli', E. Donadi', M.d.L.Veronese
Rodrigues'

'Department of Ophthalmology, University of Sdo Paulo,
Ribeirao Preto — Brazil

Purposes: TP53 is one of the key regulators of apoptosis,
and polymorphisms in its codon 72 have been investigated
in order to determine association with several diseases,
including glaucoma. Codon 72 may encode for arginine
(CGC-Arg) or proline (CCC-Pro), due to the presence of a
single nucleotide polymorphism at the second base pair. The
purposes of this study were: (1) to determine the allelic and
genotypic polymorphism of the TP53 gene (codon 72) in Bra-
zilian patients with primary angle-closure glaucoma (PACG)
and in healthy controls and (2) verify the allelic association
(Proline and Arginine) of TP53 (codon 72) in PACG patients
with and without history of acute crisis for pupillary block.
Methods: A total of 66 unrelated PACG patients (47 with a
history of acute crisis and 19 with no history of crisis PACG
acute) and 72 unrelated healthy matched controls were stud-
ied. DNA was amplified by polymerase chain reaction. The
exon 4 region of gene TP53 was amplified and digested with
the restriction enzyme BseDI (restriction fragment length
polymorphism). Statistical analysis of genetic associations
was performed by chi-square (c?) with Yates correction or by
two-tailed Fisher exact test when necessary.

Results: (1) No significant difference was observed in geno-
type frequency for the polymorphisms (PRO / PRO, ARG /
ARG and ARG / PRO) of the p53 gene between PACG and
control groups (p = 0.3984). (2) The frequency of the alleles
ARG and PRO was significant different between the PACG
groups with and without acute crisis (p = 0.0251/ OR = 2.9).
Conclusions: These results may suggest a potential role for
p53 in PACG with a history of acute glaucoma.

P88 ASSOCIATION BETWEEN CYCLIN-DEPENDENT
KINASE INHIBITOR 2B GENE POLYMORPHISM AND PRI-
MARY OPEN-ANGLE GLAUCOMA

F. Mabuchi', Y. Sakurada’, Z. Yamagata?, K. Kashiwagi',
H. lijima’, S. Tsukahara'

'Department of Ophthalmology, 2Department of Health Sci-
ences, University of Yamanashi, Chuo — Japan

Background: It was reported that the cyclin-dependent

kinase inhibitor 2B (CDKN2B) gene polymorphism was asso-
ciated with vertical cup-disc ratio, and that there was marginal
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evidence for association of CDKN2B with primary open-angle
glaucoma (POAG). As the next step, the present study was
performed to assess the association of CDKN2B with the
phenotypic features of POAG.

Methods: Four hundred and twenty-five Japanese patients
with POAG, including normal-tension glaucoma (NTG, n =
213) and high tension glaucoma (HTG, n = 212), and 191
control subjects without glaucoma were analyzed for
CDKN2B gene polymorphism (rs1063192). The genotype
and allele frequencies were compared between the patients
with NTG or HTG and the control subjects. A logistic regres-
sion model was used to study the effects of the rs1063192
allele when comparing the NTG or HTG patients with control
subjects. Demographic and clinical features, including max-
imum intraocular pressure (IOP), were compared between
the POAG patients with and without the rs1063192 C allele.
Results: There was a significant difference (p = 0.0057, Chi-
square test) in the genotype frequencies between the NTG
patients (CC: 1.4%, CT: 24.9%, TT: 73.7%) and control sub-
jects, (CC: 6.3%, CT: 31.9%, TT: 61.8%) and the frequency
of the T allele was significantly higher (p = 0.0023, Fisher's
exact test) in patients with NTG in comparison to the control
subjects (86.2% vs. 77.7%). Adjusted for age, gender, refrac-
tive error, and IOP, an almost 1.7 times increased risk of NTG
(p =0.031, odds ratio 1.72, 95% confidence interval 1.05 to
2.81) was found with the T allele. There were no significant
differences in the demographic and clinical features, includ-
ing the maximum IOP, between the POAG patients with or
without the rs1063192 C allele.

Conclusion: CDKN2B gene polymorphism is considered to
be a non-IOP related genetic factor for NTG.

P89 CANDIDATE GENE ANALYSIS OF PRIMARY OPEN-
ANGLE GLAUCOMA IN A JAPANESE POPULATION
USING A CUSTOM CHIP

Y. Ikeda', K. Mori', M. Ueno', K. Imai', M. Fuwa?, Y. Tokuda?,
M. Nakano?, T. Yagi?, K. Tashiro?, S. Kinoshita'
'Departement of Ophthalmology, 2Department of Genomic
Medicial Sciences, Kyoto Prefectural University of Medicine,
Kyoto — Japan

Background: Although more than 20 kinds of genes, includ-
ing MYOC, OPTN, and WDR36, have to date been reported
as glaucoma-related genes, there has yet to be a study
describing a candidate gene analysis of primary open-angle
glaucoma (POAG) (including normal-tension glaucoma)
using a large population. In this study, we analyzed the single
nucleotide polymorphisms (SNPs) that were previously
reported as POAG-associated SNPs using a large Japanese
population.

Methods: We enrolled 521 POAG patients (250 males and
271 females; mean age: 61.5 + 14.1 years) and 519 normal
subjects (188 males and 331 females; mean age: 55.9 + 14.6
years) without glaucoma or a family history of glaucoma.
Written informed consent was obtained from all participants.
Genomic DNA was extracted from the subjects and geno-
typed with the lllumina iSelect HD Custom Genotyping Bead-
Chip (lllumina, Inc. Sand Diego, CA). In total, 154 SNPs
consisting of 1) 55 SNPs from MYOC, OPTN, and WDR36,
2) 15 SNPs from the previously reported 22 genes except
the SNPs from category 1, 3) 48 dbSNPs on the exons of 22
genes from category 2; and 4) 36 dbSNPs located on ~1 kb
upstream of the 22 genes from category 2 were analyzed by
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chi-square test for both allele and genotype frequency.
Results: We obtained a significant (p < 0.05) SNP
(rs11258194; M98K) from OPTN and 4 SNPs from WDR36
(rs1993465, rs13153937, rs6859041, and rs2034896) by the
allele- and genotype-frequency analyses, respectively. We
also obtained 2 significant SNPs on the exons of the p2
receptor gene, ADRB2 (rs1042720), and 1 of the reductase
genes, MTHFR (rs11559040), by the allele- and genotype-
frequency analyses, respectively.

Conclusions: OPTN M98K, 4 SNPs of WDR36, and 1 SNP
each of both ADRB2 and MTHFR were found to be signifi-
cant. These SNPs might be important for the pathogenesis
of glaucoma.

P90 GENETIC STUDY OF A CHINESE FAMILY WITH PRI-
MARY CONGENITAL GLAUCOMA

J. He', N. Fan', L. Chen', H. Cheng', L. Huang'

'Shenzhen Eye Hospital, Second Clinical College of Jinan
University, Shenzhen — China

Background: Primary congenital glaucoma (PCG, OMIM
231300) is one of the common causes of innate blindness
which usually manifests within the first three years of life. It
is characterized by marked increased intraocular pressure
(IOP) resulting from obstruction of aqueous humor drainage,
which was caused by the developmental anomalies at the
anterior chamber angle and trabecular meshwork. Elevated
IOP can lead to severe optic nerve damage and eventually
blindness if untreated. PCG is mainly inherited as an auto-
somal recessive condition with incomplete penetrance. Link-
age studies have shown genetic heterogeneity of PCG and
have mapped three loci to chromosomes 2p21 (GLC3A),
1p36 (GLC3B), and 14924 (GLC3C). Molecular screening of
the PCG families has determined that mutations in the cyto-
chrome P450 1 B1 (CYP1B1) at the GLC3A locus are the
main known causes of PCG. More than 100 mutations of
CYP1B1 have been reported in the Human Gene Mutation
Database. Nonetheless, limited role of myocillin (MYOC at
chromosome 1q24-25) has been suggested in PCG patho-
genesis. In this study, we recruited a 3-generation Chinese
family with PCG and investigated the genetic cause in this
family.

Methods: The proband and 19 members of a 3-generation
Chinese Han family with PCG were recruited for complete
ophthalmological investigation and genetic study. Clinical
diagnosis was confirmed by slit lamp biomicroscopy, gonios-
copy, optic disc evaluation, measurement of intraocular pres-
sure, and corneal diameter. Mutation screening was
performed for the coding exons 1-3 of MYOC gene and the
coding exons 2-3 of CYP1B1 gene by polymerase chain reac-
tion followed by direct DNA sequencing.

Results: In the second generation, primary congenital glau-
coma was diagnosed in 3 out of 4 male siblings. There was
no sign of abnormality in the other family members. Three
reported CYP1B1 mutations (p.L107V, p.E173K, p.V198I)
were identified in this family. The homozygous mutation
p.E173K was detected in all the 3 affected male siblings and
one unaffected female sibling. In addition, three single poly-
morphisms (p.R48G, p.A119S, p.D449D) were identified. No
disease-causing mutation in MYOC was found in all partici-
pants.

Conclusions: Our result with the homozygous mutation
p.E173K of CYP1B1 was not in accordance with the previous



studies which reported that none of the unaffected siblings
and normal control subjects possessed this mutation. To the
best of our knowledge, this is the first case demonstrating a
variable penetrance of this CYP71B1 mutation p.E173K. In
addition, screening of CYP1B1 in normal control subjects and
the other causative gene (e.g. LTBP2) should be underway
to further explore the genetic basis of PCG in this family.

P91 ASSESSMENT OF ASB10 MISSENSE VARIANTS IN
GERMAN AND ITALIAN PATIENTS WITH PRIMARY
OPEN-ANGLE GLAUCOMA

F. Pasutto', A. Reis’

'Department of Human Genetics, Erlangen University Hos-
pital, Erlangen — Germany

Background: Mutations in ASB10 have been recently
reported as responsible for the primary open-angle glaucoma
(POAG) in the original GLC1F family. In this work we inves-
tigated the prevalence of ASB10 variants in patients with
POAG, normal-tension glaucoma (NTG) and juvenile primary
open-angle glaucoma (JOAG) and control subjects of Ger-
man and Italian descent.

Methods: Mutation screening was performed by sequencing
the entire ASB10 coding region in 986 patients and 376 con-
trol subjects from Germany and 26 patients as well controls
from Italy. We performed structural analysis based on homol-
ogy modeling to explore possible consequence of non-syn-
onymous variants on protein structure.

Results: Altogether, we detected in the coding regions of the
ASB10 gene 23 non synonymous variants manly distributed
in the ankyrin-repeat domains of the protein. Seven of these
were also present in control subjects. Molecular modeling
predicts that 12 non synonymous variants have a destabiliz-
ing effect on the 3D-structure of the ankyrin-repeat domains.
Motif analysis shows that other 7 non synonymous variants
affect different phosphorylation sites. Taking into account
only non synonymous variants with a predicted impaired
function we could count a total of 19 variants in 55 patients
(5.6%) and 8 healthy subjects (2.1%; p = 0.0057).
Conclusions: Our findings extend the evidence that ASB10
is involved in the aetiology of glaucoma, although its exact
role is still unknown. As for other genes associated to this
disease, the large variability of rare variants supports the
hypothesis for POAG of ‘common disease-rare variants’.
ASB10 gene mutations are associated with adult onset glau-
coma both with high and low intraocular pressure and also
with juvenile open-angle glaucoma.

P92 AXENFELD-RIEGER, MICROCEPHALY, AND CON-
GENITAL HYPOTHYROIDISM: A NEW SYNDROME?

E. McPherson', A. Grajewski?

'Department of Medical Genetic, University of Wisconsin
School of Medicine Marshfield Clinic, Marshfield, WI — USA;
2Department of Ophthalmology, University of Minnesota /
Bascom Palmer Eye Institute, University of Miami, Minne-
apolis — USA

We report a family in which 8 individuals in 3 generations
have anterior chamber abnormalities, primarily Axenfeld-
Rieger type anomalies along with varying combinations of
congenital hypothyroidism, microcephaly, developmental
delay and minor limb anomalies.

Method: Clinical examination and genetic testing on mem-

bers of 3 generations affected with congenital glaucoma
associated with anterior segment anomalies similar to Axen-
feld-Rieger syndrome.

Findings: Anterior segment findings are most compatible
with Axenfeld-Rieger syndrome: anteriorly displaced Schwal-
be’s line is thick and ropy, iris findings variable, and degree
of glaucoma also variable. Additionally there is a combination
of congenital hypothyroidism, microcephaly, developmental
delay and minor limb anomalies. Although they have minor
facial anomalies similar to other patients with Rieger syn-
drome (flat midface, thin upper lip), these individuals do not
fit any of the known syndromes with Axenfeld-Rieger anom-
aly such as Rieger syndrome type 1 with hypodontia and
periumbilical abnormalities due to mutations in PITX2; Rieger
syndrome type 2 with dental, hearing, and cardiac anomalies,
hydrocephalus; Rieger syndrome type 3 with cardiac and
sensorineural hearing loss due to mutations in FOXC1, or
other syndromes with anterior chamber anomalies such as
SHORT syndrome or Peters Plus. One affected child with
bilateral congenital glaucoma due to Rieger anomaly with
congenital hypothyroidism, microcephaly with OFC -3SD, and
developmental delay tested negative for mutations in PITX2
and FOXC1. He also had a normal karyotype (46, XY), CGH
microarray and extensive biochemical testing including lac-
tate, pyruvate, very long chain fatty acids, amino acids,
organic acids, carnitine, acylcarnitine profile, and carbohy-
drate deficient transferring all with normal results. MRI of
brain demonstrated minimal volume loss. Expression of the
condition varied among family members. One obligate het-
erozygoe was said to be normal but never had a detailed
examination. Anterior chamber abnormalities including Axen-
feld-Rieger anomaly, glaucoma and/or retinal detachment
were found in all 8 affected. Of these, 4 had congenital hypo-
thyroidis; 5/6 head measurements were microcephalic and
the 6" had an OFC just above the 3" percentile. Four of the
affect had hearing loss. Half of the affected also had devel-
opmental delays not attributable to vision or hearing impair-
ment. All had minor limb anomalies including one with
hypoplastic toes and one with severe metatarsus adductus.
Conclusion: We believe thai family has a new autosomal
dominant syndrome with Axenfeld-Rieger anomaly, congen-
ital hypothyroidism, microcephaly, developmental delay,
hearing loss and minor limb anomalies.

P93 THE SEARCH FOR THE GENE THAT CAUSES CAV-
ITARY OPTIC DISC ANOMALY

J. Fingert', B. Roos’, R. Honkanen?, L. Jampol®, W. Alward’
'Department of Ophthalmology and Visual Sciences, Carver
College of Medicine, University of lowa, lowa City — USA;
2Department of Ophthalmology, State University of New York
at Stonybrook, Stony Brook — USA; ®Department of Ophthal-
mology, Feinberg School of Medicine, Northwestern Univer-
sity, Chicago — USA

Purpose: Cavitary optic disc anomaly (CODA) is a heritable
form of congenital optic nerve disease that resembles glau-
coma. We previously mapped the gene that causes CODA
to a 13.5 Mbp region of chromosome 12q that contains 245
genes. The purpose of our current research is to identify
which of these genes causes CODA with studies of a large
pedigree with 17 affected members.

Methods: We tested members of the CODA pedigree for
disease-causing mutations in genes within the locus on chro-
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mosome 12q using a range of techniques. We tested DNA
samples from affected family members for coding sequence
mutations using both standard DNA sequencing of individual
genes as well as parallel sequencing of the exons of all of
the known genes in the locus. Affected family members were
also tested for copy number variations (duplications or dele-
tions) of chromosome 12q that might cause CODA using
comparative genome hybridization assays.

Results: We tested the coding sequence of over 75 top can-
didate genes individually and detected no plausible disease-
causing mutations. Parallel sequencing and comparative
genome hybridization studies are currently underway.
Conclusions: Our efforts to identify the gene that causes
CODA will ultimately provide insights into the pathogenesis
of other optic nerve diseases such as normal-tension glau-
coma and primary open-angle glaucoma

Laboratory Methods: Molecular

Biology incl. Sirna

P94 ASSOCIATION BETWEEN ADRB2 GENE POLYMOR-
PHISMS AND OCULAR HYPOTENSIVE RESPONSE TO
TOPICAL BETAXOLOL IN PATIENTS WITH OPEN-ANGLE
GLAUCOMA

G. Pacheco’, O. Messina?, L.M. Gonzalez-Huerta?, J. Toral*,
F. Lara?, |. Babayan?, S. Cuevas®

'Servicio de Genetica, Mexico D.F. — Mexico; 2Servicio de
Oftalmologia, 3Servicio de Genetica, Hospital General de
Mexico, Mexico, D.F. — Mexico; “Servicio de Genetica, ISSE-
MyM, Mexico, D.F. — Mexico; 5Servicio de Genetica, Facultad
de Medicina, Hospital General de Mexico, UNAM, Mexico,
D.F. — Mexico

Background: Glaucoma is a disease characterized by loss
of retinal ganglion cells, excavation of the optic nerve head,
visual field defects and eventually blindness. Glaucoma is
the second leading cause of blindness worldwide. The main
risk factors include elevated intraocular pressure, age, ethnic-
ity, family history and myopia. B-adrenergic receptors
(ADRB), mainly ADRB2 (B-2 adrenergic receptor) are
expressed in the ciliary body, trabecular meshwork and wall
of the vasculature of the optic nerve. Betaxolol is a beta
adrenergic blocker that acts selectively on beta 1 receptors.
The mechanism of action at eye level is not well understood,
it is assumed that betaxolol inhibits the adrenergic tone and
therefore the formation of aqueous humor in the ciliary body.
Its ocular hypotensive effect starts at 30 minutes, is maximal
at 2 hours and persists for 12 hours. In the ciliary body,
ADRB2 has more expression (90%) that ADRB1 (10%).
Japanese population studies found that the Gly16 allele has
glaucoma at an earlier age, while carriers of the Glu 27 have
increased intraocular pressure at the time of diagnosis.
Methods: The present study aimed to determine the as-
sociation between ADRB2 polymorphisms and the ocular
hypotensive response to betaxolol in Mexican patients with
glaucoma. Thirty-three patients and thirty controls were
genotyped at the Arg16Gly and GIn27Glu polymorphisms
through PCR and DNA sequencing analysis. Demographic
data, disease severities, ocular pressure, tests and betax-
olol medication were recorded for each patient.

Results: The frequencies of the Arg16 and GIn27 alleles
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were found to be 48.8% and 72.7.%, respectively. The ho-
mozygous Arg16/GIn27 and Gly16-GIn27 haplotypes were
estimated with frequencies of 5 (15.2%) and 10 (30.3%),
respectively. We found a high prevalence of these poly-
morpisms in both populations. No differences between con-
trol group and betaxolol treatment group were found to
be present.

Conclusion: We concluded that other genetic factors,
apart from ADRB?2, are responsible in the ocular hypoten-
sive response to topical betaxolol in patients with open-
angle glaucoma.

Laboratory Methods: Cellular Biology

P95 EFFECT OF THE TRAVOPROST/TIMOLOL MALEATE
FIXED COMBINATION (DUOTRAV®) ON HUMAN CUL-
TURED CONJUNCTIVAL CELLS

K. Kawase', T. Yamamoto', S. Masamitsu?, H. Hara?
'Department of Ophthalmology, Gifu University, Gifu — Japan;
2Department of Molecular Pharmacology, Gifu Pharmaceuti-
cal University, Gifu — Japan

Background: Travoprost 0.004% ophthalmic solution (Tra-
vatanz®, Alcon Laboratories, Inc., Fort Worth, TX, USA) was
provided with benzalkonium chloride (BAC) free glaucoma
medication from 2007 in Japan. Recently the travoprost
0.004%/timolol 0.5% fixed combination (DuoTrav®, Alcon
Laboratories, Inc., Fort Worth, TX, USA) gained commercial
approval in Japan. Travatanz® containing SofZia™ (Alcon
Laboratories Inc., Fort Worth, TX, USA), a non-BAC-pre-
served prostaglandin analog, can be used clinically. SofZia™
is a proprietary ionic buffer system comprised of zinc, borate,
and sorbitol that does not contain BAC. Basic experiments
in animals and cultured cells have revealed that travoprost
preserved with SofZia™ is less cytotoxic than prostaglandin
analogs preserved with BAC. DuoTrav® containins POLY-
QUAD® that does not contain BAC but compound was differ-
ent from Travatanz®. However, up to the time of preparation
of this report, there were no studies on the effects of POLY-
QUAD®. We studied the inhibitory effect of DuoTrav® oph-
thalmic solution on human cultured conjunctival cell
proliferation.

Methods: Human cultured conjunctival cells were inoculated,
4000 cells per well on the 96-well plates, and each drug was
administered after 24 hours. Duo Trav® (DUO), was com-
pared with Travatanz® (TRZ) and latanoprost 0.005%/timolol
0.5% fixed combination (Xalcom®: XAL, Pfizer Inc., New York,
NY, USA) combination ophthalmic solution of the Latano-
prost. These drugs were diluted with the medium so that the
final concentration became 1/30, 1/100 and 1/300, and 10
uL of each solution was administered. Experiments were
performed at 24 hours after administration: Cell activity was
measured three times via absorbance after reaction with
WST-8 and analyzed via ANOVA by JMPS8.

Results: In all groups, the cell activity decreased concentra-
tion-dependently. At concentration of 1/300 showed no sig-
nificantly difference in the all groups. However 1/100 and 1/30
showed significantly different (ANOVA: p < 0.001) with XAL
and Travoprost solutions but no significance in DUO and
TRZ.

Conclusions: DuoTrav® ophthalmic solution with POLY-
QUAD® showed same safely inhibitory effect on the cultured



human conjunctival cells as Travatanz® ophthalmic solution
containing SofZia™.

P96 OCULAR SURFACE DISEASE INDUCED BY ANTI-
GLAUCOMA MEDICATION. A CLINICO-PATHOLOGICAL
STUDY

J. Vashi'

'Department of Ophthalmology,BW LEH, Bangalore — India

Aim: To determine if chronic anti-glaucomatous medications
containing preservatives induced alterations in the tear film
and ocular surface.

Method: In a prospective study 40 newly diagnosed cases
of glaucoma patients were randomized into 4 groups of 10
eyes each. Group 1 was put on Timolol Maleate 0.5% with
BAK 0.01% twice daily dose , group 2 was put on Bimatoprost
(0.3 mg) with BAK 0.005% once daily dose, group 3 was put
on Travoprost 0.004% with BAK 0.015% once daily dose and
group 4 was put on Timolol Maleate (5 mg) + Bimatoprost
(0.3 mg) with BAK 0.005% once daily dose. All the patients
were followed up for a period of 12 months. The evaluation
was performed subjectively by determination of subjective
symptoms via a questionnaire and objectively by examination
findings such as slit lamp biomicroscopy,

conjunctival staining with 2% flourescein and 1% lissamine
stain, Schirmer’s test, TBUT and Conjunctival Impression
Cytology.

Results: Slit lamp biomicroscopy showed SPKs and follicles
to be more common in group 1(30% and 40% respectively)
and group 4 (20% and 30% respectively). Hyperaemia was
more commonly seen in group 2 (50%), group 3 (40%) and
group 4 (30%) at the end of 6 months. Hyperaemia decreased
to 20% in group 2 and group 3 at the end of 1 year of study.
Reduction in mean Schirmer’s test value and TBUT was sta-
tistically significant in group1(p value = 0.002 and 0.019
respectively)and group 4 (p value = 0.056 and 0.025 respec-
tively). Flourescein staining was higher in 50% patients in
group 1 and 4.30% patients in group 2 and 50% of patients
in group 3. Significant higher lissamine staining was seen in
group 1 (p value = 0.015) and group 2 (p value = 0.033).
Conjunctival impression cytology demonstrated increase in
cytololgical grading in all the 4 groups but was statistically
significant in group 4 with p value of 0.021.Increment in mean
OSDI score at the end of 1 year was statistically significant
for all the 4 drug groups.

Conclusion: Our study indicates a high prevalence of signs
and symptoms of ocular surface disease in patients on long
term topical antiglaucoma medication. All the drugs in our
study had BAK as preservative. We however,cannot state
conclusively, that the use of BAK containing drops is the
cause of OSD. Either the preservative alone or the active
drug molecule alone or both together could be responsible
for the ocular surface changes observed.

P97 IN-VITRO ASSAYS ON POLYDIOXANONE MEM-
BRANES USE AS MITOMYCIN C DELIVERY SYSTEM FOR
GLAUCOMA TREATMENT

B. Coquerel', E. Gardea?, D. Gruber? S.e Lefevre?,
A. Della Martina®, R. Andrieu®, M. Muraine?

"Laboratoire MERCI, Faculté Médecine de Rouen, Rouen —
France; 2Department of Ophtalmology, CHU Rouen, Rouen
— France; %Laboratoire Cerebel, Lausanne — Switzerland

Purpose: The aim of this study was to investigate the re-
lease kinetic of Mitomycin C (MMC) delivered onto polydiox-
anone (PDO) membrane using analytical chemistry and to
evaluate this cellular effect to control and quantify its abil-
ity to avoid human ocular fibroblast to proliferate. Indeed,
the development of an effective long lasting drug delivery
system after glaucoma surgery could minimize side effects
and increase patient compliance.

Methods: PDS membranes, including or not MMC, were
immersed in fresh saline to determine release kinetics.
After many developments to optimize the analytical con-
ditions of the quantification of the delivered MMC, analy-
sis was performed by high-pressure liquid chromatography
(HPLC). HPLC column retention time was determined for
drug released compared to a standard curve to determine
the exact amount of released MMC. In a second time, the
supernatant was added to a primary ocular fibroblast cell
culture to determine the efficiency of the MMC delivered by
the system and the inhibition proliferation rate. Then mem-
branes, containing or not MMC, were added directly on the
cell layer or placed in a transwell device and the inhibition
proliferation rate was also determinate for 10° g of MMC.
Results: The kinetic of the MMC release by the PDO mem-
brane has been determined. A perfect correlation between
the size of the membrane including MMC and the amount
of MMC delivery has been observed, each mm? delivers
7.107 g of MMC and the retention time is 4.1 minutes. In
three days the whole amount of MMC has been delivered
by the membrane.

Using MMC-PDO membrane supernatant or MMC-PDS
membrane placed in transwell device, the inhibition of the
proliferation was respectively 95.4% and 91.1% (p < 0.001)
with no statistical difference between the 2 techniques.
Conclusions: With the help of the MMC-PDO we have
quantify the long time drug delivery in an in vitro model.
MMC delivered by this system is efficient on human prima-
ry ocular fibroblasts and could statistically inhibit the cel-
lular proliferation. Further tests on rabbit glaucoma model
have highlighted no local inflammatory reaction with the
polydioxanone membrane and less scar tissue formation
with MMC-PDO membrane.

P98 A METHOD FOR STANDARDIZED SCREENING OF
POTENTIAL NOVEL NEUROPROTECTIVE AGENTS EX
vivo

A. White', K. Martin’

'Cambridge Centre for Brain Repair, University of Cambridge
& Department of Ophthalmology, University of Cambridge,
Cambridge — United Kingdom

Background: Our laboratory has developed an ex vivo
organotypic retinal explant model to examine retinal survival
mechanisms. The aim of the current study was to further
develop the explant model as a rapid screening tool for poten-
tial novel neuroprotective agents, in particular compounds
already licenced for other indications.

Methods: Eyes from adult Sprague Dawley rats were enucle-
ated immediately post mortem and intact retina was dis-
sected from the optic cup. This was divided radially to make
4 retinal explants per eye. Tissue from one eye was used to
trial drug treatment and tissue from the other eye was used
as an internal control. The tissue was placed ganglion cell
side up on millipore filters in a 24 plate cell culture well with
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300 uL N2/B27 culture media. The explant was situated at
the air-media interface on the filter and placed in a humidified
incubator for a number of days. Novel therapies were trialed
by adding them at appropriate concentrations to the culture
media which was changed regularly as well as adding small
doses daily of this mixture to the surface of the explant. At
the conclusion of each experiment, the cells were fixed in 4%
paraformaldehyde and stained in wholemount with BlII Tubu-
lin and Islet 1 — markers for retinal ganglion cells to provide
estimates of ganglion cell density.

Results: Using our explant technique, normal retinal archi-
tecture is preserved in the explanted tissue for up to 2 weeks.
Measurement of the RGC density at different timepoints sug-
gested that the 4 days ex vivo was optimal for assessment
of potential neuroprotective effects. Viable ganglion cells at
an average density of 993.44 + 63.67 cells/mm? (n = 23) were
observed in explanted retinas 4 days post enucleation. Anal-
ysis of the effects of valproic acid, ibuprofen, aspirin, colchi-
cine, N-acteyl cysteine, diclofenac and ketorolac on RGC
survival in culture is ongoing and will be presented at the
meeting.

Conclusion: Our retinal explant model may be a useful tool
in screening for potential novel neuroprotective agents in a
standardized and internally controlled fashion. In addition, it
is possible to screen large numbers of candidate compounds
in a relatively short space of time whilst reducing the number
of animal procedures required.

P99 EVALUATION OF THE CYTOTOXITY OF PROSTA-
GLANDIN ANALOG EYE DROPS ON HUMAN CONJUNC-
TIVAL CELL CULTURES

F. Pérez-Roca', E. Rodrigo-Morales', J.F. Ramos Loépez’,
M. Alaminos’, I. Garzén'

'Department of Histology, Tissue Engineering Group, Uni-
versity of Granada, Granada — Spain

Background: Prostaglandin analogues (PGs) are known to
be effective for the treatment of glaucoma patients by lower-
ing the intraocular pressure. However, cytotoxic effects of
these drugs on the human conjunctiva are not well known.
In this work, we have evaluated the cytotoxic effects of sev-
eral PGs ophthalmic solutions widely used for the clinical
control of the intraocular pressure using an ex vivo cell culture
model.

Methods: Primary cell cultures of human conjunctival fibro-
blasts were established from biopsies of healthy patients.
The cells were isolated by enzymatic digestion using colla-
genase type | from Clostridium hystoliticum and cultures were
grown at 37°C temperature with 5% of CO,. These cells were
maintained using Dulbecco’s Modified Eagle Medium
(DMEM) supplemented with 10% fetal bovine serum. Once
the cell cultures were established, we investigated the cyto-
toxic effects of sequential dilutions of 0.3% bimatoprost
(Lumigan®), tafluprost 0.015% (Saflutan®), travoprost 0.004%
(Travatan®) and latanoprost 0.005% (Xalatan®) on human
conjunctival cell cultures by using MTT (bromide reduction
of 3 — (4.5 — dimethylthiazol-2-yl) -2,5-diphenyl tetrazolium)
and WST-1 (formazan crystal formation by degradation of
tetrazolium salts) methods. Both the MTT and the WST-1 are
non-radioactive colorimetric quantitative assays that measure
mitochondrial enzyme activity, which is directly proportional
to the number of viable cells. We evaluated each PGs for 1
hour at 6 different concentrations (0.1%, 1%, 5%, 25%, 50%
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and 100%) in triplicate. We also included a negative control
with medium and a positive control with 2% Triton X-100, a
well-known inductor of cell death.

Results: At the time of 1 hour, the MTT assay suggested
that the four PGs showed a significantly higher level of cyto-
toxicity than the control medium and there were no significant
differences with the positive control (Triton X-100). For the
WST-1 assay, the cytotoxic effects of bimatoprost, travoprost
and latanoprost were found to be similar to positive controls,
although tafluprost was not as toxic as triton at 1 hour (p <
0.05).

Conclusion: All drugs showed significant levels of cytotoxic-
ity at higher concentrations, although tafluprost seems to be
less toxic at this time. This fact could likely be related to the
fact that tafluprost does not have benzalkonium chloride on
solution. Further studies are needed to clarify the role of this
preservative in cell death.

P100 ROSIGLITAZONE ATTENUATES ACTIVATION OF
HUMAN TENON’S FIBROBLASTS INDUCED BY TRANS-
FORMING GROWTH FACTOR-B1

X. Duan’, F. Fan'

'Department of Ophthalmology, 2™ Xiang-Ya hospital, Cen-
tral South University, Changsha — China

Purpose: To investigate the inhibition role of the synthetic
peroxisome proliferators-activated receptor (PPAR)-y agonist
rosiglitazone on TGF-B1 induced human Tenon'’s fibroblasts
activation, and to acess the possible mechanism of it.
Methods: Human Tenon'’s fibroblasts were grown in culture,
pretreated with different concentrations of rosiglitazone (5
umol/l or 10 umol/l) and then activated with 5 ng/ml TGF-B1.
Cell count kit -8 assay utilizing water-soluble tetrazolium Salts
was accessed for cell viability and proliferation, wound clo-
sure assay was performed to assess cell migration, the
expression of Alpha smooth muscle action (a-SMA) , con-
nective tissue growth factor (CTGF), type | collagen (COL 1),
was detected with RT-PCR, Western blot , a-SMA was also
examined with immunofluorescence. PPAR-y, p-smad2/3,
were assessed by western blot.

Results: Rosiglitazone could attenuate TGF-B1 induced up-
regulation ofa-SMA, CTGF and COL |. It could availably
increase the expression of PPAR-y, and effectively attenu-
ated the phosphorylation of Smad 2/3.

Conclusions: Rosiglitazone can effectively attenuate TGF-
B1 induced myofibroblasts transdifferentiation in HTF's, with-
out obvious toxic effect. The possible mechanism might be
rosiglitazone interfering in the TGF-B/ Smad signal pathway.

P101 DNA DAMAGE CAUSES DEATH OF RETINAL GAN-
GLION CELLS

M. Katsura', R. Yamagishi?, M. Aihara?

'Radioisotope Center, 2Department of Ophthalmology, The
University of Tokyo, Tokyo — Japan

Background: Pathophysiology of glaucoma is characterized
by the development of retinal ganglion cell (RGC) death.
Recently in many of neurodegenerative disease, such as
Alzheimer’s disease and Huntington’s disease, the impor-
tance of DNA damage responses in their developments have
been focused. Some molecular targets in the DNA damage
response pathways in these diseases are now expected to
improve new treatments. However the effects of DNA dam-



age in RGCs and the development of glaucoma is still
unknown. Here we have tried to examine the roles for DNA
damage responses in RGCs.

Methods: RGCs were purified from dissociated retinal cells
from 6- to 8-day-old Wistar rats by a two-step immunopanning
procedure. The purified RGCs were seeded on glass cover-
slips in culture plates and incubated for 3 days. After the 3
days of incubation, glutamate used as an experimental stress
to RGCs was added. DNA double strand bleaks were
detected by immunofluorescence of gamma-H2AX, since
phosphorylation of Serine 139 within the SQ motif of histone
H2AX yields a form known as gamma- H2AX in response to
double-strand DNA damage. Cell death was determined by
Cell Viability Reagent Kit (Thermo Scientific).

Results: Focus formations of gamma-H2AX of RGCs and
cell death were increased by the supplemented glutamate
dose-dependently. Glutamate induced prompt DNA double-
strand breaks in RGCs and consequent cell death.
Conclusion: Glutamate induced DNA damage and cell death
in RGCs. These findings show the possible roles of DNA
damage response in glaucoma progression. Further studies
on the mechanism of DNA damage by glutamate, and the
pathway of the DNA damage response to the cell death in
RGCs are required.

P102 OXIDATIVE STRESS AND CALCIUM OVERLOAD IN
HUMAN LAMINA CRIBROSA CELLS FROM GLAUCOMA
DONORS

E. McElnea', B. Quill', N. Docherty?, M. Irnaten?, W. Siah?,
A. Clark?, C. O’Brien', D. Wallace'

'Institute of Ophthalmology, Mater Misericordiae University
Hospital, Dublin — Ireland; 2School of Medicine-Medical Sci-
ence, University College Dublin, Dublin — Ireland; 3University
North Texas Health Science Center, Texas — USA

Background: Oxidative stress and alterations in calcium
(Ca?") regulation are implicit in the pathological changes of
the optic nerve head (ONH) associated with glaucoma. The
purpose of this study was to compare levels of oxidative
stress in glial fibrillary acid-negative protein (GFAP) lamina
cribrosa (LC) cells obtained from normal (NLC) and glauco-
matous (GLC) human donor eyes and to also examine mito-
chondrial function and calcium homeostasis in this region of
the ONH.

Methods: Intracellular reactive oxygen species (ROS) pro-
duction was examined by a thiobarbituric acid reactive sub-
stances (TBARS) assay which measures malondialdehyde
(MDA), a naturally occurring product of lipid peroxidation and
is used as an indicator of oxidative stress. Mitochondrial
membrane potential (MMP) and intracellular calcium ([Ca*]
) levels were evaluated by flow cytometry using the JC-1
(5,5',6,6'-tetrachloro-1,1',3,3'-tetrabenzimidazolecarbo-
cyanine iodide) and fluo-4/AM probes respectively. Anti-
oxidant and Ca? transport system gene and protein
expression were determined by RT-PCR using gene-specific
primer/probe sets and western immunoblotting respectively.
Results: Intracellular ROS production was increased in GLC
compared to NLC (27.19 £ 7.05 yM MDA vs 14.59 £ 0.82 uyM
MDA, p < 0.05). Expression of the anti-oxidants Aldo-keto
reductase family 1 member C1 (AKR1C1) and Glutamate
cysteine ligase catalytic subunit (GCLC) were significantly
lower in GLC (p = 0.02) compared to NLC control. MMP was
determined to be lower in GLC (57.5 £ 6.8%) compared to

NLC (41.8 £ 5.3%). [Ca?], levels were found to be higher (p
< 0.001) in GLC cells compared to NLC. Expression of the
plasma membrane Ca?/ATPase (PMCA) and the sodium-
calcium (NCX) exchangers were lower, while intracellular
sarco-endoplasmic reticulum Ca?/ATPase 3 (SERCA) was
higher in GLC compared to NLC. Subjection of NLC cells to
oxidative stress (200 uM H,0,) reduced expression of NCX-1,
PMCA-1 & -4 as determined by RT-PCR.

Conclusions: Our data supports oxidative stress, mitochon-
drial dysfunction and impaired calcium extrusion in GLC cells
and suggests their importance in the pathological changes
occurring at the ONH in glaucoma. Future therapies may
target reducing oxidative stress and / or [Ca?'] .
P103 LIPOFUSCIN ACCUMULATION IN GLAUCOMA-
TOUS HUMAN LAMINA CRIBROSA CELLS

E. McElnea', B. Quill", N. Docherty’, D. Wallace?, M. Farrell?,
A. Clarke*, C. O’Brien’

'School of Medicine and Health Sciences, University College
Dublin, Dublin — Ireland; 2Institute of Ophthalmology, Mater
Misericordiae University Hospital, Dublin — Ireland, *Depart-
ment of Neuropathology, Beaumont Hospital, Beaumont
Road, Dublin — Ireland, “Dept. Cell Biology & Anatomy and
the North Texas Eye Research Institute, U. North Texas,
Health Science Center, Ft. Worth, Texas — USA

Background: Disease associated alterations in the pheno-
type of glial cells of the lamina cribrosa are implicated in
changes occurring at the optic nerve head (ONH) in glau-
coma. Lipofuscin is an intralysosomal, non-degradable, auto-
fluorescent macromolecule which accumulates in the
peri-nuclear region of cells with oxidative stress induced
elevations in the rate of mitochondrial turnover. The objective
of our study was to compare levels of lipofuscin-like material
in lamina cribrosa cells from normal human donor eyes (NLC)
and from glaucomatous human donor eyes (GLC).
Methods: NLC and GLC cells were examined by transmis-
sion electron microscopy (TEM) and the number of peri-
nuclear lysososomes per high powered field (x 20,000)
recorded. The cells were stained with sudan black B, to
assess peri-nuclear lipophilic body number and size. Cultures
were examined using live cell fluorescence microscopy and
cellular autofluorescence quantified by flow cytometry (emis-
sion at 563-607 nm). Real-time PCR (RT-PCR) was used to
measure the cellular content of Cathepsin D and Autophagy
protein 5 (ATG5) mRNA in NLC and GLC. Cellular Protein
levels of the former were analysed at Western blot.
Results: The number of peri-nuclear lysosomes was
increased in GLC compared to NLC (11.1 £+ 3.8 v4.2£3.7,
p = 0.002). Increased sudan black B staining of peri-nuclear
lipophilic body number ( 22.10 + 3.57 v 13.77 + 5.66, p =
0.07), and size ( 2023.6 £ 611.23 v 862.8 £ 74.23, p = 0.04)
was also observed in GLC compared to NLC. Perinuclear
lysosomes were found to be autofluorescent and an increase
in whole cell autofluorescence was observed in GLC relative
to NLC ( 83062 +45.1 v41.01 + 3.9, p = 0.2). There was no
significant difference between the two cell groups in cellular
levels of Cathepsin D mRNA or protein. There were signifi-
cantly higher levels of ATG5 mRNA in GLC samples when
compared to NLC samples.

Conclusions: We present evidence supportive of increased
lipofuscin formation as being characteristic of lamina cribrosa
cells derived from donors with glaucoma. The persistence of
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this phenomenon in vitro is suggestive of oxidative stress and
alterations in mitochondrial function as being of importance
in glaucoma. Potential future anti-glaucoma strategies may
therefore include attempts at reducing oxidative stress, and
improving mitochondrial turnover by the stimulation of cel-
lular degradation systems.

Laboratory Methods: Biochemistry

P104 THE RELATIONSHIP BETWEEN SERUM ANTI-
CARBONIC ANHYDRASE | AND Il ANTIBODIES AND
INTRAOCULAR PRESSURE

N. Akyol', A. Turk!, M. Aykut', A. Mentese?, A. Alver?,
S.C. Karahan?

'Department of Ophthalmology, 2Department of Biochemistry,
School of Medicine, Karadeniz Technical University, Trabzon
— Turkey

Background: Carbonic anhydrase (CA) enzyme catalyzes
the hydration of carbon dioxide to form bicarbonate and
hydrogen ions. In the ciliary body of the eye, this reaction is
resulted in aqueous humor secretion into the posterior cham-
ber. Many CA isoenzymes have been described up to now.
CA-l isoenzyme is present in various epithelium, and its activ-
ity is much lower than CA-ll isoenzyme’s. CA-ll is functioned
in the cytoplasm of the cells. In this study we focused on the
relationship between two antibodies of CA isoenzymes (anti-
CA-I and anti-CA-Il) and intraocular pressure.

Methods: Forty-eight subjects were enrolled in this study.
After detailed ophthalmic examination, intraocular pressure
(IOP) of their randomized selected eye was noted and serum
anti-CA-l and CA-Il antibodies were analyzed by ELISA. Sub-
jects were divided two groups: Group 1 had low serum levels
of antibodies and Group 2 had high serum levels of antibod-
ies. |OP differences of the groups and correlation between
serum levels of antibodies and IOP measurements were
investigated statistically.

Results: Mean serum anti-CA-I levels were 0.192 + 0.059
ABSU in Group 1, compared to 0.474 + 0.239 ABSU in Group
2. Mean serum anti-CA-Il levels were 0.3 + 0.133 and 0.438
+ 0.227 ABSU, respectively. Mean |IOP measurements were
14.68 + 2.38 and 15.48 £ 2.79 mmHg, respectively. While
the differences in anti-CA-I and anti-CA-Il levels were statis-
tically significant (p < 0.0001, p = 0.016 respectively), there
was no significant differences in IOP measurements for two
groups (p = 0.291). The correlations between anti-CA-l and
anti-CA-Il antibodies and IOPs were also not significant (r =
-0.012, p = 0.937; r = 0.085, p = 0.567 respectively).
Conclusion: This is the first time in the literature that the
correlation between anti-CA-I and CA-Il antibodies and IOP
levels has been studied. Serum levels of CA-lI and CA-II
antibodies exhibited no significant correlation toward the
IOP measurements. Future wider-ranging studies may more
clearly reveal the role of anti-CA-I and CA-Il antibodies in
IOP regulation.
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P105 EVALUATION OF TOXICITY OF ANTI-GLAUCOMA
DRUGS USING STRATIFIED HUMAN CULTIVATED COR-
NEAL EPITHELIAL SHEETS

U. Tomohiko'!, S. Nakagawa', M. Aihara’, S. Amano’,
M. Araie’

"Department of Ophthalmology, University of Tokyo, Tokyo
—Japan

Background: Because glaucoma patients received anti-
glaucoma drugs for many years, the assessment of safe
profiles of anti-glaucoma drug is important. In the present
study, we investigated the toxicity profiles of seven anti-
glaucoma drugs and benzalkonium chloride (BAC) using the
stratified human cultivated corneal epithelial sheets in serum-
free culture system.

Methods: The stratified human cultivated corneal epithelial
sheets in serum-free culture system were exposed to seven
antiglaucoma drugs in their commercial presentation [Latano-
prost® (Nitten), LatanoprostPF® (Nitten), TravatanZ®
(Alcon), Tapros® Santen), Xalatan® (Pfizer), DuoTrav®
(Alcon), Xalacom® (Pfizer)] and two concentrations (0.002%
and 0.02%) of BAC. Each solution was applied on the cell
sheets for 10 minutes. The cell proliferative capacity and
barrier function were examined by WST-1 and carboxyfluo-
rescein permeability assays. Further, histological evaluation
of cell sheets were also performed.

Results: Xalatan®, Xalacom® and 0.02% BAC resulted in
significantly lower cell proliferation capacity and barrier func-
tion than control (p < 0.05), but the others did not show sig-
nificant difference. Cell sheets with 1 hour, 6 hours and 24
hours applications of Xalatan®, Xalacom® and 0.02% BAC
were more damaged histologically than the others.
Conclusions: Xalatan®, Xalacom® and 0.02% BAC have
high toxicity in vitro, whereas Latanoprost®, LatanoprostPF®,
TravatanZ®, Tapros®, DuoTrav® and 0.002% BAC show
little toxicity. This confirms that higher concentrations of BAC
were responsible for its toxicity. Our assays using the strati-
fied human cultivated corneal epithelial sheets in serum-free
culture system are promising methods in ophthalmic toxicol-

ogy.

P106 EFFECTS OF OCIMUM BASILICUM SEED EXTRACT
ON STEROID-INDUCED GLAUCOMA IN RABBITS

R. Agarwal', S.K. Gupta?, S. Srivastava?, R. Saxena?,
S.S. Agrawal?

'Department of Pharmacology, Universiti Teknologi Mara,
Shah Alam — Malaysia; 2Delhi Institute of Pharmaceutical
Sciences and Research, New Delhi — India; *Dr. RP Center
for Ophthalmic Sciences, All India Institute of Medical Sci-
ences, New Delhi — India

Background: Ocimum basilicum, a herb with known medic-
inal properties was investigated for its intraocular pressure
lowering effects in steroid-induced rabbit model of glaucoma.
The extract has previously been shown to possess anticho-
linesterase, antihypertensive and antioxidant properties.

Methods: Three concentrations of Ocimum basilicum seed
extract (0.25, 0.5 and 1% w/v) were evaluated for intraocular
pressure lowering effect in normotensive rabbits. Thereafter,
the concentration showing maximum intraocular pressure



lowering from baseline was chosen for evaluation in steroid-
induced oculohypertensive rabbits. Timolol 0.5% was used
as reference standard.

Results: Unilateral instillation of Ocimum basilicum seed
extract (0.25%) to normotensive rabbit eye resulted in a mean
peak IOP reduction of 16.84% from baseline. The 0.5 and
1% concentrations resulted in a maximum mean IOP reduc-
tion of 22.66 and 23.10% respectively. The IOP reduction
caused by OBE 0.5 and 1% did not differ significantly from
each other (p > 0.05) but a significant difference was
observed between mean IOP reduction with OB 0.25% ver-
sus 0.5% (p < 0.05) and OBE 0.25% versus 1% (p < 0.01).
Therefore, 0.5% concentration was chosen for further evalu-
ation in animals with experimentally elevated intraocular
pressure. Unilateral single drop application of Ocimum basi-
licum seed extract in steroid-induced glaucomatous eye
resulted in a mean peak IOP reduction of 26.43% from base-
line, 2 hours postinstillation as compared to 32.60% by timo-
lol at the same time point. The intraocular pressure reduction
caused by Ocimum basilicum extract was comparable to that
caused by timolol for the first 4 hours. Timolol induced sig-
nificant intraocular pressure reduction lasted for 8 hours
whereas that caused by Ocimum basilicum extract lasted for
a total of 5 hours. Peak intraocular pressure reduction was
achieved 2 hours postinstillation with both the timolol and
Ocimum basilicum extract and was not significantly different
from each other.

Conclusions: Ocimum basilicum seed extract showed sig-
nificant intraocular pressure lowering effect however, its util-
ity as effective antiglaucoma medications needs further
investigations.

P107 THE EFFECTS OF PROSTAGLANDIN ANALOGUES
ON ISOLATED RABBIT CILIARY ARTERIES

S. Abe', T. Yoshitomi', H. Watabe', S. Takaseki’
'Department of Ophthalmology, Akita University School of
Medicine, Akita — Japan

Background: It has been reported that various prostaglandin
(PG) analogues can increase ocular blood flow. However,
underlying mechanism has not been determined. To evaluate
the pharmacology of tafluprost, latanoprost, unoprostone,
bimatoprost, travoprost and PGF2a on vascular smooth
muscle, we have investigated the effect of these agents on
isolated rabbit ciliary artery in vitro.

Methods: Under the dissecting microscope, ciliary arteries
were prepared from albino rabbit eyes and mounted in a
myograph system. After ciliary arteries were pre-contracted
with high K solution, the effects of PG analogues to ciliary
arteries were investigated using isometric tension recording
methods. The amplitude of contraction induced by high-K
solution was defined as 100%.

Results: Tafluprost (n = 16), latanoprost (n = 12), unopros-
tone (n = 11) and travoprost (n = 20) induced dose-dependent
relaxations in rabbit ciliary arteries pre-contracted with high-
K solution and the relaxation achieved at 30 um was 69 +
19%, 70 £ 17%, 70 £ 18%, 68 + 16% respectively. Application
of N¢-nitro-L-arginine methylester (L-NAME) (100 um) or
indomethacin (10 uym) did not affect these relaxations in rab-
bit ciliary arteries. For bimatoprost (n = 20), and PGF2a (n =
16), the relaxation achieved at 30 ym was 8.8 + 11%, 12
13%, which was significantly smaller than other PG ana-
logues. L-NAME or indomethacin also did not affect their
amplitude of relaxation.

Conclutions: All PG analogues and PGF2a induced dose-
dependent relaxations in rabbit ciliary artery. The mechanism
may not be dependent on NO or intrinsic PG production.
Bimatoprost and PGF2a had smaller effect than other PG
analogues.

P108 THE EXPRESSION OF PROSTANOID RECEPTOR
SUBTYPE, ENOS BY PROSTAGLANDIN ANALOGUE IN
HUMAN UMBILICAL VEIN ENDOTHELIAL CELLS
(HUVEC) AND CORD SMOOTH MUSCLE CELLS (cSMC)
S. Ha'

'Department of Ophthalmology, Soonchunhyang University
Hospital, Seoul — Korea Republic

Background: This study is to shed light on the possibility
that the ocular blood flow increment can be caused by pros-
taglandin analogue (Latanoprost, Travoprost, Bimatoprost)
through relaxation of ocular blood vessel.

We evaluated the expression of vasodilating factors by pros-
taglandin analogue in human umbilical vein endothelial
cells(HUVEC) and cord smooth muscle cells(cSMC).
Method: We used HUVEC and cSMC. After dilution of
respective Latanoprost, Travoprost, and Bimatoprost to three
different quantities, such as 1um, 10um, and 100um each,
we applied these drugs on HUVEC and cSMC to observe
DNA expression of vasodilator receptor (EP2,EP4,IP,DP) and
eNOS which is associated with the expression of Nitric
Oxide(another vasodilator) by means of RT-PCR.

Results: All of the these drugs increased EP4 receptor and
eNOS DNA expression in HUVEC. Among them, the effect
of Latanoprost was the most conspicuous. On the other hand,
TP, FP receptor DNA expression also increased in cSMC,
but the amount of expression was not as high as in HUVEC.
Conclusion: We conclude that the net effect of these phe-
nomena point towards the possibililty of ocular blood flow
increment through increased vessel dialation. We also expect
the result of our study will help inspire new therapeutic devel-
opment of prostaglandin analogue on normal-tension glau-
coma.

P109 PHARMACOLOGICAL UTILITY OF YAG-LASER
INDUCED RABBIT MODEL OF GLAUCOMA

S.K. Gupta', R. Agarwal?, S. Srivastava', S.S. Agrawal’,
P. Agarwal®

'Delhi Institute of Pharmaceutical Sciences and Research,
New Delhi — India; 2University Technology Mara, Shah Alam
— Malaysia; *Department of Ophthalmology, International
Medical University, Seremban — Malaysia

Background: In order to study the pathophysiological mech-
anisms of glaucoma and in new drug development continu-
ous efforts are being made to develop animal models that
can easily provide elevation of intraocular pressure (IOP) and
resemble the human disease as closely as possible. This
study was done to evaluate the pharmacological utility of
Nd-YAG laser induced rabbit model of glaucoma.

Methods: Eight adult pigmented rabbits of either sex, weigh-
ing from 2.5-3.5 kg, were used. Both eyes of each rabbit were
exposed to neodymium-yttrium aluminum garnet (Nd-YAG)
laser. The rabbit was placed in front of slit lamp, which was
attached to an articulated arm of the Nd-YAG. Ketamine
hydrochloride (20 mg/kg) was administered intramuscularly,
10 min before laser irradiation. The trabecular meshwork was
ablated internally via a gonioscopy lens. Ablation of the pos-
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terior trabecular meshwork was achieved as the laser beam
was directed at the posterior trabecular meshwork and iris
root. Both eyes received 100-150 laser pulses (5-10 mj) into
the anterior chamber. The IOP estimations were done 30 min
post laser and daily thereafter for 6 weeks. The rabbits not
showing a rise in |IOP were subjected to YAG-laser irradiation
again after 15 days.

Results: Immediately after exposure to laser all rabbit eyes
showed pigment dispersion due to damage to pigmented
trabecualar cells and one of the eye showed hyphema due
to disruption of blood vessels. Following laser exposure, all
16 eyes showed a gradual fall in IOP over next 5 days with
maximum reduction of 25.66% from baseline IOP observed
on 3 day post laser treatment. From day 7 onwards 5 out of
16 eyes showed a gradual increase in IOP while the remain-
ing 11 eyes maintained the baseline IOP. These 11 eyes not
showing rise in IOP were once again subjected to laser treat-
ment 15 days after 1%t laser treatment. The similar pattern of
fall in IOP over next 5 days was observed again with a mean
reduction of 27.83% on day 3. From day 7 onwards out of 11
rabbit eyes, 7 eyes showed a gradual increase in IOP while
the remaining 4 maintained the baseline IOP. The IOP of
control group rabbit eyes was also observed at the same time
points and did not show a significant change at any time point
during the entire period of observation. All eyes showing
increase in IOP maintained elevated IOP more than 60%
above baseline from 21 -44 days post-laser. Unilateral instil-
lation of timolol 0.5% resulted in maximum mean |IOP reduc-
tion of 29.45% from baseline at 2 hr post treatment. Significant
IOP lowering lasted from 1-6 hr postinstillation.
Conclusions: Nd-YAG laser irradiation to pigmented rabbit
eyes resulted in a sustained high intraocular pressure as a
result of late scarring. This rabbit model was responsive to
timolol instillation and can be utilized for pharmacological
evaluation of potential antiglaucoma drugs.

P110 IOP IN OCULAR NORMOTENSIVE RABBITS FOL-
LOWING RECOMBINANT HUMAN INSULIN-LIKE
GROWTH FACTOR-1 ADMINISTRATION

M. Abdulrazik’

'"Ophthalmology and Innovative Interventions, Al-Quds Uni-
versity and East-Jerusalem Eye Institute, East-Jerusalem —
Palestinian Territory Occupied

Background: Several macromolecules have been evaluated
as ocular hypotensive agents with promising potency in some
cases. However, optimizing dosing and route of administra-
tion parameters is still challenging while toxicity to retina and
corneal endothelium remains a major concern. Attempts to
study the merits of insulin like growth factor 1 (IGF-1) were
discontinued in the past as supraphysiologic levels of IGF-1
produced diabetic-like retinal microangiopathy. The present
study aims at investigating the effect of relatively moderate
and safe doses of IGF-1 on IOP.

Methods: The present study comprises local ocular rhIGF-1
(Tercica Inc.) interventions in ocular normotensive, 2-2.5 kg,
male albino rabbits. 3 routes of administration were investi-
gated utilizing 3 pairs of 6 treated and 6 control animals.
Treated and control animals received local dose to the right
eye of 50 pl of rhIGF-1 (500 ng/pl) or balanced salt solution,
respectively, 3 times per week. The intervention was done
through intrascleral injection (1 mm away from upper limbus),
corneal intrastromal injection (in upper cornea, 2 mm away
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from limbus), or through controlled topical administration on
central cornea (via 5 mm cylinder placed on central cornea)
for 1¢t, 2" and 3 intervention groups respectively. End points
were |OP (Tonopen AVIA, Reichert) and central corneal
thickness (CCT) (SP 100, Tomey) at the end of the 9" week.
Results: Intrastromal administration achieved best scores
as |OP of the rhIGF-1 treated group (5.17 + 0.98 mmHg) was
significantly lower than baseline (8.17 £ 0.75; p =.0039) and
control group (7.83 £ 0.75; p = .0039). For intrascleral admin-
istration, IOP of the rhIGF-1 treated group (6.5+1.05) was
also significantly lower than baseline (8.5 + 0.55; p = .0082)
and control group (8.83 + 1.17; p = .0131). Topical corneal
intervention scored least ocular hypotensive effect, as IOP
of the rhIGF-1 treated group (7.17+1.17) was significantly
lower than baseline (8.67 + 0.82; p = .0453) but with non-
statistically significant difference from control group (8.5
0.84; p = .0656). Although 9"week CCT measurements in
intrastromal group showed slight increase over baseline, dif-
ferences were still non-statistically significant, as was the
case with other 2 groups.

Conclusions: The superiority in IOP-lowering effect of intra-
stromal over topical rhIGF-1 reflects relatively poor penetra-
tion of rhIGF-1 through the intact cornea. Although intrascleral
rhIGF-1 administration promises better availability at pre-
sumed target tissues the results suggest relatively limited
diffusion from site of injection toward target tissues.

Laboratory Methods: Immunobiology

P111 THE ASSOCIATION BETWEEN HELICOBACTER
PYLORIINFECTION AND INTRAOCULAR PRESSURE IN
ANTERIOR UVEITIS PATIENTS

J.M. Kim', K.H. Park?, M.J. Choi®, H.K. Kim?, Y.H. Sohn3,
J.W. Koh*

'Department of Ophthalmology, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, Seoul — Korea
Republic; 2Department of Ophthalmology, Seoul National
University College of Medicine, Seoul — Korea Republic;
3Department of Ophthalmology, Konyang University, Kim’s
Eye Hospital, Myung-Gok Eye Research Institute, Seoul —
Korea, Republic; “Department of Ophthalmology, Chosun
University College of Medicine, Gwangju — Korea, Republic

Purpose: To investigate the association between Helico-
bacter pyloriinfection and intraocular pressure (IOP) in ante-
rior uveitis patients.

Methods: In a prospective study, the first diagnosed patients
with anterior uveitis were included. And, they were divided
into high IOP group (IOP =21 mmHg) and normal IOP groups
based on intraocular pressure. The subjects with history of
treatment that could affect the intraocular pressure or history
of any previous intraocular surgery were excluded from the
study. 64 uveitis patients with high intraocular pressure (IOP)
and 96 uveitis patients with normal IOP were enrolled. Serum
samples from all subjects were analyzed for the presence of
disease specific antigens or antibodies such as Helicobacter
pylori (H. pylori), Varicella zoster virus (VZV), herpes simplex
virus (HSV), human leukocyte antigen (HLA) B27, anti-
nuclear antibody (ANA), rheumatoid arthritis (RA) and Toxo-
plasmosis. The positive rate of each serology was compared
between high IOP group and normal IOP group.

Results: The positive rate of H. pylori was 70.3% in high IOP



group and 46.9% in normal IOP group (p < 0.001). Normal
IOP group had significantly more positive serologic results of
VZV (p < 0.001), HSV (p < 0.001), HLA B27 (p = 0.001).
However, there was no significant difference of positive sero-
logic result of ANA (p = 0.535), RA (p = 0.766) and toxoplas-
mosis (p = 0.189) between two groups. The severity of
uveitis was not associated with intraocular pressure. Each
detailed results were summarized in table 1.

Conclusions: H. pylori infection was significantly associated
with high IOP in anterior uveitis patients. However, VZV, HSV
and HLA B27 were associated negatively. This study sug-
gests that H. pylori may play a role in the elevation of IOP
and probably, it might be due to affect outflow facility on
trabecular meshwork.

Laboratory Methods:

Pharmacogenetics

P112 PTGFR GENE: A POTENTIAL CANDIDATE GENE
FOR GLAUCOMA AND PHARMACODYNAMIC GENE IN
MALAYSIAN POPULATION
N. Waseem', B.A. Zilfalil?, I.
P. Foster’

'Department of Molecular Genetics and Epidemiology, Uni-
versity College London, London — United Kingdom; 2Depart-
ment of Peadiatric, }INFORMM, University Sains Malaysia,
Kota Bharu — Malaysia

Rusli®, A. Viswanathan',

Purpose: To determine the association of PTGFR between
glaucoma patients and healthy controls and to determine the
role of PTGFR in responsiveness to topical latanoprost
Methods: A prospective cohort study was conducted on 90
OAG patients; 45.6% of them were treated with latanoprost
as monotherapy and 54.4% were on adjunctive therapy. They
were followed up for 12 months with IOP measurement taken
3 monthly. Ninety age-matched of healthy controls were also
recruited. Venesection was done and 3 ml of blood was
obtained for genotype. DNA extraction was done using com-
mercially available kit. PCR was conducted and direct
sequencing of the whole gene including the 3000bp upstream
from exon 1 region was conducted to identify the sequence
variants of PTGFR. Two microsatellite instability was also
detected in intron 3.

Results: Topical latanoprost 0.005% provided pressure low-
ering effect of 7.08SD4.17 (mean percentage of
27.05SD19.28) and without significant different between
monotherapy and adjunctive therapy (p = 0.774). There was
significant reduction of IOP from the baseline based on
repeated measures ANOVA. rs4650581 (p = 0.005),
rs34012237 (p = 0.045) and rs3766335 (p = 0.005) found in
introns 3 of PTGFR gene was significantly associated with
pressure lowering effect of latanoprost. Homozygous mutant
was found to associate with poor pressure lowering effect.
There was significant association of PTGFR gene with sus-
ceptibility of glaucoma with odd ratio of 5.2 of rs1116504 to
develop glaucoma, while homozygous wild rs1116505 has
protective effect against glaucoma.

Conclusion: PTGFR is potential candidate gene for OAG in
Malaysian population. PTGFR is a strong predictor to deter-
mine the response to latanoprost.

Laboratory Methods: Proteomics

P113 PROTEOME ALTERATIONS IN PRIMARY OPEN-
ANGLE GLAUCOMA AQUEOUS HUMOR

A. Izzotti', S.C. Sacca?M. Papadia®

'Department of Health Sciences, *Department of Neurology,
Ophthalmology and Genetics, University of Genoa, Genoa
— ltaly; 2Division of Ophthalmology, St. Martino Hospital,
Genoa — ltaly

Being a nourishment and scavenging source for most of the
anterior and posterior chamber tissues, the aqueous humor
represents one of the main risk factors for glaucoma. The
aim of our study is to investigate the yet unexplored relation-
ship between aqueous humor protein content and open-angle
glaucoma (POAG) pathogenesis. Aqueous humor was col-
lected from 10 POAG patients (cases) and 14 senile cataract
patients (controls), matched for age and gender, undergoing
surgery for trabeculectomy and cataract, respectively. Protein
samples were cyanine-labeled and hybridized with antibody
microarrays. Microarray signals were revealed by laser scan-
ner, quantified, and compared by statistical analyses. Total
protein amounts were not significantly different in patients
versus controls. Conversely, a proteome cluster significantly
modified in patients as compared to controls was identified
as highly predictive for disease status. Selected proteins
underwent dramatic variation, which was correlated to patho-
genetic events characterizing POAG, including oxidative
damage, mitochondrial damage, neural degeneration, and
apoptosis. The results obtained indicate that proteomic anal-
ysis of aqueous humor is a new tool for POAG diagnosis in
case of otherwise uncertain disease recognition. Further-
more, this study allows a better understanding of mecha-
nisms involved in the pathogenesis of POAG.

Laboratory Methods: In-vivo Imaging —

Posterior Segment

P114 RETROGRADE AND WALLERIAN AXONAL DEGEN-
ERATION OCCUR SYNCHRONOUSLY IN AXOTOMIZED
RETINAL GANGLION CELLS

M.-M. Catrinescu', J.M. Belisle', S. Costantino’, L.A. Levin'
"Maisonneuve-Rosemont Hospital Research Center and
Department of Ophthalmology, University of Montreal, Mon-
treal — Canada

Background: Axotomy of retinal ganglion cells (RGC)
causes cell death by apoptosis and induces Wallerian (ortho-
grade) and retrograde axonal degeneration. Confocal scan-
ning laser ophthalmoscopy (CSLO) has been used to assess
RGC soma loss after optic nerve transection. We combined
a dual laser CSLO with a diode-pumped solid-state (DPSS)
laser to assess the time course of RGC axonal and soma
loss after intraretinal axotomy in the rat in vivo.

Methods: A 532 nm DPSS laser was mounted on an alu-
minium optical breadboard positioned in front of the CSLO
telescope lens. . Using a 30/70 beam splitter, the 532 nm
DPSS laser spot was imaged on the retina while RGC axon
bundles were visualized with the 488 nm CSLO laser. At
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various times after application of DPSS laser burns, the fol-
lowing were quantified: (1) Axonal loss, measured by red-free
imaging or CMFDA labeling (Kanamori et al., IOVS, in press);
(2) the size of the laser burn at the nerve fiber and RPE lay-
ers; (3) counts of RGC somas retrograde labeled with DiR at
300 pm and 900 um away from the edge of the laser lesion.
Results: DPSS laser burns resulted in reproducible axon
loss distal and proximal to the site of injury. Axonal loss and
the size of the laser lesion correlated with the duration of the
burn. Axonal loss was complete at 3 weeks after intraretinal
axotomy and could be confirmed by immunostaining retinal
whole mounts for neurofilaments. Imaging of CMFDA labeled
axons demonstrated Wallerian degeneration distal to the
laser burn.

Conclusions: Intraretinal axotomy by DPSS laser combined
with multilaser CSLO imaging can be used to study the kinet-
ics of RGC soma loss and axon loss degeneration.

P115 IN-VIVO EVALUATION OF THICKNESS CHANGES
OF RETINAL LAYERS AND RETINAL GANGLION CELLS
AFTER INTRAVITREAL INJECTION OF ENDOTHELIN-1
IN RAT EYE

A. Nagata', K. Omachi?, T. Higashide', M. Nakamura?,
N. Ishida?, H. Takeda', S. Ohkubo', K. Sugiyama'
'Department of Ophthalmology and Visual Science,
Kanazawa University Graduate School of Medical Science,
Kanazawa - Japan; 2Research and Development Center,
Santen Pharmaceutical Co.Ltd., Nara — Japan

Background: To examine the relationship between the reti-
nal injury after an intravitreal injection of endothelin-1 (ET-1)
and the amount of ET-1 in the rat eye.

Methods: Male Brown-Norway rats, 10 weeks of age and
weighing 200 to 250 g, were used. A single intravitreal injec-
tion of ET-1 (0.2, 2.0, 20, or 200 pmol/eye; Peptide Institute,
Osaka, Japan) was performed in one eye (n=7, 8, 6, 6). Con-
tralateral eyes were served as control. An experimental opti-
cal coherence tomography (OCT) system was developed with
a time-domain OCT (EG SCANNER, Microtomography Corp.,
Japan). Optical components in the experimental OCT system
were optimized to acquire retinal images in rat fundus
(Nagata A, et al. IOVS 2009). Cross-sectional OCT imaging
of the retina was performed in a circumpapillary fashion, with
a circle diameter of 500 uym centered on the optic disc at
baseline and 2 weeks after an intravitreal injection of ET-1
under general anesthesia with intraperitoneal pentobarbital.
Measurements were recorded for total retinal thickness,
retinal nerve fiber layer (RNFL) thickness, and inner retinal
thickness (from RNFL to inner nuclear layer). Afterwards
RGCs were labeled with fluorogold applied to the superior
colliculus. Seven days later, the rats were euthanized with
overdose pentobarbital, and their retinas were prepared as
flatmounts for examination under fluorescence microscopy
to count RGC survival.

Results: Total retinal thickness, RNFL thickness and inner
retinal thickness at baseline were 206.0 £ 5.1 ym, 27.8 +
2.4 ym, 94.5 £ 3.3 pym (mean + SD), respectively. No signif-
icant changes in any retinal layers were observed in eyes
after injection of ET-1 (0.2 or 2.0 pmol/eye) during the ex-
perimental period. ET-1 at the amount of 20 or 200 pmol/
eye caused a significant decrease of total retinal thickness,
RNFL thickness and inner retinal thickness (20 pmol: to-
tal retinal thickness, 178.4 £+ 2.1 ym, 86.4 + 3.2%; RNFL
thickness, 21.3 + 1.7 uym, 81.5 + 7.8%; inner retinal thick-
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ness, 56.9 + 3.7 ym, 60.7 + 4.6%; 200 pmol: total retinal
thickness, 182.2 + 7.8 ym, 90.2 + 3.0%; RNFL thickness,
22.7 £ 1.9 ym, 84.3 + 6.9%; inner retinal thickness, 59.3 +
7.9 ym, 64.3 £ 7.5%). Total retinal thickness, RNFL thick-
nesses and inner retinal thickness in OCT images corre-
lated significantly with the number of retrogradely labeled
RGCs (total retinal thickness, r = 0.85; RNFL thickness, r
= 0.84; inner retinal thickness, r = 0.91, P < 0.001 each).
Conclusion: An intravitreal injection of ET-1 at the amount
of 20 pmol/eye or greater caused a significant decrease
of inner retinal thickness of the rat eye. The number of
fluorogold labeled RGCs was well correlated with inner
retinal thickness in OCT images. Inner retinal thickness
measured by OCT is a useful in vivo marker of RGC in-
jury in this model.

P116 UTILITY OF THE MEASUREMENT OF GANGLION
CELL COMPLEX BY OCT IN THE EARLY DIAGNOSIS OF
GLAUCOMA

R.E. Vides Cuadros', H.F. Gomez Goyeneche?
'Department of Ophthalmology, Hospital Militar Central in
Bogota, Bogota — Colombia

Objective: Report a 43 male with pigmentary dispersion syn-
drome and ocular hypertension who has failed medical ther-
apy and IOP fluctuation between 30 to 40 mmHg. Structural
measurements with HRT3 and FD-OCT (Fourier — Domain
OCT 3000 RS Nidek Technologies) evidence cupping and
reduction in the normal thickness of the retinal nerve fiber
layer despite the functional studies (visual Fields, SWAP,
FDT) are within normal limits.

Method: A review of a clinical case of a patient of 43 years
with pigment dispersion syndrome and ocular hypertension
greater in the right eye, treated with iridotomy bilateral irido-
plastia and maximum hypotensive drugs (prostaglandin ana-
logue, beta-blocker and carbonic anhydrase inhibitor) without
adequate control of intraocular pressure, follow up using
Visual Fields (Humphrey 24-2, SWAT, FDT), structural test
HRT (Heidelberg Retinal Tomograph) and (FD Fourier
Domain OCT.

Results: Evident decrease in thickness of the Ganglionar
Cell Complex in the inferior temporal peripapillary zone using
F-D OCT in the right eye. HRT3 progressive deepening with
right eye neural rim volume decrease. The functional studies
(visual Fields, SWAP, FDT) are within normal limits.
Conclusion: The detection of decrease in the thickness of
Ganglionar Cell Complex through FD-OCT could be a useful
parameter for detecting earlier glaucomatous changes, this
also supported by rating systems of HRT3 as GPS and MRA,
would complete a powerful diagnostic arsenal to detect early
glaucoma.

Laboratory Methods: In-vivo Imaging —

Anterior Segment

P117 CONJUNCTIVAL CHARACTERISTICS IN PRIMARY
OPEN-ANGLE GLAUCOMA AND MODIFICATIONS
INDUCED BY CANALOPLASTY: AN IN-VIVO CONFOCAL
MICROSCOPY STUDY

L. Mastropasqua', P. Brusini?, L. Agnifili', M. Zeppieri?,
V. Fasanella', M.L. Salvetat?



'Ophthalmic Clinic, Regional Center of Excellence in Oph-
thalmology, University G. D’Annunzio of Chieti-Pescara,
Chieti-Pescara — lItaly; 2Department of Ophthalmology,
S. Maria della Misercordia Hospital, Udine — Italy

Background: To evaluate the microscopic epithelial features
of the superior bulbar conjunctiva assessed with in vivo con-
focal microscopy (IVCM) in glaucomatous patients undergo-
ing canaloplasty.

Methods: Sixteen eyes of 16 consecutive Caucasian patients
with uncontrolled primary open-angle glaucoma (POAG)
undergoing canaloplasty were enrolled. Eyes were examined
using digital confocal laser-scanning microscopy (HRT llI
Rostock Cornea Module) at baseline and after 12 weeks. The
mean microcyst density (MMD: cysts/mm?) and microcyst
area (MMA: um?) were considered.

Results: Before surgery, the mean intraocular pressure
(IOP) was 28.25 £ 9.39 mmHg. MMD and MMA were 10.34
+ 8.58 cysts/mm? and 2109.43 + 1803.87 um?, respectively.
After canaloplasty, the mean IOP was 13.06 + 4.82 mmHg;
both MMD and MMA increased compared to baseline, with
values of 37.86 + 21.4 cysts/mm? and 11997.84 + 8630.35
um?, respectively.

Conclusions: Conjunctival epithelial microcysts were evi-
dent in glaucomatous eyes under medical therapy prior to
canaloplasty. The microcyst density and surface of the supe-
rior bulbar conjunctiva increased after canaloplasty, which
may be indicative of postsurgical enhancement of aqueous
filtration across the conjunctiva.

P118 ULTRASOUND BIOMICROSCOPY AS A USEFUL
TOOL IN DEFINING THE PATHOGENESIS OF RECUR-
RENT, ALTERNATING LATE HYPOTONY

U. Aykan', O. Yildirim?, A. Cakir’

'Department of Ophthalmology, GATA Haydarpasa Training
Hospital, Istanbul — Turkey; ?2Department of Ophthalmology,
Mersin University, School of Medicine, Mersin — Turkey

Background: To present an unusual case with recurrent,
alternating, late hypotony attacks in a patient with pseudo-
exfoliative glaucoma treated by phacotrabeculectomy and
mitomycin C.

Methods: A 70-years old woman was operated for medically
uncontrolled pseudoexfoliative glaucoma and cataract during
4 years of follow-up. 0.2 mg/ml mitomycin C was used in 2
minutes duration during both two-site phacotrabeculectomy.
After 12 months of the first operation and 17 months after the
second operation, the patients presented with alternating
hypotony attacks.The Seidel test was negative for both eyes
in all examination periods. The first operated eye was asymp-
tomatic other than the low intraocular pressure resolving
spontaneously, while the latter had deteriorated despite
medical therapy. The surgical interventions we performed
were paracentesis, intracameral viscoelastic injection, pos-
terior subtenon triamcinolone injection and diod laser photo-
coagulation as single spot in each of 4 quadrants. The
Ultrasound Biomicroscopy (UBM) were performed during and
after the treatment of hypotony attacks. The UBM images
during attacks showed that there were hypoechogenic areas
in corpus ciliaris tissue at pars plana region resembling fluid
lakes. There were no classical appearance of cilio-choroidal
detachment.

Results: After treatment, all findings on UBM images were

resolved and intraocular pressure was within normal range
during follow up of 6 months.

Conclusion: Recurrent, alternating hypotony attacks can be
seen after surgery for glaucoma. Late hypotony can be attrib-
uted to variety of pathogenetic factors such as bleb leakage,
mitomycin C toxicity, ciliary shut-down, cilio-choroidal detach-
ment. In our patient, when UBM images with fluid accumula-
tion within the ciliary body and choroidea tissues were taken
into consideration, the increased uveo-scleral outflow may
cause hypotony. Mitomycin C toxicity or pseudoexfoliation
may be a responsible factor for transient, increased uveo-
scleral outflow. UBM may be considered as a useful tool in
defining the pathogenesis of hypotony.

P119 A PROSPECTIVE ANTERIOR SEGMENT OPTICAL
COHERENCE TOMOGRAPHY EVALUATION OF
CHANGES IN ANGLE AFTER LASER IRIDOTOMY IN
INDIAN EYES

B. Prasanth', S. Dubey’, M. Gandhi', P. Kumar?
'Consultant,Dr Shroff's Charity Eye Hospital, NewDelhi —
India; 2Optometrist, Dr Shroff's Charity Eye Hospital, NewD-
elhi — India

Background: Primary angle-closure glaucoma (PACG)
accounts for the major chunk of visual morbidity from glau-
coma in developing countries like India and China. The
destructive nature of the asymptomatic form of the disease
demands an early detection of anatomically narrow angles
by accurate assessment of the anterior chamber angle (ACA)
and subsequent prevention of visual loss from PACG by sub-
jecting the patient to appropriate treatment modality. The
purpose of this study was to prospectively quantify changes
in anterior segment morphology after laser iridotomy using
gonioscopy and anterior segment OCT (AS OCT) in Indian
eyes. Prospective comparative observational case series.
Methods: Subjects = 30 years diagnosed as primary angle
closure and who subsequently underwent laser iridotomy
were included in the study. Each subject underwent history
taking, refraction, slit lamp examination, applanation tonom-
etry, gonioscopy and ASOCT imaging (RTVue 100) before
laser peripheral iridotomy (LPI). The gonioscopy and OCT
imaging was again performed one week post LPIl. Outcome
Measures: The anterior chamber angle (ACA) in a particular
quadrant 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. Additional parameters studied in the AS OCT images
were:Angle opening distance at 500 ym AOD(500),_Angle
recess area at 500 ym and Trabeculo-Iris space area at 500
p (TISA 50 Op ). ACA width was graded in four quadrants
according to the Spaeth’s grading system by using the Pos-
ner IV mirror gonioprism. These grades were further scored
from 0 to 4 for statistical analysis. Statistical analyses
between Pre and Post LPI visits were performed by using
paired student t test. p value < 0.05 was considered statisti-
cally significant.

Results: Seventy eight eyes of 40 patients were enrolled in
the study of which there were 14 males (35%) and 26 females
(65%). Mean age was 54.75 + 11.15 years (Range 25 — 74
years) Gonioscopy grades increased from 1.18 + 1.03 to 2.68
+ 1.06 superiorly, 1.16 + 0.78 to 2.55 + 1.05 inferiorly, 0.84
+ 0.43 to 2.87 £ 0.66 temporally and 1.61 £ 0.91 to 3.05 £

71



1.16 nasally pre and post LPI respectively.. ASOCT showed
the changes in angle width from 17.7 £+ 7.410 30.3+ 7.8 9 (P
=0.002), TISA500 (x10?mm?) from4.9+1.2t0 144+ 2.6
(P =0.001), AOD (um) from 162.9 + 47.8 to 275.6 + 79.8 (P
=0.001), and ARA (x102mm?) from 1.6 + 0.1 to 8.2 + 6.6.
(P =0.000) pre and post LPI respectively.

Conclusion: Our OCT images showed LPI-induced changes
in angle parameters agree well with gonioscopic angle open-
ing even in Indian Eyes and hence anterior segment OCT
can serve as an an objective alternative for ACA assessment
in angle-closure glaucomas with minimal significant variabil-
ity .

P120 IN-VIVO IMAGING OF THE AGE RELATED
CHANGES OF THE TRABECULAR PATHWAY USING
ANTERIOR SEGMENT FOURIER-DOMAIN OCT

A.R. Castillejos’, S. Kiumehr', G. Demoraes?, J. Liebmann?,
R. Ritch’

'Department of Ophthalmology, The New York Eye and Ear
Infirmary, New York — USA; 2Department of Ophthalmology,
New York University School of Medicine, New York — USA

Background: If the modifications occurring in the trabecular
meshwork (TM) and Schlemm’s canal (SC) related to glau-
coma differ from those solely occurring from the aging pro-
cess is a long standing controversy. As a result of the
technical challenges of histological studies and the limited
resolution capacity of previous imaging technologies, most
of our current understanding of this pressure dependent path-
way comes from enucleated human eyes and animal models.
Furthermore, the anatomy and physiology of the collector
channels (CC) has remained poorly understood; at the pres-
ent time, it is not know if pathologic processes occur at or
affect these structures. Age related modifications occurring
in the structures comprising the TM pathway have never been
studied in vivo in the human eye. The aim of this study is to
quantitatively and qualitatively describe the age related mod-
ifications of SC, the TM and the CC in normal eyes using
anterior segment Fourier domain optical coherence tomog-
raphy (ASFDOCT).

Methods: Three normal subjects per decade of life (N=24,
range: 10-90 years) were imaged at the right temporal or
nasal limbus using a standardized protocol of sequential
scans. When a CC was identified, 3 radial and 3 longitudinal
scans were performed. The scans imaging the SC-CC junc-
tion were selected for the analysis and were also qualitatively
evaluated by a masked investigator. The structures assessed
in the radial scans included: SC cross sectional area, maxi-
mum width and length; TM mean thickness; CC diameter;
ostium diameter; and the diameter of the vessels correspond-
ing to the intrascleral plexus. The longitudinal scans were
evaluated for the maximum and minimum width of SC in a
500 um section.

Results: Using Pearson’s correlation coefficients (r) a sig-
nificant negative correlation (all p < 0.001) was found for all
the variables (SC arear =-0.81, SC length r =-0.75, SC width
r =-0.80, SC longitudinal minimum width r = -0.80, SC max-
imum longitudinal width r = -0.67, CC diameter r = -0.81,
ostium diameter = -0.61, vascular plexus diameter r = -0.70,
TM Thickness r = 0.56), with the exception of the mean TM
thickness. In the first four decades of life, the structure remain
majorly unchanged; SC averages 9,000 um? and appears
elliptical in shape, with a length of » 2/3 of the total TM length,

72

structure in which the flow may occur homogeneously. Visible
modifications of the structures appear in the early 40’s: SC
shortens and acquires a triangular shape; the TM presents
areas of preferential flow. As the aging process continues,
SC is not only reduced in dimensions, but becomes increas-
ingly tortuous. Circumferential flow may be reduced firstly (7®
decade), while vertical flow in the area near CC persists
throughout the life of the individual.

Conclusions: The anatomy of the TM pathway can be stud-
ied using ASFDOCT. Age related modifications in the struc-
tures comprising the TM pathway begin early in the 5"
decade of life. SC undergoes a change in configuration,
rather than a simple loss of lumen. The CC are affected with
a similar reduction in dimensions. Future studies comparing
these structures in normal and glaucomatous eyes should
take into consideration the observations derived from this
study.

P121 DEEP-SCLERECTOMY VERSUS TRABECULEC-
TOMY: OUTFLOW AND CONJUNCTIVAL RESPONSE

A. Jacob', A. Konstantopoulos', P. Hossain?, A. Macleod'
'Eye Unit, Southampton University Hospitals NHS Trust,
Southampton — United Kingdom, 2University of Southampton,
Southampton — United Kingdom

Background: Deep-sclerectomy (DS) has a better safety
profile than trabeculectomy. Limited understanding of drain-
age mechanisms may contribute to its poor uptake. We com-
pare anterior segment-OCT (AS-OCT) morphology of DS to
trabeculectomy, with the aim to understand drainage mech-
anisms.

Methods: DS, trabeculectomy and medically controlled glau-
coma patients were scanned with the Visante AS-OCT. Four-
quadrant high-resolution scans were centered on the scleral
flap in surgical patients and the superior sclera in controls.
AS-OCT parameters were examined for association with suc-
cess (IOP < 16 mmHg without hypotensive agents). Conjunc-
tiva/Tenon’s layer thickness was measured in controls.
Results: Eighteen DS, seventeen trabeculectomy and fifteen
controls were examined. Patient age and glaucoma type were
similar. A bleb cavity (BC) was more frequent in trabeculec-
tomy than DS (64.7% vs. 22.2%, p = 0.0176). Total height
and bleb wall (BW) thickness was greater in trabeculectomy
(699.4 vs. 418.9 ym, p = 0.0045 and 604.1 vs. 418.9 ym, p
=0.01). BW cysts were equally present (50% vs. 52.9%, p =
1). Control conjunctiva and Tenon’s thickness (203.3 ym)
was not associated with IOP (r = 0.13659, p = 0.6274). In
successful DS, total height (586.7 vs. 251.1 ym, p = 0.0003),
wall thickness (586.7 vs. 251.1 ym, p = 0.0003) and intra-
scleral lake (IL) height (513.3 vs. 361.1 ym, p = 0.0271) was
greater than non-successful cases. Trabeculo-Descemet'’s
membrane (TDM) thickness was not associated with suc-
cess. Successful trabeculectomy procedures were taller and
had thicker wall than non-successful cases (817.3 vs. 483.3
um, p = 0.0207, 670 vs. 483.3 um, p = 0.1074). BC was taller
in successful trabeculectomy eyes (607.5 vs. 176.7 ym, p =
0.0412).

Conclusions: The IL is a reservoir in DS, analogous to tra-
beculectomy BC. IL and BC heights are associated with sur-
gical success, suggesting drainage via the TDM in DS and
the sclerostomy in a trabeculectomy are equally important.
In trabeculectomy, higher levels of aqueous outflow result in
BC formation, thicker BW and taller blebs. Low-flow drainage



procedures such as DS result in a lower bleb height and rare
BC formation.

P122 THE MORPHOLOGY OF FILTRATION BLEB BY
CONFOCAL LASER MICROSCOPY

L. Fernandez’

'Cuban Institute of Ophthalmology, La Habana — Cuba

Objective: To describe the findings of microscopy confocal
laser and the relation with the morphology of the filtration
bleb.

Methods: Studied 100 eyes to which accomplished confocal
microscopy laser with the HRT Il and the Rostock’s corneal
module. The MC’s Nemar test was applied for statistical sig-
nificance to p = 0.05.

Results: Most cases were between 61 and 80 years (55.8%)
and white color of skin (46.8%). In the group of more than
30% IOP reduction was located the biggest quantity of blebs
of all the sizes. The medium size blebs (n = 24; 55.8% of
cases) match with the most IOP reduction (p = 0.00), followed
by the small one (p = 0.14). The flattened blebs accounted
for 55% of cases (p = 0.00) and the 67.4 % of them were
located in the more than 30% IOP reduction group (p = 0.01).
The medium size blebs had bigger quantity of stroma porous
mat (60%), and epithelial microcysts (56%) (p = 0.00).
Conclusions: The flattened configuration and the medium
size of the bleb were related to the presence of histological
variables that speak of good functionality of the bleb (epithe-
lial microcysts and porous stroma mat), as well as, they also
were corresponded with the bigger descent of the OIP.

Key words: Glaucoma, filtering bleb, IOP, confocal micros-
copy laser.

Laboratory Methods: Other

P123 ULTRASOUND-MICROBUBBLE MEDIATED C3
GENE TRANSFER LOWERED IOP IN RABBITS

X. Liu', G. Liu", W. Yu', L. Guo', H. Xiang', J. Chen'’
'"Ophthalmic Laboratories & Department of Ophthalmology,
West China Hospital, Sichuan University, Chengdu — China

Background: To study the effects of exoenzyme C3 trans-
ferase (C3) gene expression delivered via ultrasound-micro-
bubble mediated gene transfection in rabbits.

Methods: Plasmids (150 ng/ul) encoding C3 or copGFP (as
control) were dissolved in SonoVue® microbubble. Eight adult
New-Zealand Rabbits were anesthetized by intravenous
injection of pentobarbital sodium (30 mg/kg). 80 ul of each
type of microbubble-plasmid mixture was respectively
injected into the anterior chambers of the eyes of one indi-
vidual after equal volume of aqueous humor was drawn. The
limbus corneae was exposed to ultrasound for one minute
(Transmitted Frequency = 1M Hz, Sound Intensity = 1 W/cm?,
Duty Cycle = 20%) after injection. IOP was monitored daily
for 3 weeks. Frozen sections for rabbit limbus corneaes were
prepared to detect GFP expression and also for immunohis-
tochemical analysis.

Results: 1) Significant difference (p < 0.05) between the two
groups was first shown at 48 hr after treatment. Maximum
difference (2.96 + 0.18 mmHg) was shown at 96 hr. The IOP-
lowering effect lasted for at least 1 week. 2) The expression
of GFP and C3 was observed at the angle of anterior cham-
ber as well as the vicinal cornea and sclera. (3) Fiber-like

secretions were observed in the anterior chambers of some
individuals 24 hr after treatment, and disappeared within 2
days. The appearance of the secretions showed no signifi-
cant correlation with the IOP-lowering effect.

Conclusion: Ultrasound-microbubble mediated transfection
of C3 gene was a safe and effective applicant for glaucoma-
tous gene therapy.

Experimental Glaucoma; Animal

Models: Rodent

P124 NEUROPROTECTIVE EFFECT AGAINST THE AXO-
NAL DAMAGE-INDUCED RETINAL GANGLION CELL
DEATH IN THE APOLIPOPROTEIN E DEFICIENT MICE
THROUGH THE SUPPRESSION OF KAINATE TOXICITY
T. Nakazawa', M. Ryu', A. Shanab', N. Fuse'’

'Department of Ophthalmology, Tohoku University Graduate
School of Medicine, Sendai — Japan

Background: Apolipoprotein E (ApoE) protein played the
important roles including a carrier of cholesterol, anti-oxidant,
and ligand for LDL receptors. In the nervous systems, the
presence of ApoE4 isoform was associated with the Alzheim-
er’s disease. ApoE gene polymorphisms were also reported
to be associated with glaucoma, however, the function of
ApoE remained unclear in the retina. In this study, we inves-
tigated the roles of ApoE on the axonal damage-induced
RGCs death.

Methods: Adult ApoE-deficient mice (Male, 10-12 weeks old)
were used in this study. RGCs damage was induced by optic
nerve crush (NC) with fine forceps for 10 seconds with or
without glutamate receptor antagonists (MK801 or CNQX)
30 minutes before injury or by an intravitreal administration
of Kainate (KA). Seven days later, treated retinae were har-
vested and the density of surviving RGCs retrogradelly
labeled with fluorogold was quantified on the flat-mounted
retina.

Results: ApoE protein was detected in the astrocytes and
Muller cells in the retina. In the wild-type mice, NC induced
the RGCs death (Control: 4085 + 331 cells/mm2, NC: 1728
+170) and the RGCs death was suppressed by CNQX (3031
+ 246), but not MK801 (1769 + 212). NC- or KA-induced
RGCs death was significantly less in the ApoE-deficient mice
(NC: 2396 + 193 cells/mm2, KA: 4279 + 471) than that in the
wild-type mice (NC: 1728 + 170, KA: 2720 + 205).
Conclusion: These data suggest that the suppression of
ApoE and KA receptors had a neuroprotective effect on the
axonal damage-induced RGCs death.

P125 NEUROPROTECTIVE EFFECT OF MALTOL ON OXI-
DATIVE STRESSED RETINAL GANGLION CELLS

S. Hong', K. Park', C.Y. Kim', G.J. Seong'’

'Department of Ophthalmology, Yonsei University College of
Medicine, Seoul — Korea Republic

Background: Maltol (3-hydroxy-2-methyl-4-pyrone), a natu-
rally occurring organic compound that is used primarily as a
flavor enhancer, has known to have the free radical scaveng-
ing activity. It was investigated whether maltol protects the
oxidative stressed retinal ganglion cells (RGCs).
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Methods: For in vitro study, the primary cultured mouse
RGCs were exposed to hydrogen peroxide with or without
maltol. Cytotoxicity and apoptosis were determined by ATP
assay and TUNEL. For in vivo study, the left middle cerebral
artery (MCA) of mice was intraluminally occluded and the
apoptosis of retinal cells was determined by TUNEL. Mice in
the maltol group were treated once with an intraperitoneal
maltol injection 30 minutes before MCA occlusion.
Results: In primary RGCs, maltol significantly attenuated the
hydrogen peroxide-induced cytotoxicity from 60% to 40%, as
determined by ATP assay. This observed cell damage was
related to apoptotic cell death, as established by TUNEL
assay. In animals, maltol treatment definitely reduced the
number of TUNEL-positive retinal cells.

Conclusions: It was revealed that maltol procets the oxida-
tive stressed RGCs in vitro and in vivo. It may offer a new
neuroprotective agent for oxidative stress-related ocular dis-
eases including glaucoma.

P126 TOLERANCE OF A POLYDIOXANONE MEMBRANE
IN THE SUBCONJUNCTIVAL SPACE OF THE RABBIT
EYE. POTENTIAL USE AS A DRUG DELIVERY SYSTEM
AND PERSPECTIVE IN GLAUCOMA SURGERY

D. Gruber', E. Gardéa', B. Coquerel?, S. Lefevre?,
R. Andrieu?, A. Della Martina®, M. Muraine'

'"Charles Nicolle Hospital, Rouen — France; 2Laboratoire
Merci, Rouen — France; 3Laboratoire Cerebel, Lausanne —
Switzerland

Background: Polydioxanone (PDO) is a biocompatible poly-
mer largely used in biodegradable sutures. It received FDA
approval in cardiology for valvular surgery. Drugs such as
mitomycin C (MMC) can be included in the core of the poly-
mer during the synthesis process resulting in a sustained
release drug delivery system as the PDO is biodegraded by
hydrolysis. The duration of the hydrolysis can be modulated
by adapting the synthesis parameters of the PDO. In this way,
MMC or other drugs could be released progressively for up
to several weeks. The aim of this preliminary study was to
evaluate the clinical and histological tolerance of a PDO
membrane in the subconjunctival space of the rabbit eye.
Methods: Six New Zealand White rabbits (12 eyes) were
operated on under general anaesthesia: after fornix based
flap and tenon dissection in all eyes, a membrane of PDO
was inserted in 6 eyes whereas the subconjunctival space
was left empty in the contralateral 6 eyes which served as a
control. A limbal suture closed the conjunctiva in all eyes.
Corticoantibiotic drops were applied twice daily until eutha-
nasia. The conjunctivas were clinically evaluated daily and 2
animals were euthanized at day 7, day 15 and day 45. After
Hematoxylin-Eosin staining a histological study was com-
pleted.

Results: Clinically, the PDO membrane remained visible
under the conjunctiva for 2 weeks, associated with a moder-
ate and transient hypervascularity of the conjunctiva. No dif-
ference was noted between the 2 groups at day 45.
Histologically, the PDO membrane and the surrounding con-
junctiva were infiltrated with a few inflammatory cells com-
pared to control at days 7 and 15. By the 45" postoperative
day, the PDO membrane had degraded and the cellularity
returned to control level.

Conclusion: Polydioxanone is well tolerated in the subcon-
junctival space of the rabbit eye without significant inflamma-
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tory response during its biodegradation. This could yield to
a new drug delivery system in ophthalmology, particularly in
glaucoma filtering surgery while using MMC.

P127 INTRAVITREAL TRANSPLANT OF HUMAN MES-
ENCHIMAL STEM CELLS AS A CAPABLE SOURCE OF
NEURO-PROTECTIVE GROWTH FACTORS: NEW CHAL-
LENGING APPROACH ON THE TREATMENT OF GLAU-
COMATOUS NEUROPATHY

L. Scorolli', S.Z. Scalinci', G. Corradetti', E. Meduri?
'Department of Ophthalmology, Sant'Orsola Malpighi Hospi-
tal — University of Bologna, Bologna — lItaly; ?Faculté de
Médecine — Université Catholique de Louvain, Brussels —
Belgium

Background: Intravitreal injection of human mesenchimal
stem cells (hMSCs) has been shown to be effective in slow-
ing down the progression of glaucomatous degeneration in
animal models . Here we studied changes in the concentra-
tion of growth factors released from human progenitors cells
(hMSCs) in the vitreous cavity as well as changes in concen-
tration of growth factors in the host retinal neurons following
the intravitreal injection in a model of genetically-determined
glaucoma in mice. The human mesenchimal stem cells
(hMSCs), derivated from human healthy placenta at term,
represent a large reserve of anti-apoptotic and anti-neoan-
giogenic growth factors. Moreover, the placenta is a notably
source of hMSCs both due to the abundance of cells which
can be recovered and to the absence of ethical problems
since this is a waste product. The aim of our research was
to evaluate the effectiveness of transplanting hMSCs and the
functional capacity of the transplant was assessed by means
of the neuroprotective, anti-apoptotic and anti-angiogenic
effects of the growth factors liberated from hMSCs.
Methods: Thirteen male DBA/2J strain mice were included
in this randomized experimental study, conducted by the
Glaucoma Study Center of the University of Bologna (ltaly).
All mice enrolled were treated with a single intravitreal micro-
injection of hMSCs at concentration of 50,000 cells/ L, using
a micro-injector. All mice were monitored for 5 hours postop-
eratively and they all received a topical treatment with anti-
biotic eye-drops 3 times a day for a period of 7 days
postoperatively.

Results: The determination of neurotrophic growth factors
having an anti-apoptotic, anti-neoangiogenic and neuropro-
tective role, released by hMSCs, which had been implanted
in the vitreous camera, was carried out using Real Time poly-
merase Chain Reaction (PCR). Real time PCR showed
notable levels of the expression of neurotrophic factors at the
vitreous level in all mice postoperatively. Qualitative and
quantitative analyses of these factors showed that the great-
est peaks of concentration at the endovitreal level were
reached by BDNF, CNTF and NGF. The histological evalu-
ation was performed in order to confirm the real migration of
hMSCs from vitreous to retina.

Conclusions: The increased both intravitreal and retinal
concentration of neuroprotective growth factors in all mice
treated with hMSCs confirm its neuroprotective activity in the
glaucomatous neuropathy. This innovative approach could
have significant implications in the glaucoma treatment, in
association with the traditional hypotonic topical therapy,
although further large long-term clinical studies are required.



P128 A NEW ACUTE ATTACK GLAUCOMA ANIMAL
MODEL WITH INTRACAMERAL INJECTION OF AN OPH-
THALMIC VISCOSURGICAL DEVICE

Y.S. Lau’

'Eye Institute, The University of Hong Kong, Hong Kong —
Hong Kong

Background: Acute angle-closure glaucoma (AACG) is an
ocular emergency and sight -threatening disease in which
the intraocular ocular pressure (IOP) rises suddenly due to
blockage of aqueous humor outflow. It can cause permanent
loss in visual acuity and visual field. In animal study, the well-
established model to study AACG is by fluid infusion and by
adjusting the bottle level, a high IOP can be induced in a few
seconds. However, there is no blockage of agueous outflow
and the pressure rise is unrealistically fast. To mimic human
AACG, we suggest to use an ophthalmic viscosurgical
device, which is injected intracamerally to block the aqueous
outflow. The IOP is allowed to increase naturally inside the
eyeball.

Methods: Five male gerbils of age 4 months were included
in this study. Healon 5 (AMO, Santa Ana, CA, USA) was
injected into the anterior chamber (AC) of the right eye of the
animal via a 30 g needle. When the AC was fully filled with
Healon 5, the wound was dried and sealed with cyanoacrylate
instant adhesive. |OP was allowed to build up and maintained
at>40 mmHg for <2 h. The pressure was released manually
by a corneal puncture followed by adhesive removal. Phot-
opic ERG was performed preoperatively and at day 3, 7 and
28 postoperatively. The animal was sacrificed on day 28 and
the retinas from both eyes were collected for flat mounting
and sectioning. Retinal thickness and viable cell count in the
ganglion cell layer were compared between the operated eye
and the contralateral eye.

Results: After injection, the mean IOP change from baseline
was +60.4 + 6.69 mmHg. The mean maximum IOP registered
was 75.2 £ 6.22 mmHg and the mean time to achieve peak
IOP was 141 + 37.65 min. The mean duration of attack (i.e.
IOP = 40 mmHg) was 123 + 6.71 min. The mean rate of
increase in IOP before the attack was 0.57 + 0.19 mmHg/
min. When compared to preop, the change in mean a-wave,
b-wave, photopic negative response (PhNR) and oscillatory
potentials (OPs) amplitude at D28 were -42%, -42%, -25%
and -29% (p = 0.006) respectively, in the attacked eye. There
were 21.78% and 15.31% (p = 0.041) less neurons in the
superior and inferior retina of the attacked eye than the con-
tralateral eye. The nerve fibre layer (NFL) thickness in the
attacked eye was 17.95% and 3.71% thinner than the con-
tralateral eye at the superior and inferior optic nerve head
respectively.

Conclusion: Intracameral injection of Healon 5 can success-
fully induce a transient acute IOP rise in gerbil. By blocking
the aqueous outflow, it resembles the condition observed in
human AACG. Glaucomatous changes such as reduction in
visual function, neuron count and NFL thickness are
observed. Our animal model proves to be a new model for
human AACG.

P129 ELEVATED PRESSURE INDUCES DRP-1 MEDI-
ATED MITOCHONDRIAL FISSION AND INCREASES
REACTIVE OXYGEN SPECIES IN RETINAL GANGLION
CELLS

W. Ju', K. Kim?, G.A. Perkins?, R.N. Weinreb'

'Department of Ophthalmology, 2Department of Neuro-

science, University of California San Diego, La Jolla — USA

Purpose: To determine whether elevated pressure triggers
Drp1-mediated mitochondrial fission and alters mitochondrial
bioenergetics in cultured primary retinal ganglion cells
(RGCs) and glaucomatous DBA/2J mice that spontaneously
develop elevated intraocular pressure (IOP).

Methods: IOP in the eye of glaucomatous DBA/2J mice was
measured and in vitro primary RGCs were exposed to ele-
vated hydrostatic pressure. The expression and cellular
distribution of Drp1 protein was assessed by immuno-
histochemistry, immunocytochemisrty or Western blot. Mito-
chondrial structural changes were assessed by conventional
electron microscopy (EM) and the 3D technique of electron
tomography. Oxygen consumption and cytochrome c oxidase
(COX) activity were measured using a Clark electrode. Cell
viability was measured by MTT assay and reactive oxygen
species (ROS) was measured using 2,7 -dichlorodihydro-
fluorescein diacetate (DCFH-DA, 10 uM).

Results: Drp1 protein expression was significantly increased
by 1.29 £ 0.04-fold (n = 4 retinas per pool, p < 0.05) in the
retinas of 9 month-old glaucomatous DBA/2J mice. Immuno-
histochemistry analysis showed that Drp1 immunoreactivity
was increased in the ganglion cell layer of 9 month-old glau-
comatous DBA/2J mice, compared with 3 month-old DBA/2J
mice. Using EM analysis, 3 month-old DBA/2J mice showed
the classical elongated tubular mitochondria of various
lengths in RGC soma and axons of the nerve fiber layer
(NFL). In contrast, 9 month-old glaucomatous DBA/2J mice
showed the small rounded mitochondria with matrix swelling
in RGC soma and axons of the NFL. Elevated hydrostatic
pressure induced mitochondrial fission in primary cultured
RGCs. Mitochondrial lengths were significantly decreased
but the number of mitochondria, normalized to the total area
occupied by somas in each image, was significantly increased
in pressurized RGCs, compared with non-pressurized RGCs.
There was no difference in mitochondrial volume density.
Both respiratory capacity and oxidative phosphorylation were
compromised in the retinas of 9 month-old glaucomatous
DBA/2J mice, compared to the retinas of 3 month-old DBA/2J
mice. Elevated hydrostatic pressure significantly increased
ROS production in primary RGCs by 1.8 + 0.2-fold (p < 0.05),
compared with non-pressurized RGCs.

Conclusions: These results demonstrate that elevated pres-
sure triggered Drp1-mediated mitochondrial fission and bio-
energetics alterations in RGCs during glaucomatous
neurodegeneration. Based on these observations, we pro-
pose that increased Drp1 protein expression may contribute
to a distinct mitochondrial dysfunction-mediated RGC death
in glaucomatous retina. These results suggest that inhibition
of Drp1 expression may provide new strategies to protect
RGCs against glaucomatous neurodegeneration.

Experimental Glaucoma; Animal

Models: Other

P130 EFFECT OF GROSS SAPONINS FROM TRIBULUS
TERRESTRIS L (GSTT) ON THE CONCENTRATION OF
GLUTAMIC ACID IN THE RETINAL IN RABBITS WITH
CHRONIC HIGH INTRAOCULAR PRESSURE (IOP)

N. Li", L.N. Huang'
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'Shenzhen Eye Hospital, Second Clinical College of Jinan
University, Shenzhen, China, Shenzhen — China

Background: Glutamate is one of the components of the
retina, under normal circumstances, Glutamate make retina
neurons against damage, while in ischemia, anoxic condition,
retinal neurons release glutamic acid increase and heavy
absorbs less, high levels of glutamate cause neurons dam-
age, therefore, restrain the excitability of glutamate toxic
become glaucoma optic protect one of the main ways.
Methods: New Zealand rabbits 24 only were randomized
into control (A group), high intraocular pressure group (B
group), Erigeron breviscapus (Vant.) Hand-Mazz (EBHM)
treatment group (C group), GSTT treatment group (D group),
the 20 g/L methylcellulose into anterior chamber of the high
intraocular pressure group and the two treated groups, Group
C, group D daily rabbit ears margin veins push note respec-
tively EBHM 4.5 mg/kg, GSTT 5 mg/kg. High-performance
liquid chromatography (HPLC) was utilized to measure the
concentration of glutamic acid in retina after 4 weeks.
Results: The concentration of glutamic acid in retina of rab-
bits in the high intraocular pressure group were significantly
higher than those in control group and treated group (p <
0.05). Significant difference appeared between the treated
group C and treated group D (p < 0.05).

Conclusion: Higher concentration of glutamate damaging
retina was induced by chronic high IOP. Extract of GSTT can
significantly inhibit the retina glutamate concentration.

Key words: chronic high intraocular pressure; retina; glu-
tamic acid; High-performance liquid chromatography; GSTT.

Clinical Examination Methods:
Intraocular Pressure Measurement;

Devices, Continuous IOP Monitoring,
Factors Affecting IOP, Twenty-Four-
Hour IOP, Fluctuation

P131 FALSELY HIGH INTRAOCULAR PRESSURE IN
MUCOPOLYSACCHARIDOSIS | AND VI

C. Enping’, K. Tear Fahnehjelm?, J. Winiarski®

'Glaucoma Service, St. Erik Eye Hospital, Karolinska Insti-
tutet, Stockholm — Sweden; 2St Erik Eye Hospital, Karolinska
Institutet, Stockholm — Sweden; 3Department of Clintec,
Karolinska Institutet and Department of Paediatrics, Karolin-
ska University Hospital, Huddinge, Stockholm — Sweden

Background/aims: Glaucoma is often suspected in children
with mucopolysaccharidosis (MPS). The purpose of the pres-
ent study is to determine the intraocular pressure, corrected
with corneal hysteresis, in these children.

Methods: |IOP was measured with ocular response analyzer
(ORA) in seven children, five MPS I-H and two MPS VI. ORA
measurements were made at a median age of 8.7 years in
the patients with MPS I-H and at a median age of 9.3 years
in the MPS VI patients.

Results: The ORA showed an increased corneal hysteresis
and a falsely high IOP values in all 14 eyes. The re-calculated
IOP were normal in all these eyes. Mild to severe corneal
opacities were present in all 14 eyes. Optic disc were clini-
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cally normal in all 12 of 14 eyes possible to examine. Severe
corneal opacities hampered optic disc evaluation in the older
patient with MPS VI.

Conclusion: The |IOPs are often falsely high due to an
increased resistance of the cornea and correlate to the extent
of corneal clouding. A corrected |IOP, considering the corneal
hysteresis, can avoid unnecessary hypotensive treatment.

P132 THE GUARANTEE OF QUALITY STANDARDS FOR
THE TONOMETRY IN OPHTHALMOLOGY

T. Schwenteck'

'PTB, Berlin, Germany

Background: Impression tonometers are used for fast mea-
surements of intraocular pressure on lying patients but also
during surgery on the human eye. These mechanically very
delicate devices have to be checked by metrological controls
according to the German Medical Devices Act (‘Medizin-
produktegesetz’) and the German Ordinance on Operators
of Medical Devices (‘Medizinprodukte-Betreiberverordnung’)
every two years. These controls are carried out by indepen-
dent testing agencies and are mandatory for all ophthalmol-
ogists in Germany using impression tonometers. For this
purpose, special test devices have been developed by Physi-
kalisch-Technische Bundesanstalt, Germany’s national
metrology institute. A large number of these test devices is
in use at private test agencies and verification offices since
1975.

Procedure and Method: Eighteen test devices for impres-
sion tonometers from private test agencies, verification
offices, or Physikalisch-Technische Bundesanstalt were
investigated. The instruments were checked for their mea-
surement accuracy and their suitability to perform metro-
logical controls. An impression tonometer of Schi6tz design
served as reference instrument. The test devices were inves-
tigated with respect to parameters like tonometer mass, mass
of the plunger-lever-pointer system, plunger displacement,
or correlation of the curvature between foot plate and plunger.
The findings were analysed by statistic methods.

Results: The main outcome of the present work is the conclu-
sion that the investigated test devices are generally suitable
to perform metrological controls on impression tonometers.
For certain parameters some instruments reached the error
tolerances, but the majority was inside permissible limits. For
one parameter (effective mass of plunger-lever-pointer sys-
tem for scale value 10) the reference tonometer itself was
not within permissible tolerances. This was correctly deter-
mined by all test devices. Failures of test devices due to
damages or maladjustment were not observed.
Conclusion: Test devices for impression tonometers are
mechanically delicate instruments. They have to be recali-
brated in fixed intervals in order to remain suitable for met-
rological controls. If regularly maintained and recalibrated at
least every three years, even devices with an age of 20 years
or more are still absolutely fit for this purpose.

P133 DIURNAL VARIATION OF CORNEAL HYSTERESIS,
THICKNESS, RESISTANCE FACTOR AND INTRAOCU-
LAR PRESSURE IN NORMAL AND GLAUCOMA
PATIENTS

V.V. Gorodnichy', A.V. Kuroyedov', V.Yu. Ogorodnikova?,
I.A. Romanenko?®

"Mandryka 2™ Central Clinical Military Hospital, Moscow —
Russian Federation; ?2Russian State Medical University, Mos-



cow — Russian Federation; ®Filatov 15" City Clinical Hospital,
Moscow — Russian Federation

Purpose: To estimate of diurnal variation of the biomechan-
ical properties of the cornea, IOP level and its relevance to
glaucoma progression.

Methods: 58 patients (106 eyes) were divided into 3 groups:
1 group — 39 patients with open-angle glaucoma (68 eyes);
2 group — 10 young healthy volunteers (20 eyes); 3 group — 9
older healthy volunteers (18 eyes). All patients were under-
gone IOP measurement at 8.00, 12.00, 16.00, 20.00 by
transpalpebral tonometer, Goldmann tonometer (GAT), i-care
tonometer and evaluation of biomechanical eye properties
by Ocular Response Analyzer (ORA).

Results: Minimal IOP fluctuations (corneal compensated
IOP) were revealed in older healthy volunteers group, maxi-
mal — in treated glaucoma patients (p < 0.05). In advanced
glaucoma stages IOP level got highest value in morning, than
decreased in daytime and rose again towards evening.
Patients with moderate and advanced glaucoma had lower
data of corneal hysteresis (CH) and corneal resistance factor
(CRF), and it’s getting lower from stage to stage. Peak value
of biomechanical eye properties was observed in morning (in
advanced glaucoma patients — in daytime) and minimal value
was in daytime (in moderate glaucoma patients — in evening).
Conclusion: Therefore patients with moderate and advanced
glaucoma had qualitative and time shift in changes of biome-
chanical eye properties. They also had more significant diur-
nal changes in CH, CRF and IOP fluctuations and minimal
CCT fluctuations in comparison with control groups (p <
0.05).

P134 REPRODUCIBILITY OF THE TWENTY-FOUR-HOUR
DAILY CURVE OF INTRAOCULAR PRESSURE

M. Hashimoto', M.R. Bet de Moraes Silva'

'Department of Ophthalmology, UNESP-Univ Estadual Pau-
lista, Botucatu-SP — Brazil

Background: Intraocular pressure (IOP) is the main risk fac-
tor for the development of glaucoma and the only factor that
can be treated. IOP varies over a 24-hour period, but it is
generally evaluated by measurements performed in the diur-
nal period; however, peak IOP commonly occurs outside this
period. Thus, the best method for IOP evaluation is the
24-hour daily curve of intraocular pressure (DCIOP). Knowl-
edge regarding the variability of the nycthemeral profile is
important to determine individualized treatment of the patient;
however, it is not known whether the DCIOP is reproducible
when performed on different days.

Methods: Twenty-eight eyes of 14 patients not in treatment
were studied. Of the 14 patients, 8 were diagnosed with pri-
mary open-angle glaucoma (16 eyes) and 6 had suspected
glaucoma (12 eyes). Seven patients were males and seven
females. Age ranged from 45 to 72 years-old, with a mean
of 58.5 years-old. Three DCIOP were performed on each
patient, with a minimum interval of 1 week and maximum of
3 weeks. The DCIOP consisted of 8 measurements of IOP
at the following times: 9:00 a.m., 12:00 p.m., 3:00 p.m., 6:00
p.m., 9:00 p.m., 12:00 a.m. and 6:00 a.m. using a Goldmann
applanation tonometer. At 6: 00 a.m., IOP was measured in
bed using a Perkins hand-held applanation tonometer before
measuring in a seated position using the Goldmann tonom-
eter. The IOP value was considered reproducible when the

variation between the three DCIOP measurements was < 3
mmHg at each of the times and for each of the patients.
Descriptive analyses of IOP variation were conducted accord-
ing to the eyes, complemented with the Student t test for
paired samples (right and left eyes).

Results: Considering the time of measurement, reproduc-
ibility varied from 57.1 to 100% (mean of 76.8 + 13.6%) in
the right eye (RE) and from 64.3 to 92.9% (mean of 84.9 +
10.4%) in the left eye (LE). No significant difference was
verified between the means of the two eyes (p = 0.195). In
the individual examination of each patient, reproducibility
ranged from 50% to 100% (mean of 80.4 + 19.4%) in the RE
and from 62.5% to 100% (mean of 84.8 + 14.0%) in the LE.
No significant difference was verified between the two eyes
(p =0.266).

Conclusion: The DCIOP presents good reproducibility when
performed at up to three weeks intervals, both regarding the
time of measurement and in each individual patient.

P135 THE CONFLATED CLASSIFICATION FOR METH-
ODS OF IOP MEASUREMENT

0.Z. ElSheikha', M.A. Eldaly', M.A.S. Abdelhakim®,
K.A. Mansour'

" Ophthalmology Department — Faculty of Medicine Cairo
University, Cairo — Egypt

Background: Different methods have been described for the
measurement of intraocular pressure (IOP), and due to the
on-going advances in technology, the list of measuring
devices is growing. This necessitates the presence of a com-
bined classification that includes all these devices and is able
to accommodate future ones.

Methods: We searched MEDLINE, EMBASE and LILACS
for years 1988 to 2010. This search included published clin-
ical studies and reviews for the different methods of measure-
ment of IOP. In addition, we reviewed ophthalmology
textbooks for the same topic. We also reviewed physics text-
books for the principles of measurement of pressure and
tension. To avoid performance bias, all searches were per-
formed by ophthalmologists who did not participate in setting
the classification.

Results: Based on physical principles, ‘Manometry’ is direct
measurement of the fluid pressure, while tonometry is the
measurement of tension induced by the substance (fluid) on
the surface (corneo-scleral shell). We further divided tonom-
etry into ‘Direct Tonometry’; in which measurement is directly
on the surface on which the fluid is acting on to produce ten-
sion (corneo-scleral shell), and ‘Indirect Tonometry’; when
measurement is through an additional interface (eye lids).
Tonometry devices which have been described and classified
by previous reviewers now fit in the title of ‘Direct Tonometry’.
We reduced their lists into a classification which includes the
devices that are most important historically and those used
in current clinical practice. Our classification is arranged to
include devices representing all principles of measurement
of IOP, so that each device falls in one of the 3 main catego-
ries: manometry, indirect tonometry and direct tonometry. We
named this list ‘The Conflated Classification for methods of
IOP measurement’.

Conclusion: This review is able to provide a simple evidence
based classification that does not only consider current clin-
ical practice, but also historical devices and futures ones.
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P136 COMPARISON OF CORNEAL BIOMECHANICAL
PARAMETERS OF CASES WITH BEHCET’S DISEASE
AND NORMAL SUBJECTS

U. Elgin', E. Sen', P. Ozdal', M. Hocaoglu', M. Ersoy’,
F. Ozturk’

"Ulucanlar Eye Research Hospital, Ankara — Turkey

Background: To compare the corneal biomechanical param-
eters of cases with Behget's disease (BD) and age and sex-
matched normal subjects by ocular response analyzer (ORA).
Methods: 43 eyes of 43 cases with BD (mean age:
34,8316,74) and 43 eyes of 43 normal subjects (mean age:
34.97 + 6.62) were included to this prospective study. None
of the cases with BD had glaucoma and taken any anti-glau-
coma treatment before. Corneal hysteresis (CH), corneal
resistance factor (CRF), corneal-compensated intraocular
pressure (IOPcc) and Goldmann-correlated intraocular pres-
sure (IOPg) of the cases were measured by ORA. The com-
parison of the results were performed by tests for statistical
analysis.

Results: There were no statistically significant differences in
CH (p =0.27), CRF (p =0.06) and IOPcc (p = 0.08) between
the cases with BD and normal subjects. But the mean IOPg
lower in cases with BD than normal subjects and the result
was statistically significant (p = 0.01).

Conclusion: The mean IOPg of the cases with BD had sta-
tistically significantly lower than the normal subjects and it
should be related with uveitis. But the differences between
the other corneal biomechanical parameters with BD and
normal subjects were not statistically significant.

P137 CENTRAL CORNEAL THICKNESS AND CORREC-
TION OF INTRAOCULAR PRESSURE IN PATIENTS WITH
NORMAL TENSION. GLAUCOMA, PSEUDOEXFOLIATION
GLAUCOMA, OCULAR HYPERTENSION AND PRIMARY
OPEN-ANGLE GLAUCOMA

N. Civcic', N. Civcic'

'"Ophthalmology practice,Department of glaucoma, Belgrade
— Serbia

Purpose: We research significance of central corneal thick-
ness (CCT) and correction of intraocular pressure (IOP) in
patients with normal-tension glaucoma (NTG), pseudoexfo-
liation glaucoma (PEXG), ocular hypertension (OH) and pri-
mary open-angle glaucoma (POAG).

Method: CCT was measured in 146 eyes with glaucoma and
38 eyes without glaucoma(control group)using ultrasound
pachymetre. IOP was measured by Goldman applanation
tonometer(GAT).The values of IOP were corrected using cor-
rection formula by Ehlers et al. The results were statistically
tested with t-test.

Results: Group 1(NTG): 26 eyes, mean CCT is 492 + 36.91
um. Mean IOP is 18.27 + 2.42 mmHg and correction of IOP
is 21.18 + 2.28 mmHg. IOP difference value is 2.91 + 1.84
mmHg (p < 0.0001). Group 2 (PEXG): 18 eyes, mean CCT
is 574.44 + 31 ym. Mean IOP is 19.83 + 4.0 mmHg and cor-
rection of IOP is 18.59 + 3.81 mmHg. |OP difference value
is 1.18 £ 1.59 mmHg (p < 0.004). Group 3 (OH): 14 eyes,
mean CCT is 599.14 + 24.8 um. Mean IOP is 21.42 + 2.5
mmHg and correction of IOP is 18.95 + 2 mmHg. IOP differ-
ence value is -2.47 + 1.2 mmHg (p < 0.0001). Group 4
(POAG): 88 eyes, mean CCT is 559.29 + 34.4 ym. Mean IOP
is 21.47 + 4.5 mmHg and correction of IOP is 21.03 + 5
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mmHg. |IOP difference value is -0.44 + 1.68 mmHg (p < 0.01).
Control group: 38 eyes, mean CCT is 559.18 + 39 um. Mean
IOP is 18.65 + 2.37 mmHg and correction of IOP is 18.14 +
2.34 mmHg. IOP difference value is -0.61 £ 0.9 mmHg (p <
0.001). CCT at NTG (492.15 + ym) compare to control group,
PEXG, OH and POAG was p < 0.001. CCT at PEXG (574.44
um) compare to NTG was p < 0.001 and to OH p < 0.02 but
compare to control group and POAG were p = 0.08. CCT at
OH (599 pm) compare to NTG, control group, POAG were p
< 0.001 and to PEXG p < 0.02. CCT at POAG (559.29 ym)
comparing to NTG and OH is p < 0.001 and there was no
statistically difference to PEXG to control group.
Conclusions: CCT was significantly thinner in cases with
NTG and significantly thicker in cases with OH. In all groups
we found statistically different in actual and adjustment IOP.
CCT measurement have a significant effect on the clinical
management of patients with glaucoma and glaucoma sus-
pect.

P138 CENTRAL CORNEAL THICKNESS BEFORE AND
AFTER INTRAOCULAR PRESSURE REDUCTION

M. Bozic', S. Avramovic?, P. Hentova-Sencanic’,
V. Markovic', I. Marjanovic', I. Sencanic?, V. Babic'
"Institute for Eye Diseases, Medical School, Belgrade — Ser-
bia; 2Military Medical Academy, Belgrade — Serbia; *Univer-
sity Eye Hospital, KBC Zvezdara, Belgrade — Serbia

Background: To investigate the possible difference between
central corneal thickness during intraocular pressure rise and
after intraocular pressure reduction by medications.
Methods: 30 newly diagnosed primary open-angle glaucoma
patients underwent central corneal thickness measurements
(ultrasonic pachymetry) while their intraocular pressures
were high and those measurements were repeated after the
intraocular pressure reduction was accomplished by medica-
tion. Statistical analysis was performed with commercial
software (SPSS 15.0).

Results: Thirty eyes of thirty patients were included in this
study. Out of 30 tested subjects 16 (53,33%) were male, the
mean age of all participants was 68.40 + 10.10 (range 45-82).
Central corneal thickness measurements during intraocular
pressure rise ranged from 492 to 630 um, with mean + stan-
dard deviation 550 + 24.80 ym. Intraocular pressure was
28.36 + 7.10 mmHg during the rise faze, and 19.40 + 5.12
mmHg after the reduction which was achieved by medication.
Central corneal thickness after the intraocular pressure
reduction ranged from 489 to 632 um, with mean + standard
deviation 552 + 23.12 ym. The difference between central
corneal thickness measurements during the high intraocular
pressure faze and after intraocular pressure reduction was
not statistically significant (p = 0.33).

Conclusion: In our case series, no significant change in
central corneal thickness measurements was found after
intraocular pressure reduction.

P139 FACTORS ASSOCIATED WITH TWENTY-FOUR-
HOUR FLUCTUATION OF INTRAOCULAR PRESSURE IN
NORMAL-TENSION GLAUCOMA

M. Sato', K. Nakamoto', N. Yasuda'

'Department of Ophthalmology, Tokyo Metropolitan Police
Hospital, Tokyo — Japan

Background: It is well known that intraocular pressure (IOP)



varies throughout day and night. High IOP is a major risk
factor for the development and progression of glaucoma ;
however several studies have shown that short-term IOP
fluctuation is also an independent risk factor for glaucoma
(Ishida K: 1998, Asrani S: 2000, Baskaran M: 2009). Never-
theless, the factors associated with 24-hour fluctuation of IOP
have not been fully investigated. Here, we investigated ret-
rospectively the factors associated with 24-hour fluctuation
of intraocular pressure in normal-tension glaucoma (NTG).
Methods: The subjects were 223 eyes of 223 patients with
previously unoperated NTG (108 males and 115 females)
whose mean age was 55.5 + 12.8 years. Patients who had
been previously receiving topical ocular hypotensive agents
were asked to withdraw their use for = 4 weeks. The patients
were hospitalized for 24 hours to measure baseline IOP. |IOP
data were obtained in the sitting position by the same physi-
cian using a Goldmann applanation tonometer at 10 am, 1
pm, 4 pm, 7 pm, 10 pm, 1 am, 3 am, and 7 am. Standard
deviation of IOP at all measurement time-points was used as
an indicator of 24-hour fluctuation of IOP. Stepwise regres-
sion analysis was performed by using 24-hour fluctuation of
IOP as an objective variable and age, gender, refractive error,
IOP at 10 am, mean deviation as explanatory variables.
Results: Single regression analysis showed 24-hour fluc-
tuation of IOP had the significant negative correlation with
age (B = -0.006, r2 = -0.02, p = 0.03), IOP at 10 am (B =
0.077,r2=0.12, p <0.0001) and refractive error (8 =-0.025,
r2 =0.12, p = 0.03). IOP at 10 am and refractive error were
selected as explanatory variables associated with 24-hour
fluctuation of IOP by stepwise multiple regression analysis.
Conclusion: Patients with higher IOP or a higher degree of
myopia had bigger 24-hour fluctuation of IOP in NTG.

P140 COMPARISON STUDY OF THE IOP REDUCTION
EFFICACY AND SAFETY BETWEEN LATANOPROST
AND TAFLUPROST IN JAPANESE NORMAL-TENSION
GLAUCOMA PATIENTS

K. Tada', Y. Ikeda', K. Mori', M. Ueno', K. Imai', S. Kinoshita’
'Department of Ophthalmology, Kyoto Prefecture Univ of
Med, Kyoto — Japan

Background: To evaluate and compare the intraocular pres-
sure (IOP) reduction efficacy and safety between latanoprost
(Lat) and tafluprost (Taf) in Japanese normal-tension glau-
coma patients, prospectively.

Methods: We enrolled 25 Japanese normal-tension glau-
coma (NTG) patients who had used Lat monotherapy for
more than 4 weeks, and divided into the two groups ran-
domly; Lat to Taf group (LT group) and Taf to Lat group (TL
group). At the beginning, both groups were switched from
initial Lat to Lat or Taf for 12 weeks, and then switched over
each drug (crossover) and used for 12 more weeks. Written
informed consent was obtained from all participants. We
evaluated IOP at 0, 4, 12, 16, and 24 weeks from the first
switching, respectively. We also evaluated the conjunctival
injection score (0-3 grade), corneal epitheliopathy score (area
density classification; AD score), and the changes of eye-
lashes and pigmentation of eyelids or irises at 12 and 24
weeks, respectively.

Results: The mean IOP of TL group (13 eyes) were 11.1,
10.8, and 10.4 mmHg, while that of LT group (12 eyes) were
10.4, 10.8, and 11.1 mmHg at 0, 12 and 24 weeks respec-
tively. There were no significant differences between two

groups and intra-group comparisons. The conjunctival injec-
tion score were 1.0 £ 0.4 at baseline, 1.0 + 0.5 (Taf group)
and 0.9 + 0.5 (Lat group) at 12 weeks. The corneal AD score
(total score of area and density grade) were 0.9 + 1.2 at
baseline, 0.8 + 1.1 (Taf) and 0.6 + 1.1 (Lat) at 12 weeks.
There were no significant differences between the two drugs.
The changes of eye lashes, pigmentation of eyelids and irises
showed similar expressions in both groups.

Conclusion: Tafluprost and latanoprost are considered to
have the equivalent efficacy and safety in the Japanese
normal-tension glaucoma patients.

P141 CENTRAL CORNEAL THICKNESS AND INTRA-
OCULAR PRESSURE IN CHILDREN UNDERGOING CON-
GENITAL CATARACT SURGERY: A PROSPECTIVE,
LONGITUDINAL STUDY

G. Resende’, A. Lupinacci’, A. Carlos’

'Department of Ophthalmology, University of Campinas,
Campinas — Brazil

Background: Several studies, all of them retrospective, have
demonstrated that central corneal thickness (CCT) is
increased after surgery in children with congenital cataract.
We designed a prospective study to investigate changes in
CCT and intraocular pressure (IOP) in children after con-
genital cataract surgery, as well as risk factors associated
with these changes.

Methods: 37 eyes of 26 children with congenital cataract
undergoing surgery were prospectively recruited and fol-
lowed for a mean of 30.5 + 10.6 months. IOP and CCT mea-
surements were performed before the surgery and every 6
months for 3 years. IOP measurements were performed with
Goldmann or Perkins aplannation tonometry and CCT was
measured with an ultrasound pachimeter (Ocuscan RXP,
Alcon Laboratories Inc, USA) by the same observer. Changes
in IOP and CCT were analyzed with the Mann-Whitney U
test, and linear regression analyses were performed to inves-
tigate the influence of age and IOP on CCT changes.
Results: Among the 37 eyes, 15 became aphakic and 22
pseudophakic. One eye (2.7%) developed glaucoma and had
to undergo an Ahmed valve implantation. Mean CCT signifi-
cantly increased from 556.24 + 44.19 ym to 585.07 + 56.45
um (p = 0.003). Mean IOP significantly increased from 12.05
+ 2.3 mmHg to 13.89 £ 2.96 mmHg (p = 0.037). Age at the
time of surgery was inversely correlated to CCT change (r =
-0.34, p = 0.04), but not to IOP change (r =-0.18, p = 0.27).
When surgery was performed between 0-1 year of age, mean
CCT change was 53.25 ym, compared to 14.0 ym, 13.8 um,
and 14.33 ym when surgeries were performed between 1-5
years, 5-10 years and > 10 years old, respectively (p =
0.015). IOP change was not correlated to CCT change (r =
0.31, p = 0.06).

Conclusions: CCT increases in eyes undergoing congenital
cataract surgery, especially when the surgery is performed
at an early age (before 1-year old).

P142 TWENTY-FOUR-HOUR IOP CONTROL WITH THE
BRINZOLAMIDE/TIMOLOL OR BRIMONIDINE/TIMOLOL
FIXED COMBINATIONS IN GLAUCOMA PATIENTS
INSUFFICIENTLY CONTROLLED WITH TRAVOPROST
MONOTHERAPY

A.G. Konstas', D.G. Mikropoulos', K. Kaltsos', T. Giannopou-
los', I. Voudouragkaki', J.R. Samples?
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'Glaucoma Unit, 1t University Department of Ophthalmology,
Thessaloniki — Greece; ?Casey Eye Institute and Oregon
Health and Sciences University, Portland — USA

Background: To determine the adjunctive 24-hour intraocu-
lar pressure (IOP) efficacy of brinzolamide/timolol, or brimo-
nidine/timolol fixed combinations (FCs) in open-angle
glaucoma patients who were insufficiently controlled on tra-
voprost monotherapy.

Methods: A prospective, observer-masked, active-con-
trolled, crossover, comparison.

Qualified primary open-angle or exfoliative glaucoma patients
with a baseline IOP > 18 mmHg at 10:00 on travoprost mono-
therapy were randomized for 3 months to brinzolamide/timo-
lol, or brimonidine/timolol FCs adjunct to travoprost. Patients
were then crossed over to the opposite treatment for another
3 months. At the end of the travoprost run-in and after each
3-month treatment period patients underwent 24-hour I0OP
monitoring.

Results: Fifty patients completed this study. The mean
24-hour baseline IOP on travoprost was 20.1 + 1.8 mmHg.
Both adjunctive FC therapies significantly reduced the IOP
at each time point and for the mean 24-hour curve compared
with travoprost monotherapy (p < 0.01). The addition of
brinzolamide/timolol FC to travoprost provided significantly
lower mean 24-hour IOP (17.1+£2.6 mmHg) versus the addi-
tion of brimonidine/timolol FC (18.0 + 2.6 mmHg) (p < 0.001).
Mean 24-hour fluctuation was significantly lower with travo-
prost monotherapy (3.7 £+ 1.0) and after the addition of brinzo-
lamide/timolol FC (3.6  1.5) than the addition of brimonidine/
timolol FC (4.3 £ 1.7) (p = 0.03 and 0.02 respectively). Both
fixed combinations reduced oxygen saturation values com-
pared with travoprost baseline (p < 0.001).

Conclusions: This crossover study showed that the ad-
dition of brinzolamide/timolol FC to travoprost significantly
decreased 24-hour IOP with less fluctuation than the ad-
dition of brimonidine/timolol FC.

P143 REPRODUCIBILITY OF DIURNAL INTRAOCULAR
PRESSURE PATTERNS EVALUATED BY TWO CONSEC-
UTIVE DAY MEASUREMENTS

E. Murotani', T. Higashide', M. Sakurai', K. Sugiyama'
'Department of Ophthalmology, Kanazawa University,
Kanazawa — Japan

Background: Diurnal intraocular pressure (IOP) measure-
ment at baseline provides information about diurnal IOP
curve as well as the range of IOP fluctuation and helps to set
target IOP in each patient. Reassessment of diurnal IOP
curve after initiation of therapy is considered to be useful to
confirm the therapeutic effects. Because diurnal IOP mea-
surements require the time and costs, IOP profiles at a single
day are commonly used. However, reproducibility of diurnal
IOP curves was reported to be poor. In this study, we exam-
ined the reproducibility of the diurnal IOP curve of two con-
secutive days in patients with normal-tension glaucoma
(NTG).

Methods: Hospital records from 86 Japanese patients (50
men, 36 women; mean age, 49.4 years) with NTG were
reviewed. All subjects had no history of ocular surgery and
were not treated with any anti-glaucoma medications for
more than 4 weeks before diurnal IOP measurements. |IOPs
of both eyes were measured with a Goldmann applanation
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tonometer at 3-hour intervals from 6:00 to 24:00 for two con-
secutive days. On each day, a single experienced doctor
measured IOP at all time points. IOP data from the eye with
greater visual field defect were used for statistical analysis.
Intraclass correlation coefficient (ICC) was used to assess
the agreement of IOP at each time point and IOP changes
between time points. The interpretation scheme for ICC was
‘excellent’ agreement beyond chance (ICC > 0.75), ‘fair to
good’ (0.4 < ICC < 0.75) and ‘poor’ (ICC < 0.4).

Results: Seven patients showed an IOP > 21 mmHg through
two consecutive measurements (i.e., primary open-angle
glaucoma). For these 7 patients, the mean diurnal IOP was
18.1 £ 1.8 mmHg (range, 15.8 — 20.3). In 86 patients, the
differences of mean, peak, trough IOP and IOP range (peak
—trough) between two days were insignificant (p = 0.13, 0.24,
0.40, 0.76; paired t test). Brand-Altman plot demonstrated
that mean IOP differences between two days were not sta-
tistically significant at each time point except for 6:00 (Day 1
— Day 2 = +0.79 mmHg [95% Confidence Interval (CI) 0.29
— 1.3 mmHg]). Intra-patient variability: ICCs [95%CI] of mean,
peak, trough IOP and IOP range were 0.86 [0.79 — 0.91], 0.76
[0.66 — 0.84], 0.74[0.63 — 0.83] and 0.31 [0.10 — 0.49]. Agree-
ment of IOP at each time point was generally fair to good,
with ICCs raging from 0.51 to 0.68. However, agreement of
IOP change between time points was uniformly poor, with
ICCs raging from 0.043 to 0.15.

Conclusions: Untreated NTG patients do not manifest repro-
ducible IOP curve even in two consecutive days. Single-day
IOP measurement is valuable in examining the mean, peak
and trough IOP, but does not fully characterize IOP fluctua-
tion of an individual patient.

P144 REPEATABILITY OF DIURNAL INTRAOCULAR
PRESSURE MEASUREMENTS IN GLAUCOMA PATIENTS
T. Arora’, A. Sobti', A. Panda’, S. Khanduja', V. Arora’,
T. Dada’

'Glaucoma Facility, Dr Rajendra Prasad Centre for Ophthal-
mic Sciences, All India Institute of Medical Sciences, New
Delhi — India

Purpose: To evaluate the short-term repeatability of diurnal
intraocular pressure (IOP) pattern in subjects with primary
open glaucoma on chronic ocular hypotensive therapy.
Method: Thirty cases of primary open-angle glaucoma
(POAG) underwent diurnal IOP estimation (7am to 10 pm;
every 3 hrs) using Goldman applanation tonometer on 2 vis-
its, 1 week apart. One eye of each patient was analyzed to
determine the agreement of individual diurnal IOP patterns
from the first visit to the second visit. Intervisit agreement of
IOP by time point and of IOP change between time points
was assessed using intraclass correlation coefficients (ICCs).
Results: Mean age of the patients was 59.15 £ 11.12 yrs
(45% females). Between-visit agreement of IOP values at
each time point generally was poor to fair, with ICCs ranging
from 0.04 to 0.56. The correlation between visits was lowest
at 7 am (0.04) and highest at 1pm and 7 pm (0.56). Between-
visit agreement of IOP change over time between time points
was uniformly poor and often below that expected by chance
alone, with ICCs ranging from -0.23 to 0.33.

Conclusions: POAG patients do not manifest reproducible
diurnal IOP pattern when measured by Goldmann tonometry
over a short time period. A single-day assessment of IOP is
not adequate to evaluate adequacy of IOP control.
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P146 THE EFFECT OF THE CORNEAL EDEMA AFTER
CATARACTS SURGERY ON PASCAL DYNAMIC CON-
TOUR TONOMETER, GOLDMANN APPLANATION TONO-
METER AND PNEUMOTONOMETER

T. Colas Tomas', M. Prieto del Cura’, I. Villafruela Giemes",
A. Fernandez Granda'

'Deparment of Ophthalmology, Hospital del Tajo, Madrid —
Spain

Purpose: To determine the effect of corneal edema after
phacoemulsification cataract surgery on measurements of
intraocular pressure (IOP) using the Pascal dynamic contour
tonometer (DCT), compared with the Goldmann applanation
tonometer (GT) and pneumotonometer (PT).

Methods: Prospective study of a cohort of 97 patients who
underwent phacoemulsification cataract surgery with intra-
ocular lens (IOL) implantion. IOP (pneumotonometer, Gold-
mann and Pascal DCT), ocular pulse amplitude (OPA), and
central corneal thickness (CCT) were measured in the oper-
ated eye one day before and one day, one week and one
month after cataract surgery. 54 patients finished the study.
Paired t-tests, Spearman correlation, and Bland-Altman plots
were used to identify changes in, and relationships between
these parameters.

Results: Corneal edema induced by phacoemulsification
cataract surgery resulted in statistically significant increases
in CCT (87.8 mTm SD 56.8; p < 0,001), Pascal DCT IOP (4.8
mmHg, SD 8.0; p < 0.001),Goldmann IOP (1.4 mmHg, SD
5.1; p <0.015) and OPA (0.9 mmHg, SD 3.5; p < 0.025) but
not in pneumotonometry IOP (1.1 mmHg, SD 5.3; p = 0.065).
Changes in IOP measured by GT and PT were less than
those measured by the Pascal DCT. The Pascal DCT pro-
vided higher IOP readings than GT and PT (p <0.01) in every
evaluation, with large deviations in the highest IOP readings.
The variation between the Pascal DCT (Rho 0.247; p =
0.038), and Pneumotonometer (Rho 0.358; p = 0.002) was
strongly correlated to the change in CCT, but notin GT mea-
surements (Rho 0.197; p = 0.094).

Conclusions: Corneal edema after phacoemulsification
cataract surgery increased |OP readings in the three tonom-
eter compared, this increment is bigger in Pascal DCT read-
ings. Changes in CCT are statistically significant associated
with increased Pascal DCT IOP readings. Goldmann tonom-
etry IOP measurements performed on edematous corneas
are the most reliable, and furthermore, are less affected by
corneal edema changes involved in cataract surgery

P147 CORNEAL HYSTERESIS PREDICTS INTRAOCULAR
PRESSURE REDUCTION FROM MEDICAL AND SURGI-
CAL REDUCTION OF INTRAOCULAR PRESSURE

N. Radcliffe, J. Ehrlich', D. Agarwal', M. Shimmyo?

"Weill Cornell Medical College, New York — USA; 2New York
Medical College, New York — USA

Purpose: To determine whether a baseline corneal hyster-
esis (CH) measurement was associated with intraocular pres-
sure (IOP) reduction from medical and surgical therapy.
Design: Retrospective cohort study.

Participants: Records from 61 consecutive patients with
newly diagnosed open-angle glaucoma who were initiated
on pressure lowering therapy with a prostaglandin analogue

(PGA) from an untreated baseline were reviewed (PGA
group), as were records from 18 eyes of 13 patients undergo-
ing surgical IOP reduction from a variety of techniques (sur-
gery group).

Methods: Included patients underwent CH measurement
(Ocular Response Analyzer; Reichert, Buffalo, NY) and IOP
assessment (IOPg) at baseline (untreated for the PGA group
and on medical treatment for the surgery group) and during
a subsequent follow-up visit at least 2 weeks after the initia-
tion of therapy. Patient records were reviewed for demo-
graphic, medical and ocular data including most recent
corneal thickness (CCT) measurement.

Main outcome measure: The association between the per-
centage of IOP reduction and the baseline CH, controlling for
baseline IOP.

Results: Intraocular pressure measured by GAT was
reduced by 3.2 mmHg (17.0 mmHg at baseline to 13.8
mmHg; p < 0.001) for the PGA group and by 18.0 mmHg
(29.3 mmHg to 11.3 mmHg for the surgery group; p <0.001).
Corneal hysteresis increased by 0.64 mmHg (from 9.51
mmHg to 10.14 mmHg; p = 0.003) for the PGA group and by
3.5 mmHg (6.1 to 9.6 mmHg; p < 0.01) in the surgery group.
Baseline CH (but not baseline CCT) was a significant predic-
tor of the magnitude of IOP response for both groups.
Because baseline IOP differed between CH quartiles for both
groups, a multivariate analysis controlling for baseline IOP
was performed that demonstrated that baseline CH indepen-
dently predicts the percentage of IOP reduction in the PGA
group (p =0.01) and in the surgical group (p = 0.04), although
baseline IOP remained a significant predictor of percentage
IOP reduction (p = 0.002) in the PGA group.

Conclusion: Although CH is influenced by IOP, baseline CH
is independently associated with the magnitude of IOP reduc-
tion from topical PGA therapy and from surgical |OP reduc-
tion.

P148 INTRAOCULAR PRESSURE ALTERATION FOL-
LOWING ROUTINE VISUAL FIELD EXAMINATION

A. Sawada’, H. Yamada', Y. Yamamoto', T. Yamamoto'
'Department of Ophthalmology, Gifu University Graduate
School of Medicine, Gifu — Japan

Purpose: To assess whether the Intraocular pressure (IOP)
would change after visual field (VF) test in eyes with open-
angle glaucoma (OAG).

Methods: This was a prospective clinical trial of 92 OAG
patients without any previous surgical interventions. The IOP
and subjective refraction was measured with a non-contact
tonometer and with an autorefractometer before and imme-
diately after VF test of the first eye (right), and again imme-
diately after the second eye (left).

Results: The baseline subjective refraction was -3.81 + 3.58
diopters (D) in the right, and -3.77 + 3.56 D in the left eye.
The mean VF testing time was 7 minutes and 28 seconds in
the right and 7 minutes and 41 seconds in the left eye. The
baseline IOP was 12.6 £ 2.8 mmHg in the right and 12.4 £
2.7 mmHg in the left eye. After VF test in the first eye, the
right IOP decreased significantly to 12.1 + 2.6 mmHg (p =
0.0001), whereas the left IOP (12.1 + 2.6 mmHg) had a
similar tendency (p = 0.0277). Following VF test in the second
eye, the IOP in the right and left eye was 12.1 + 2.6 mmHg
and 12.1 £ 2.7 mmHg, respectively. There was no significant
difference in the right and the left IOP between following VF
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examination in the right and left eye (p = 0.9567, p = 0.8042,
respectively). Regarding subjective refraction, no significant
difference was found.

Conclusion: In eyes with OAG, VF testing makes a slightly,
but significant decrease in IOP. It might be unlikely that this
phenomenon results from sustained accommodation.

P149 COMPARISON OF THE EFFECT OF CENTRAL COR-
NEAL THICKNESS DETERMINED BY ULTRASOUND
PACHYMETRY AND BY PENTACAM ON GOLDMANN
APPLANATION TONOMETRY AND ON DYNAMIC CON-
TOUR TONOMETRY

L. Borrego Sanz', F. Saénz-Francés San Baldomero’,
E. Santos Bueso', J.M. Martinez de la Casa’, A. Fernandez
Vidal', C. Méndez Hernandez', J. Garcia Sanchez', J. Garcia
Feijoo’

'Department of Glaucoma, San Carlos Clinic Hospital, Madrid
— Spain

Background: to compare the effects on dynamic contour
tonometry (DCT) and Goldmann applanation tonometry
(GAT) of central corneal thickness (CCT) determined by ultra-
sound pachymetry (UP) and Pentacam (PC).

Methods: 65 consecutive patients with primary open-angle
glaucoma (POAG) were examined. The agreement between
the pachymetric instruments was assessed by calculating
intraclass correlation coefficients (ICC) and Passing-Bablok
regression line. Four linear regression models were con-
structed, (each tonometry system as dependent variable and
each pachymetric system as predictive variable).

Results: Intraclass correlation coefficient between UP and
PC were 0.778 (Cl 95%: 0.661-0.859). Passing-Bablok
regression line (x = UP; y = PC) revealed a systematic (A=-
122 um; Cl 95%: 258- -37) and a proportional bias (B = 1.22;
Cl 95%: 1.07-1.48). The regression analysis revealed that
DCT was not influenced by UP and PC while GAT is affected
by UP (adjusted r2= 0.3; B = 0.043; Cl 95% for B: 0.024-
0.063) and PC (adjusted r2= 0.25; B = 0.036; Cl 95% for B:
0.021-0.052).

Conclusions: although CCT measurements obtained using
PC and UP are not completely interchangeable, the method
used to determine this parameter has not relevant repercus-
sion on GAT and TCD.

P150 REPRODUCIBILITY OF CORNEAL BIOMECHANI-
CAL FACTORS MEASURED BY OCULAR RESPONSE
ANALYZER

Y.J. Choi', G.E. Cho', J.H. Lee?, S. Hyung?, J.-I. Moon?,
K.-R. Choi’

'Department of Ophthalmology, Ewha Womans University
Medical Center, Seoul — Korea Republic; 2Department of
Ophthalmology, Sanggye Paik Hospital, Inje University Col-
lege of Medicine, Seoul — Korea Republic; *Department of
Ophthalmology, School of Medicine Chungbuk National Uni-
versity, Cheongju — Korea Republic; “Department of Ophthal-
mology, The Catholic University of Korea, Seoul — Korea,
Republic

Background: To evaluate the inter- and intra-observer vari-
ability of Ocular Response Analyzer (ORA, Reichert Ophthal-
mic Instruments, Depew, NY) measurements, namely
corneal-compensated intraocular pressure (IOPcc), Gold-
mann-correlated intraocular pressure (IOPg), corneal hyster-
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esis (CH) and corneal resistance factor (CRF) and to
evaluate the relationships among the IOPs obtained by ORA,
Goldmann applanation tonometer (GAT) and non-contact
tonometer (NCT).

Methods: This is an observational clinical study including 41
normal eyes from 26 healthy volunteers. 3 clinical observers
performed 4 repeated ORA measurements with 1 to 2 minute-
intervals. 3 consecutive NCT and GAT measurements were
performed by 1 masked observer respectively. Central
corneal thickness (CCT) was measured by ultrasonic
pachymetry (Tomey, Japan). The inter- and intra-observer
reproducibility for IOPcc, IOPg, CH and CRF was assessed
by ANOVA-based intraclass correlation coefficient (ICC) and
coefficient of variation (CV). Correlation between IOP mea-
surements and other continuous parameters was calculated
using Pearson’s correlation coefficient.

Results: The mean ICC for inter-observer reproducibility was
0.89 for I0Pcc, 0.93 for IOPg, 0.87 for CH, and 0.91 for CRF.
The corresponding CV values were 17.09%, 19.29%, 12.82%
and 15.41% respectively. The intra-observer ICC values for
IOPcc were 0.77 for the first observer, 0.85 for the second.
CV was 16.83% and 14.91% respectively. For I0Pg, the
intra-observer ICC values were 0.85 and 0.89. The corre-
sponding CV values were 15.21% and 16.38%. For CH, the
intra-observer ICC values were 0.74 and 0.84 and corre-
sponding CV values were 12.48% and 13.19%. The intra-
observer ICC for CRF was 0.80 for the first observer, 0.86
for the second. The respective CV values were 11.77% and
15.20%. The mean IOP values for GAT, NCT, I0Pcc and
IOPg were 13.55 + 2.23 mmHg, 13.38 + 2.28 mmHg, 13.64
+ 2.33 mmHg and 13.04 + 2.51 mmHg. The differences in
mean IOP values between GAT and |IOPcc, between GAT
and IOPg, between NCT and |IOPcc, and between NCT and
IOPg were not statistically significant (p > 0.05). But the dif-
ference in mean IOP values between IOPcc and IOPg was
statistically significant (p = 0.02). The correlations of CCT
with GAT, NCT and IOPg were significant (p < 0.05), but there
was no significant correlation between CCT and IOPcc (p >
0.05).

Conclusion: The ORA provides reproducible data on bio-
mechanical factors of normal cornea notably IOPcc, IOPg
and CH. The intra-observer reproducibility was substantial
for IOPcc, I0Pg, CH and CREF, for all observers. Also, the
average |OP measured with ORA did not result in significant
differences from GAT and NCT. In conclusion, ORA provides
valid, reproducible measures of IOP and biomechanical fac-
tors of cornea.

P151 RELATIONSHIP BETWEEN CORNEAL BIOME-
CHANICAL PROPERTIES, CENTRAL CORNEAL THICK-
NESS AND INTRAOCULAR PRESSURE IN NORMAL,
GLAUCOMA SUSPECTS AND GLAUCOMATOUS EYES
S. Kaushik', S. Pandav', A. Banger', J. Vazirani', A. Gupta'
'Advanced Eye Centre, Postgraduate Institute of Medical
Education and Research, Chandigarh — India

Background: Goldmann applanation tonometry (GAT) is
regarded as the reference standard by which to measure
intraocular pressure (IOP). Although GAT may be less prone
to biomechanical influence than Schiotz tonometry, it is
affected by corneal biomechanical influences such as hydra-
tion, elasticity, hysteresis and rigidity. Achieving accurate
estimates of IOP remains difficult. Until recently, corneal bio-



mechanical properties could not be measured in vivo. The
Ocular Response Analyzer (ORA; Reichert Ophthalmic
Instruments, Inc., Buffalo, NY, USA) is a new, non-invasive
device that analyses corneal biomechanical properties simply
and rapidly. The ORA allows cornea compensated |IOP mea-
surements and can estimate corneal hysteresis (CH) and
rigidity. It is designed to improve the accuracy of IOP mea-
surement by using corneal biomechanical data to calculate
a biomechanically adjusted estimate of intraocular pressure.
The ORA generates two separate IOP output parameters:
Goldmann-correlated IOP (IOPg), and the Corneal-compen-
sated |IOP (IOPcc). In this study we evaluated corneal hys-
teresis (CH), corneal rigidity factor (CRF), corneal
compensated IOP(IOPcc) and Goldman correlated IOP
(IOPg) and correlated these values with routinely measured
GAT IOP readings and central corneal thickness (CCT) mea-
surements in normal, glaucoma suspects [including ocular
hypertensives (OHT) and primary angle closure (PAC)] and
glaucomatous eyes.

Methods: This cross-sectional study included 216 eyes of
216 participants who had received no ophthalmic treatment
in the forms of drops, laser or surgery. 93 normal, 62 glau-
coma suspects with suspicious discs, 40 primary angle clo-
sure (PAC), 11 OHT and 10 primary open-angle glaucoma
(POAG) eyes were studied. All recruited subjects underwent
measurement of corneal hysteresis (CH), corneal rigidity fac-
tor (CRF), corneal compensated |IOP(IOPcc) and Goldmann
correlated IOP(IOPg) by the ORA, CCT measurement by
ultrasonic pachymetry and IOP measurement by GAT. Pear-
son’s correlation coefficient was used to correlate ORA mea-
surements, |IOP measured by GAT, and CCT in all groups.
Bland-Altman’s plots used to assess agreement between IOP
measured by GAT and the ORA. Receiver Operating Char-
acteristics (ROC) curves and areas under these curves
(AROCs) calculated for CH, CRF, IOPcc and GAT-IOP to
assess the ability of each measured parameter to differenti-
ate healthy from glaucoma suspect, OHT and glaucomatous
eyes.

Results: 10Pg and IOPcc measurements were significantly
higher (p < 0.001) than GAT-IOP in all groups of patients.
The corneal resistance factor (CRF) measurements were
significantly higher in the OHT group compared to normal (p
= 0.002), disc suspect (p = 0.001) and PAC (p = 0.046)
groups. CCT correlated significantly with all parameters
except the IOPcc. The mean difference between IOPg and
GAT-IOP was 1.1 mmHg, but the 95% limits of agreement
between the two instruments were poor (between -6.5 and
8.7 mmHg; Figure 1). CRF had the highest AROC (0.879; p
< 0.001) followed by the CCT (0.781; p = 0.002) between
OHT and normals.

Conclusions: Corneal biomechanical data appear to be a
promising addendum to the complex issues of glaucoma
occurrence and prognosis. Corneal factors such as CCT,
corneal hysteresis and CRF may constitute a pressure-inde-
pendent risk factor for glaucoma. However, IOP measure-
ments from the ORA are not interchangeable with, and are
unlikely to replace Goldmann Applanation Tonometry in the
present time.

P152 DOES PHACOEMULSIFICATION REALLY LOWER
IOP? OR CAN IT BE EXPLAINED BY CORNEAL BIOME-
CHANICAL CHANGES? A THREE-MONTH ASSESSMENT
USING GOLDMANN, ORA AND PASCAL TONOMETRY IN
PATIENTS WITHOUT GLAUCOMA

O. Albis-Donado’, J.D. de la Torre-Tovar', F. Gil-Carrasco’,
G. Lazcano-Gomez', J. Jimenez-Roman'

'Glaucoma department — asociacion para evitar la ceguera
en Mexico, Mexico — Mexico

Background: Cataract removal by phacoemulsification has
been long described as a procedure that lowers intraocular
pressure (IOP) in patients with and without glaucoma. Since
this has been studied using Goldmann Applanation Tonom-
etry (GAT) and cataract surgery is related to changes in cen-
tral corneal thickness (CCT), a possible explanation of the
observed IOP lowering could be changes in CCT and other
corneal biomechanical properties.The objective was to estab-
lish the difference between IOP measurements with the
dynamic contour tonometer (DCT-Pascal tonometer) and
ocular response analyzer (ORA) as compared with GAT, and
describe changes in CCT, corneal hysteresis (CH) and cor-
neal resistance factor (CRF) after uneventful phacoemulsifi-
cation in patients without glaucoma.

Methods: We included 46 eyes of 46 patients with visually
significant cataract but visual acuity of at least 20/800, with-
out history of glaucoma or ocular hypertension, axial length
between 21 and 25 mm and less than 2D of keratometric
cylinder (to avoid disturbing GAT measurements) that signed
an informed consent to participate in the study. Six patients
were excluded from the analysis due to complications. We
measured CCT, CH, CRF and IOP, using GAT, DCT and
ORA (both cornea-corrected (ORA-PCC) and Goldmann-
equivalent IOP (ORA-GCC) before surgery and at postop-
erative days (POD) 7, 30 and 90. The study was approved
by our institution’s ethics committee before enroliment began.
Results: Mean basal CCT was 529 um, increased to 556 at
POD 7 (p < 0.001), improved to 536 at POD 30 (p = 0.114)
and became 524 at POD 90 (p = 0.211, figure 1). Mean basal
CH and CRF were 8.1 and 9.1 respectively, and both were
initially lowered to 7.2 and 8.2 at POD 7 (p < 0.001), 7.6 and
8.7 at POD 30 (p = 0.008 and p = 0.016), returning to near
basal values of 8.8 and 9.3 (p = 0.133 and p = 0.338, figure
2). Mean basal GAT IOP was 14.1 mmHg, and was initially
unchanged at 13.4 on POD 7 (p = 0.147), 13.8 on POD 30
(p =0.634) and lowered to 11.2 on POD 90 (p < 0.001, figure
3). Mean basal ORA-PCC was 20.4 mmHg and mean basal
ORA-PCG was 17.7 mmHg, both were also initially
unchanged at 20.7 and 17.2 on POD 7 (p = 0.674 and p =
0.408), 21.0 and 18.0 on POD 30 (p = 0.207 and p = 0.668),
and also lowering to 18.6 and 16.1 on POD 90 (p = 0.022
and p = 0.016, figure 4). Finally, more closely resembling
GAT changes, mean basal DCT was 18.3 mmHg, was also
unchanged initially at 17.6 on POD 7 (p = 0.135), 18.5 on
POD 30 (p = 0.259) and lowered to 15.6 on POD 90 (p <
0.001, figure 5).

Conclusions: Uncomplicated phacoemulsification in normal
patients induces transient corneal biomechanical changes
that return to basal after 3 months, and I0OP is effectively
lowered a mean 3 mmHg as measured with GAT and DCT,
and 2 mmHg as measured with ORA.
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P153 FACTORS EFFECTING OCULAR PULSE AMPLI-
TUDE

M. Turacli', S. Ozturk’, S. Ozmen', A. Sengun’
'Department of Ophthalmology, Ufuk University, Ankara —
Turkey

Purpose: To define the correlation between ocular pulse
amplitude and intraocular pressure (IOP), central corneal
thickness (CCT) and measurement quality score (QS) in eyes
that dynamic contour tonometry (DCT) was used to obtain
IOP rates.

Method: Eyes diagnosed as primary glaucoma or glaucoma
suspect were evaluated via Goldmann applanation tonom-
eter (GAT), non-contact puff tonometer (NCT), DCT and
pentacam after complete ophthalmological examination.
Cases that showed any corneal abnormality on topography
or biomicroscopy were excluded. DCT measurements taken
from one eye per patient that have QS of 1-3 have been
included.

Results: Sixty-three eyes of 63 cases with a mean age of 56
years were enrolled into the study. Mean |IOP readings using
DCT, GAT, NCT were obtained as 20.2+4.4,17.5+ 4.4, and
18.0 £ 5.1 mmHg respectively. Mean QS was 2.1 + 08 and
mean CCT was 558.7 + 40.0 um. IOP readings acquired with
DCT were significantly higher than values taken with GAT
and NCT. There was no significant difference between the
mean IOP values attained via GAT and NCT. A negative
weak correlation was observed between OPA and QS in
regression model (p < 0.05 r2 = 0.09). The correlation
between DCT and OPA was below the statistical significance.
Conclusion: |10P readings obtained via DCT are higher than
both GAT and NCT. OPA values may be influenced by DCT
measurement quality.

P154 REPRODUCIBILITY OF MODIFIED DIURNAL TEN-
SION CURVE AND WATER DRINKING TEST

M. Hatanaka', R. Susanna Jr?

'School of Medicine, University of Sao Paulo, Sao Paulo —
Brazil

Purpose: to verify the reproducibility of IOP parameters from
the water drinking test (WDT) and modified daily tension
curve (mDTC) in patients with ocular hypertension (OH) or
open-angle glaucoma (OAG).

Methods: prospective analysis of 88 eyes from 88 OH or
OAG patients submitted to mDTC (IOP measured at 8:00,
11:00, 14:00 and 16:00 hours) followed by the WDT per-
formed by the same examiners in two consecutive days. For
statistical analysis, the intraclass correlation coefficient test
(ICC) was used. Poor, fair and excellent reproducibility were
considered when ICC values were below 0.4, from 0.4 to
below 0.75 and above 0.75, respectively.

Results: mDTC analysis: IOP at 8:00, 11:00, 14:00 and
16:00 hours presented ICC levels of 0.80, 0.82, 0.83 and
0.76, respectively. Mean mDTC IOP, maximum |IOP, mini-
mum IOP and fluctuation during mDTC presented ICC values
of 0.91, 0.85, 0.83 and 0.60, respectively. WDT analysis: IOP
peak and IOP fluctuation during WDT presented ICC values
of 0.79 and 0.37, respectively. Diurnal fluctuation, calculated
as the difference between the IOP peak detected by the WDT
and the minimum IOP detected by the mDTC presented an
ICC value of 0.84 (all ICC values, p < 0.001). Conclusion:
IOP peaks detected by the WDT and mDTC as well as mean
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mDTC IOP presented excellent reproducibility parameters.
mDTC fluctuation and WDT fluctuation were the least repro-
ducible parameters. However, diurnal fluctuation (difference
between WDT IOP peak and minimum mDTC IOP) presented
an excellent reproducibility level.

P155 TRABECULECTOMY AUGMENTED WITH MITOMY-
CIN C IS PROTECTIVE AGAINST INTRAOCULAR-PRES-
SURE RISE IN THE SUPINE POSITION

Y. Glovinsky'

'Department of Ophthalmology, Sheba Medical Center, Tel
Hashomer — Israel

Background: The intraocular pressure (IOP) increases sub-
stantially in the supine position. A new system (patent pend-
ing) was developed that enables accurate measurement of
the IOP in the side-lying position using the standard Gold-
mann applanation tonometer.

Purpose: To measure and compare the amount of IOP
elevation in the supine position between operated and med-
ically treated glaucoma eyes.

Patients: Ten patients with chronic simple glaucoma or exfo-
liation glaucoma in whom only one eye was operated and
their fellow-eye was treated with various topical preparations.
Methods: The IOP was first measured in the sitting position.
It was then measured in side-lying position after 15 minutes
of lying supine.

Results: In the medically treated glaucoma eyes the IOP
increased 5.7 £ 1.3 mmHg (range 4 to 8 mmHg) while in their
fellow post-trabeculectomy eyes the increase in IOP while
supine was only 1.8 + 1.6 mmHg (range 0 to 5 mmHg) (p =
0.000, paired t-test). There was no significant correlation
between the IOP elevation in the supine position in the glau-
comatous eyes and their fellow trabeculectomy eyes.
Conclusion: Trabeculectomy but not topical anti-glaucoma
medication may prevent IOP increase in the supine position.

P156 NURSE-LED INTRAOCULAR PRESSURE MEA-
SUREMENTS IN MOORFIELDS AT ST GEORGE’S HOS-
PITAL: AN AUDIT

D. Gkotsi', A. Spiteri', G. Gazzard'

'Department of Ophthalmology, Moorfields at St George’s
Hospital, London — United Kingdom

Objective: The aim of this audit was to assess and improve
the accuracy of intraocular pressure (IOP) measurements
performed by the nurses both at the glaucoma clinics and on
the wards at the Moorfields St George’s Hospital. Spot
checks had revealed discrepancies in these measurements
and the purpose of this study was to identify and address
potential areas of concern.

Methods: The methods we used included a questionnaire
completed by the nurses, in order to highlight areas of weak-
ness, in which further training was required, as well as IOP
spot checks and 1-1 observation and feedback from the
supervising ophthalmologist. The ST1 standards served as
the gold standard (max score 9) [1].

Results: In the first cycle 22 nurses were assessed. Their
mean score was 7.5 and in 37.5% of the cases IOPs were
more than 2 mmHg away from the assessor. The mean dif-
ference from the assessor was 3.8 mmHg. Errors in tech-
nique included using too thick a mire (56%), non-central
apposition (50%), being unclear of measurement end point



(31%), pressing too hard on the cornea (12%) and using too
thin a mire (6%). Following constructive feedback the audit
cycle was repeated including again 22 nurses. Interestingly,
the mean score achieved this time was 8.5, with only 12% of
IOPs being more than 2 mmHg away from the assessor and
the mean difference from the assessor being reduced to 3
mmHg.

Conclusions: Our questionnaire and our 1-1 training and
direct feedback led to significant improvement in the accuracy
of the nurses’ IOP measurements.

Reference: [1] Workplace based assessment handbook for
OST year 1, The Royal College of Ophthalmologists.

P157 HOW ACCURATE ARE DISPOSABLE PRISMS AN
ADEQUATE ALTERNATIVE TO STANDARD GOLDMANN
TONOMETRY PRISMS IN GLAUCOMA PATIENTS?

T. Sharma’, S. Ruck'

'Department of Ophthalmology, Worcester — United Kingdom

Purpose: To evaluate the accuracy and reliability of 2 single-
use tonometry devices (Tonosafe and Tonojet) as an alterna-
tive to standard Goldmann prisms in patients attending
dedicated glaucoma clinics.

Design: Prospective experimental study with human sub-
jects.

Participants: One hundred glaucoma patients who attended
2 glaucoma clinics at the Worcester Royal Hospital between
September and December 2010.

Methods: During each examination, intraocular pressure
(IOP) was measured 3 times, using the standard Goldmann
prism, Tonosafe, and Tonojet, respectively. The prism
sequence was predetermined with random table, and the
measurements were taken at 5-minute intervals.

Main outcome measure: Intraocular pressure.

Results: Intraocular pressure ranged from 04 to 52 mmHg.
Analysis indicated that there was a good agreement between
Goldmann and Tonosafe (average difference = 0.53). On the
other hand, Tonojet under-recorded the eye pressure (aver-
age = 1.43) in significant number of cases (p = 0.013).
Conclusions: Caution should be exercised when using
Tonojet prisms as they tend to record eye pressure lower
than standard Goldmann prism.

P158 COMPARISON OF SUPINE AND SITTING INTRA-
OCULAR PRESSURE IN PATIENTS UNDERGOING DIUR-
NAL CURVES

N. Mavrakanas', S. Hartley', T. Parmar’, V.C. Sung’
'Birmingham and Midland Eye Centre, Birmingham — United
Kingdom

Purpose: To compare supine and sitting intraocular pressure
in patients undergoing diurnal curves.

Methods: 100 consecutive patients undergoing diurnal intra-
ocular pressure (IOP) monitoring were included in the study.
Patients were diagnosed with normal-tension glaucoma
(NTG) or primary open-angle glaucoma (POAG) showing
progression or were NTG suspects. IOP was measured with
Goldmann tonometry (GAT) at 8.30, 10.30, 12.30, 14.30 and
16.30. At 12.30, IOP was measured by Tonopen with the
patient supine after staying supine for 30 minutes; IOP was
then measured in sitting position with Tonopen and GAT.
Results: Mean supine |IOP at 12.30 was significantly higher
(p < 0.001) than mean IOP by Tonopen or by GAT in sitting

position. There was no significant difference between mean
Tonopen and GAT IOP in the sitting position (p > 0.05).
Supine IOP was increased in 77% of right eyes (RE) and 82%
of left eyes (LE) compared to the sitting IOP and was more
than 20% higher than sitting IOP in 29% of RE and 23% of
LE. The highest IOP values (p < 0.001) during the whole
monitoring period (60% of RE and 56% of LE) were obtained
in the supine position. Change in diagnosis from NTG or NTG
suspects to POAG or POAG suspects was made in 9% of
patients based on the sitting IOP diurnal curve; however,
when supine IOP values were included, a change in diagno-
sis occurred in an additional 12% of patients.

Conclusion: Supine IOP is significantly higher than sitting
IOP in POAG, NTG and NTG suspects undergoing diurnal
IOP monitoring. The diagnosis and management of an addi-
tional 12% of our patients changed based on supine IOP
elevation.

P159 CONTINUOUS IOP MONITORING IN GLAUCOMA
PATIENTS TREATED WITH TAFLUPROST

A. Aref', S. Bhartiya', K. Mansouri?, T. Shaarawy?
'Glaucoma Sector, Department of Neurosicence, Hopitaux
Universitaire De Geneve, Geneve — Switzerland

Background: Intraocular pressure (IOP) is recognized as a
major risk factor for the development of glaucoma and is at
present the only modifiable risk factor. IOP varies throughout
the diurnal and nocturnal periods and according to body pos-
ture. Studies have shown that an IOP variation of 1 mm Hg
produces a change of central corneal curvature radius of
approximately 3 um. The SENSIMED Triggerfish® sensor
(sensor) is a disposable silicone contact lens with an embed-
ded micro-electromechanical system, which measures
changes in corneal curvature induced by variations in IOP.
An antenna, mounted around the eye, receives the data,
which are then transmitted to a recorder. This technology has
the potential to provide hitherto unobtainable data on the
chronobiology of IOP, possibly leading to improved care of
glaucoma patients. The aim of this study was to investigate
the ability of the sensor to continuously monitor IOP fluctua-
tions throughout 24-hours.

Methods: Fifteen patients with open-angle glaucoma under-
went 24-hour monitoring with the Sensor. All patients were
treated with once-daily tafluprost drops (Santen Inc). Gold-
mann applanation tonometry (GAT) was done before and
after Sensor monitoring.

Results: GAT was 12 and 13 mm of Hg before and after
monitoring, respectively. A 24-hour SENSIMED Triggerfish®
sensor output signal was recorded for all patients. The Sen-
sor was well tolerated by patients as no complaints and seri-
ous adverse effects were recorded.

Conclusion: The Triggerfish® sensor allowed monitoring IOP
throughout 24-hours in glaucoma patients providing clinically
useful data.

P160 ASSESSING THE RELATIONSHIP BETWEEN COR-
NEAL BIOMECHANICAL PROPERTIES AND CORNEAL
CURVATURE, AXIAL LENGTH, CENTRAL CORNEAL
THICKNESS AND REFRACTIVE ERRORS IN THE
HEALTHY SUBJECTS

F. Ozturk', M. Hocaoglu', E. Sen', H. Tirhis', H. Ozal',
U. Elgin’

'"Ulucanlar Eye Education and Training Hospital, Ankara —
Turkey
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Purpose: To compare the relationship between corneal bio-
mechanical properties and corneal curvature (CC), axial
lenght (AL), central corneal thickness (CCT) and refractive
errors (RE) in the healthy subjects.

Methods: 79 eyes from 40 healthy subjects elderly than 40
years were enrolled in this prospective study. The subjects
with corneal pathologies, refractive errors higher than 3 D ,
history of ocular surgery, uveitis, diabetes mellitus and glau-
coma were excluded. Best-corrected visual acuity, refractive
error, CC, CCT and AL of the subjects were evaluated. Cor-
neal hysteresis (KH), Corneal Resistance Factor (CRF),
cclOP, glOP measurements were measured by Ocular
Response Analyzer (ORA). CCT was determined by ultra-
sound pachymetry.

Results: Between -3 . 0D+ 25D and -2.5 D + 1.5 D were
the spherical and cylindryc errors respectively. The values of
mean keratometry 7.71 + 0.4 mm, mean CCT 539 + 32.1 um
and mean AL 23.14 + 1.6 mm were recorded. CH and CRF
the data provided by the ORA were 9.7 + 1.6 mmHg and 9.9
+ 2.2 mmHg respectively. CCT showed significant correlation
with CH and CRF. There was no correalation between kera-
tometry and CH and CRF. Significant negative correlation
was defined between AL and CH measurements. Significant
negative correlation was seen between CRF and spherical
values.

Conclusion: There was a correlation between CCT, CH and
CRF. Negative correlation was defined between AL and CH
measurements. Negative correlation was also found between
CRF and spherical values.

P161 ABSTRACT WITHDRAWN

P162 COMPARISONS BETWEEN APPLANATION TONOM-
ETER, NON-CONTACT TONOMETER AND REBOUND
TONOMETER IN HEALTHY SUBJECTS AND PATIENTS
WITH GLAUCOMA OR OCULAR HYPERTENSION

H. Lee’, J.U. Lee’

'Department of Ophthalmology, Eulji General Hospital, Eulji
University College of Medicine, Seoul — Korea Republic

Purpose: To determine Goldmann applanation tonometer
(GAT), non-contact tonometer (NCT) and iCare® rebound
tonometer (RT) agreement in the measurement of intraocular
pressure (IOP) of healthy subjects and the patients with glau-
coma or ocular hypertension (OHT).

Methods: Seventy eyes of 35 healthy subjects (group 1) and
70 eyes of 35 patients with glaucoma or OHT (group 2) were
enrolled and IOP measured between 1 and 4 pm. Non-con-
tact tonometer was performed first, and then rebound tonom-
eter was performed second, followed by 3 consecutive GAT
measurements. Agreement between three tonometers was
evaluated using the Bland-Altman method and the mean IOP
values were compared by one-way ANOVA test.

Results: In group 1, mean IOP (+SD) taken with RT, GAT,
and NCT was 13.7 £ 4.0, 16.3 + 3.7, and 15.8 + 3.0 mmHg,
respectively. Mean difference between IOP values was GAT-
RT 2.6 + 2.7 mmHg (p < 0.001) and GAT-NCT 0.6 + 2.1
mmHg (p = 0.154). The Bland-Altman plot revealed that RT
underestimated IOP compared to GAT in healthy subjects
(95% limits of agreement: -2.7/7.9 mmHg). In group 2, mean
IOP (+SD) measured by RT, GAT, and NCT was 15.2 + 5.7
mmHg, 17.7 £ 5.4 mmHg, and 15.8 + 5.2 mmHg, respectively.
Mean difference of IOP values was GAT-RT 2.6 £ 2.4 mmHg
(p<0.001) and GAT-NCT 2.0 £ 2.5 mmHg (p < 0.001); under-
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estimation of IOP by both RT and NCT compared to GAT
was noted on Bland-Altman plot (95% limits of agreement:
-2.1/7.2 mmHg for RBT, -3.0/6.9 for NCT).

Conclusions: RT and NCT underestimated IOP similarly in
group 2 as compared with GAT. The iCare® rebound tonom-
eter is not a substitute for the GAT measurement, when an
accurate IOP is needed.

P163 AGREEMENT BETWEEN REBOUND TONOMETER,
OCULAR RESPONSE ANALYZER, DYNAMIC CONTOUR
TONOMETER, AND GOLDMANN TONOMETER IN MEA-
SURING INTRAOCULAR PRESSURE

A. Sousa', F. Gusmao’, F. Higa', V. Gerente', L. Melo Jr'
'"Universidade Federal de Sao Paulo, Sao Paulo — Brazil

Background: To evaluate the agreement between rebound
tonometer (RBT), ocular response analyzer (ORA), dynamic
contour tonometer (DCT), and Goldmann applanation tonom-
eter (GAT) in measuring intraocular pressure (IOP), and the
influence of the corneal properties on the difference in IOP
measurements between these tonometers.

Methods: A total of 57 eyes of 18 healthy individuals and 39
glaucoma patients were included. Central corneal thickness
(CCT) was obtained using ultrasonic pachymetry (mean of 3
measurements) and keratometry (central corneal curvature)
readings were based on the automated keratometry. Corneal
hysteresis (CH) was obtained using the ORA. IOP measure-
ments were taken using iCare RBT (mean of 6 readings),
corneal-compensated ORA IOP (mean of 4 readings), Pascal
DCT (mean of 2 readings) and GAT (mean of 2 readings) in
random order with an interval of 10 minutes among the
devices.

Results: The mean (SD) IOP obtained with RBT, ORA, DCT
and GAT was 15.2 (6.5) mmHg, 18.7 (6.8) mmHg, 16.5 (3.9)
mmHg and 15.3 (5.7) mmHg respectively. The mean (SD)
CCT was 538.2 (37.9) um. The mean (SD) keratometry was
44.35 (1.64) diopters. The mean (SD) CH was 9.00 (1.72)
mmHg. The agreement between tonometers is shown in
Table 1 (image 1). The correlation between differences in
IOP measurements and corneal properties is shown in Table
2 (image 2).

Conclusions: Poor agreement was found between tonom-
eters. The CCT was correlated with the difference between
RBT and DCT measurements, and between DCT and GAT
measurements. The CH is correlated with the difference
between RBT and GAT measurements.

P164 INTRAOCULAR PRESSURE CHANGES DURING AN
ACROBATIC ROUTINE

M. Gomez-Valcarcel', C. Hartleben-Matkin?, M. Fromow-
Guerra?, E. Hernandez-Quintela®

"Hospital Angeles del Pedregal, Mexico — Mexico; 2Depart-
ment of Glaucoma, Instituto de Oftalmologia Conde de Valen-
ciana, Mexico — Mexico; *Department of Cornea, Asociacion
para Evitar la Ceguera en México, Mexico — Mexico

Background: There are many articles describing posture-
induced intraocular pressure changes. Pole fitness is a form
of physical training that is gaining great acceptance. It com-
bines elasticity, flexibility and strength. Pole fitness routines
include inverted positions. The purpose of this study is to
determine the intraocular pressure (IOP) changes during an
acrobatic routine of pole fitness.

Methods: This is a prospective case observational series.



Eleven subjects (9 women and 2 men) from a pole fitness
studio volunteered for the study. All participants underwent
an ophthalmic examination. Intraocular pressure was
recorded using a Tonopen after 10 min of rest (baseline), 1
min of decubitus prone position, 1 min of sitting position in
the pole and 1 min of outside hook position in the pole. Car-
diac frequency and blood pressure were also recorded. Sta-
tistical analysis was performed with the Kruskal-Wallis and
Wilcoxon tests.

Results: Compared with baseline I0P, all other positions
showed significant increase in IOP (p < 0.05). There were
statistical differences between outside hook position IOP and
baseline, and decubitus prone and sitting positions IOP (p <
0.05). There was no statistical difference between prone posi-
tion and sitting position IOP (p = 0.168). Median IOP increase
was 8 mmHg for outside hook position, 2 mmHg for prone
position and 1 mmHg for sitting position. For cardiac fre-
quency, there were no statistical differences between base-
line and prone positions (p = 0.121), outside hook and
baseline positions (0.068), and outside hook and sitting posi-
tions (p = 0.114). For mean blood pressure, there were no
statistical differences between baseline and prone positions
(p = 0.064), nor between outside hook and sitting positions
(p =0.091).

Conclusion: There is a significant change in the IOP during
a pole fitness routine, particularly during outside hook posi-
tion.

P165 SENSIBILITY AND SPECIFICITY OF ICARE®
REBOUND TONOMETER COMPARED TO GOLDMANN
APPLANATION TONOMETER

G.L. Scuderi', A. Perdicchi’, N.C. Cascone’,

M.T. Contestabile’, S.M. Recupero'

'NESMOS Department-Ophthalmology, University of Rome,
Rome - Italy

Background: Goldmann applanation tonometry (GAT) has
been considered the gold standard in the measurement of
intraocular pressure (IOP) in the past time. The aim of the
study was to evaluate the accuracy of measurement of IOP
using a new induction/impact rebound tonometer (ICare®)
compared with GAT. The systematic and random errors
(bias) of the two methods had been quantified, to evaluate
the sensitivity and specificity of the ICare® tonometer in iden-
tifying patients with 21 mmHg or more obtained with GAT,
and to consider the influence of corneal thickness on IOP
measurement with the two devices.

Methods: The IOP values obtained with the two instruments
in 97 patients were compared and processed with Bland and
Altman methods.

Results: The analysis revealed that the IOP values recorded
with the ICare® tonometer were slightly higher than those
obtained with the GAT. The estimated bias for right-eye mea-
surements was 0.78 mmHg with 95% limits of agreement
+3.55 mmHg. This overestimation, which is not clinically rel-
evant, was confirmed when we used the IOP values corrected
according to central corneal thickness for data analysis. The
sensitivity and specificity were 0.90 and 0.95, respectively.
Conclusions: The accuracy of ICare® tonometer seems to
be comparable with GAT and can be used also by non oph-
thalmologist and paramedicals. Therefore ICare® tonometer
could be considered a valid alternative to the GAT in large
population screening or when the condition of the patient do
not allow the use of GAT.

P166 DIURNAL VARIATION IN GOLDMANN APPLA-
NATION TONOMETRY DOES NOT CORRELATE WITH
DIURNAL VARIATION IN CORNEAL HYSTERESIS IN
NON-GLAUCOMATOUS INDIVIDUALS

T. Realini', S. Flynn?, R. Weinreb?®

'Department of Ophthalmology, West Virginia University,
Morgantown, WV — USA; 2Department of Ophthalmology,
Louisiana State University at Monroe, Monroe, USA; 3Ham-
ilton Glaucoma Center and Department of Ophthalmology,
University of California — San Diego, La Jolla, USA

Purpose: To determine whether the diurnal variability of
Goldmann applanation tonometry (GAT) and corneal hyster-
esis (CH) are correlated in non-glaucomatous individuals.
Methods: Thirty-five non-glaucomatous individuals were
recruited within an academic ophthalmology practice. Par-
ticipants underwent GAT and CH assessment every two
hours from 8 AM until 8 PM on a single day.

Results: Both GAT and CH exhibited diurnal variation. The
mean range for GAT was 4.5 (OD) and 4.1 (OS). The mean
range for CH was 1.9 (OD) and 2.7 (OS). These values were
significantly greater than zero (p < 0.05). To assess whether
GAT and CH exhibit diurnal co-variability, the change in GAT
and change in CH between consecutive time points were
calculated for each participant. GAT and CH change scores
for each time interval were then correlated, with separate
correlations performed for each time interval and eye. None
of these 12 correlations reached statistical significance when
Type | error was controlled at 0.05.

Conclusions: Both GAT and CH exhibit diurnal variability in
non-glaucomatous individuals; however, the present study
produced no evidence of co-variability between them.

Clinical Examination Methods:

Tonography, Aqueous Flow
Measurement

P167 CORRELATION BETWEEN INTRAOCULAR PRES-
SURE AND OCULAR PULSE AMPLITUDE MEASURED
WITH PASCAL DYNAMIC CONTOUR TONOMETER AND
CHOSEN BIOMETRIC PARAMETERS OF THE GLOBE IN
GLAUCOMA PATIENTS AND HEALTHY SUBJECTS

J. Wasyluk', B. Terelak-Borys', A. Piekarniak-Wozniak®,
J. Kosmala', I. Grabska-Liberek'’

'Departament of Ophthalmology, Medical Center of Post-
graduate Education, Warsaw — Poland

Background: Pascal Contour Dynamic Tonometer (DCT) is
a diagnostic tool developed for precise, digital intraocular
pressure measurements, irrespectively of individual corneal
parameters: central corneal thickness and corneal curvature.
The DCT operating principle is based on evaluating the cor-
neal surface tension by the chip implemented in the sensor
tip. Pascal DCT is also able to measure the ocular pulse
amplitude (OPA) — the diastolic/systolic fluctuation in IOP
caused by changes in pulsatile choroidal blood circulation.
There are no clear-cut normal ranges of OPA. Studies have
shown several conditions influencing this parameter, e.g.
arrhythmia, same surgical procedures and others. The aim
of this study was to evaluate the influence of 2 chosen bio-
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metric parameters: central corneal thickness (CCT) and ocu-
lar axial length (AXL) on intraocular pressure (IOP) and
ocular pulse amplitude (OPA) in POAG patients and healthy
subjects.

Material and Methods: 57 primary open-angle glaucoma
patients and 108 healthy subjects were included in this pro-
spective, non-randomised clinical study. One (right) eye in
each subject was evaluated. AXL was measured with non
contact immersion biometry and CCT was measured using
ultrasound pachymetry. Intraocular pressure and ocular pulse
amplitude measurements were performed with Pascal
Dynamic Contour tonometer.

Results: Several significant correlations were found. In the
group of healthy subjects — AXL/IOP 0,374 (T-test, Pearson,
p =0.01), AXL/OPA -0.514 (T-test, Pearson, p = 0.01), AXL/
IOP 0.211 (Tau b Kendall, Pearson, p = 0.05), AXL/OPA
-0.335 (Tau b Kendall, Pearson, p = 0.01). In the POAG group
— AXL/OPA -0,435 (T-test, Pearson, p = 0.01), IOP/OPA
0.504 (T-test, Pearson, p = 0.01), AXL/OPA -0.362 (Tau b
Kendall, Pearson, p =0.01), IOP/OPA 0.299 (Tau b Kendall,
Pearson, p = 0.01).

Conclusion: We found that axial length of the globe seriously
influences ocular pulse amplitude readings. Regarding this
finding, one must consider it, while interpreting OPA values
in patients with atypical AXL. Correlation of IOP measure-
ments with AXL in healthy subjects needs further studies, we
found no explanation of this relationship. Individually different
central corneal thickness does not affect IOP nor OPA read-
ings in both groups.

P168 CLINICAL AQUEOUS HUMOR DYNAMIC EFFECTS
OF 360- DEGREE SELECTIVE LASER TRABECULO-
PLASTY (SLT)

K. Sheng Lim’

'Department of Ophthalmology, St Thomas’ Hospital, London
— United Kingdom

Background: Numerous studies have compared the efficacy
of 180° vs 360° primary Selective Laser Trabeculoplasty
(SLT). This study sought to demonstrate the aqueous humor
dynamic effects of using 360° SLT on aqueous dynamics
parameters in patients with primary open-angle glaucoma
(POAG) or ocular hypertension (OHT).

Methods: A prospective, non-controlled study on 18 eyes (9
OHT and 9 POAG). All patients were followed for three
months following laser treatment. Patients with intraocular
pressures (IOP) > 21-35 mmHg were treated with 360° SLT
after an assessment that included baseline measurement of
IOP, tonographic outflow facility and morning aqueous humor
production, using an electronic Schigtz tonometer to measure
the outflow facility of the eye. The aqueous flow rate was
measured by fluorophotometry and a pneumotonometer was
used to measure the I0P.

Results: The mean age of the study population was 56.72 +
12.41 years. Three months after SLT treatment, there was a
significant reduction in IOP from baseline, with a 21% reduc-
tion from 24.04 + 3.07 mmHg to 18.98 + 2.76 mmHg (p <
0.001). The tonographic outflow facility showed a 55%
increase in outflow from 0.09 + 0.05 pyL/min/mmHg to 0.14 +
0.08 pL/min/mmHg (p = 0.003). No statistically significant
changes in aqueous humor production (p = 0.46).
Conclusions: Although no significant effects on the aqueous
flow rate were found, results using 360° SLT demonstrate
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that it lowered the IOP by increasing outflow through the
trabecular meshwork.

Clinical Examination Methods:

Biomicroscopy (Slitlamp)

P169 THE REPRODUCIBILITY OF THE DISC DAMAGE
LIKELIHOOD SCALE (DDLS) IN OPTIC NERVE EVALUA-
TION

B. Gesite'

"Veterans Memorial Medical Center, Quezon City — Philip-
pines

Background: The disc damage likelihood scale (DDLS) is a
new method of clinical disc evaluation that considers disc
size and rim thinning. The objective of this study is to deter-
mine and compare the inter-observer and intra-observer
agreement using the DDLS and the vertical cup-to-disc ratio
(VCD) as tools to evaluate the optic disc.

Methods: This is an institutional observational case series
wherein the inter-observer and intra-observer agreement
using two optic disc grading systems (DDLS and VCD ratio)
were measured by two observers in three sessions grading
41 eyes of 24 patients. Percent agreement and Kappa sta-
tistic were calculated for both the inter- and intra-observer
agreement for each of the grading systems.

Results: Mean inter-observer agreement was 51% (DDLS)
and 40% (VCD). Kappa for inter-observer agreement using
the DDLS was fair to moderate (0.570, 0.345, 0.251). Kappa
for inter-observer agreement using the VCD ratio was fair
(0.298, 0.281, 0.264). Mean intra-observer agreement
(observer 1) was 54.7% (DDLS) and 62.7% (VCD). Mean
intra-observer agreement (observer 2) was 50.3% (DDLS)
and 41.3% (VCD). Kappa for intra-observer agreement using
the DDLS (observer 1) was moderate (0.505, 0.489, 0.416);
for observer 2 was fair to moderate (0.438, 0.290, 0.308).
Kappa for the intra-observer agreement using the VCD ratio
(observer 1) was moderate to substantial (0.496, 0.616,
0.495); for observer 2 was fair (0.313, 0.383, 0.372).
Conclusion: Utilizing the DDLS revealed consistently higher
inter-observer agreement compared to the VCD ratio in optic
nerve evaluation however, intra-observer agreement utilizing
the DDLS had less consistent agreement compared with uti-
lizing the VCD ratio.

Clinical Examination Methods:

Gonioscopy

P170 CLASSIFYING JUVENILE ONSET PRIMARY OPEN-
ANGLE GLAUCOMAS BASED ON GONIOSCOPIC FEA-
TURES

V. Gupta', R. Srivastava’, M. James', A. Sharma’, A. Rao',
R. Sihota'

'Dr Rajendra Prasad Centre for Ophthalmic Sciences ,
AlIMS, New Delhi — India

Background: Gonioscopic features in eyes with juvenile



onset primary open-angle glaucoma( JOAG) include, promi-
nent iris processes, a high insertion of the iris or a featureless
angle that appears like a membrane .The aim of our study
was to evaluate the frequency of gonioscopic anomalies in
eyes with juvenile onset open-angle glaucoma and relate
them with clinical characteristics.

Methods: Goniophotographs of 73 JOAG patients were
evaluated. Age at presentation, baseline IOP , visual field
defect ( mean deviation ) at presentation and the treatment
needed to control IOP were analyzed and correlated with the
gonioscopic features.

Results: Of 73 patients, 25 had a normal looking open angle;
group 1 while 48 were classified into Group 2 (36 with high
iris insertion and or prominent iris processes and 12 with a
featureless angle). Those in group 2 presented with a higher
mean IOP (43.5 + 14.3 vs 34.4 + 12.2; p = 0.04) and greater
visual field defect compared to those in group1 (MD -25.5 +
10.5 VS -14.8 + 13 dB; p = 0.009) .The odds of the eyes in
group 2 presenting with an untreated IOP > 35 mmHg was
11.5 (Cl 2-65), presenting with a MD worse than — 18dB was
5.1 (Cl1.1-22.1) and requiring surgical reduction of IOP was
15.1 (Cl 1-148) compared to group 1.

Conclusions: JOAG can be gonioscopically sub classified
as those with a normal appearing angle or those with gonio-
scopic abnormalities such as a high iris insertion or a feature-
less angle. The latter are more likely to present with higher
baseline IOP, greater visual field defect and needing surgery
to control their IOP.

Clinical Examination Methods:

Ophthalmoscopy

P171 MORPHOMETRIC DIFFERENCES BETWEEN CON-
GENITAL, JUVENILE AND ADULT ONSET PRIMARY
OPEN-ANGLE GLAUCOMA OPTIC DISCS USING SCAN-
NING LASER OPHTHALMOSCOPY

M. Kurishummoottil', R. Srivastava’, A. Sharma’, R. Sihota’,
V. Gupta'

'Department of Ophthalmology, Dr. R.P. Centre, AIIMS,
DELHI - India

Background: No study has compared the morphometric
features of optic disc in the eyes of congenital, juvenile and
primary open-angle glaucoma (POAG) patients. We aimed
to evaluate the morphometric features of the optic disc in
congenital glaucoma and juvenile onset open-angle glau-
coma (JOAG) patients and compare these with adult onset
open-angle glaucoma optic discs using scanning laser oph-
thalmoscopy (HRT3).

Methods: Optic discs of 25 congenital glaucoma, 146 bilat-
eral juvenile onset and 142 adult onset POAG eyes were
morphometrically compared using the HRT 3.0ne eye of
each patient was analysed in the study.

Results: Congenital glaucoma and JOAG discs were signifi-
cantly larger in size compared to adult POAG (2.9 £ 0.92 mm?
and 2.6 + 0.5 mm?vs 2.4 + 0.57 mm?), had greater cup area
(1.68 £ 0.78 mm?and 1.49 + 0.56 mm? vs 1.32 + 0.63 mm?)
and a greater horizontal cup disc ratio (0.81 +0.10 and 0.77
+0.14 vs 0.72 £ 0.17). JOAG had a significantly greater cup
volume (0.61 + 0.40 mm®and 0.62 + 0.46 mm?vs 0.48 + 0.53
mm?3), greater cup depth (0.34 £ 0.16 mm and 0.42 + 0.16

mm vs 0.36 + 0.14 mm) and greater cup disc area ratio (0.56
+ 0.16 and 0.57 + 0.17 vs 0.52 * 0.17) compared to adult
POAG discs. However there was no significant difference in
the rim area (1.26 + 0.55 mm? and 1.13 £ 0.48 mm? vs 1.12
+ 0.38 mm?), RNFL thickness (0.12 = 0.12 mm and 0.17
0.09 mmvs 0.15 £ 0.11 mm), and vertical cup disc ratio (0.68
+0.19 and 0.71 £ 0.15 vs 0.69 % 0.15) between the three
groups.

Conclusions: The discs of congenital glaucoma patients and
those with juvenile onset primary open-angle glaucoma are
larger in size than adult POAG discs. Possibly due to higher
IOP, JOAG and congenital glaucoma discs have a greater
cup area. The greater horizontal cup disc ratio compared to
adult POAG discs in JOAG and congenital glaucoma discs
is indicative of a concentric enlargement of the cup.

Clinical Examination Methods: Visual

Field Examination and Other Visual
Function Tests

P172 COMPARISON OF MACULAR SENSITIVITY IN
EARLY AND MODERATE STAGE OPEN-ANGLE AND
ANGLE-CLOSURE GLAUCOMA WITH MICROPERIME-
TRY

C. Zhang', S.S. Zhang?

'Department of Ophthalmology, Peking University Third Hos-
pital, Beijing — China; 2Department of Neural and Behavioral
Sciences, Penn State Hershey Eye Center, Penn State Uni-
versity College of Medicine, Hershey — USA

Background: Glaucoma has traditionally been thought to
affect peripheral visual function in its early stages and to
spare central visual function until late in the disease process.
Recent investigations of central visual functions and macular
structures in glaucoma have challenged this assumption.
Fundus perimetry (also known as microperimetry) innovated
recently is a precise, functional test that quantifies differential
light threshold at selected areas. Several studies demon-
strated that microperimetry can detect more subtle glaucoma
functional damage than standard automated perimetry. Pre-
vious studies of macular structure and function in glaucoma-
tous eyes included mostly participants with POAG. Primary
open-angle glaucoma (POAG) and primary angle-closure
glaucoma (PACG) are the two main types of primary glau-
coma with different mechanism and different clinical course.
It has been speculated increase intraocular pressure (IOP)
is the proximal cause of damage in PACG, but that other
factors may predominate in at least some patients with
POAG. In the present study, we will investigate and compare
the macular sensitivity on early and moderate stages POAG
and chronic PACG patients with fundus perimetry.

Methods: A total of 126 eyes from 113 subjects including 53
normal eyes, 50 POAG eyes and 23 CACG eyes were pro-
spective enrolled in this study. Subjects with Mean defect
(MD) of the standard automatic perimetry (SAP) no worse
than 10 dB were enrolled in this study. Macula 10° program
with 40 stimuli was performed with MP-1 microperimetry. The
mean sensitivity of central1°, 3°, and 5° visual field were
calculated and compared among POAG, CACG, and normal
controls respectively. Correlation analysis between mean
sensitivity in MP-1 and mean defect in SAP was performed.
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Results: The average light sensitivity at central 1°, 3°, 5°,
and total macular area in POAG patients was significantly
decreased compared to normal controls, respectively (p =
0.000, p =0.000, p =0.000, p =0.004). The average sensitiv-
ity at central 3° (p = 0.004), 5° (p = 0.013) and total (p = 0.024)
in CACG patients were significantly declined compared to
normal controls. However no significant difference at central
1° was observed in CACG patients (p = 0.145) compared to
normal controls. Macular sensitivity was significantly corre-
lated with mean defect in SAP in POAG (p < 0.05 at central
3°, 5° and total area respectively). But this correlation was
only found at central 5° in CACG (p < 0.05). The macular
sensitivity in MP-1 was significantly correlated to the mean
defect in SAP in quadrants in POAG group (p < 0.01 in four
quadrants respectively), but no correlation was found in
CACG group (p > 0.05 in four quadrants respectively).
Conclusions: The amount of macular sensitivity reduction
is different between POAG and CACG, which provides new
evidence to the different pathogenesis between POAG and
CACG.

P173 PATTERNS OF VISUAL DYSFUNCTION IN GLAU-
COMA IN DIFFERENT AGE GROUPS

M. Sharawy’

'Department of Ophthalmology, Cairo university, Cairo —

Egypt

Background: The pathogenesis of glaucoma depends on
the onset of glaucoma. Congenital glaucoma is different from
juvenile and adult-onset glaucoma whether it is high pressure
or normal pressure glaucoma. Visual field examination is an
indispensable tool for diagnosis of glaucoma and the visual
dysfunction that accompanies it.

Methods: 80 glaucoma patients were examined and their
visual fields were plotted using Octopus 101 Automated
Perimetry white on white test. Patients were classified as 20
cases of congenital glaucoma, 10 cases of juvenile glau-
coma, 30 cases of open-angle glaucoma and 20 cases of
normal-tension glaucoma.

Results: Visual field examination of the patients revealed no
significant differences in the mean deviation and loss vari-
ance among the different groups but the pattern of field loss
was different in age groups and it was well correlated to the
pathogenesis and natural disease history.

Conclusion: Visual field examination is an essential diag-
nostic tool in glaucoma. It shows the pattern of visual dys-
function in glaucoma patients and helps us to understand the
pathophysiology of this disease with many enigmatic aspects.

P174 A NEW GLAUCOMA STAGING SYSTEM BASED ON
VISUAL FIELD INDEX

K. Hirasawa', N. Shoji?, T. Morita', K. Shimizu'
'Department of Ophthalmology, Graduate School of Medical
Science, 2Department of Orthoptics and Visual Science,
School of Allied Health Science, Kitasato University, Kana-
gawa — Japan; Kitasato University, Kanagawa — Japan

Background: We newly developed a simple glaucoma stag-
ing system (GSS) comprised of stages 0 to 5 which are
divided into visual field index (VFI) and retinal sensitivity
within central 5° on the basis of Bascom Palmer GSS. The
purpose of this study is to present the new GSS and to
assess its staging performance.

Methods: 725 eyes of 486 glaucoma patients were enrolled
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in this study. The VFI cut-off values of the stages 1 to 4 were
derived from Receiver Operating Characteristic curve on
basis of mean deviation criteria in Bascom Palmer GSS, and
also, the staging criteria of stages 0, 5, and central retinal
sensitivity are referred to Bascom Palmer GSS. The staging
performance of new GSS was assessed in kappa coefficient
(), and additionally, unmatched patients were studied fur-
ther.

Results: The calculated cut-off values of VFI was 81.5%
between stages 1 and 2 (area under the curve: AUC = 0.972),
62.5% between stages 2 and 3 (AUC = 0.960), and 40.5%
between stages 3 and 4 (AUC = 0.983). The new GSS and
Bascom Palmer GSS classified 8 eyes each into stage 0, 187
and 105 eyes into stage 1, 133 and 188 eyes into stage 2,
185 eyes and 226 into stage 3, 198 and 184 eyes into stage
4, and 14 eyes each into stage 5, respectively. The new GSS
somewhat agreed with Bascom Palmer GSS (k = 0.745).
When classifying all patients by the new GSS, 69 out of 82
eyes (84.1%) in stage 1 and 16 out of 29 eyes (565.2%) in
stage 2, which did not match for their stages, were recog-
nized to be overestimated while 20 out of 20 eyes (100%) in
stage 4, which did not match for their stage, were recognized
to be underestimated with Bascom Palmer GSS.
Conclusion: The new GSS can be easily applied and more
practical compared with Bascom Palmer GSS as the new
system considerably reduces overestimation or underestima-
tion of visual field defects.

P175 RISK OF WIPE-OUT PHENOMENON AFTER TRAB-
ECULECTOMY WITH RELEASABLE SUTURES WITH
MITOMYCIN-C IN ADVANCED GLAUCOMA WITH TUBU-
LAR FIELDS AND SPILT FIXATION

J. Shetty’

'Department of Ophthalmology,BW LEH, Bangalore — India

Aim: To study the risk of wipe-out phenomenon after Tra-
beculectomy with releasable sutures with mitomycin-C in
advanced glaucoma with tubular fields and spilt fixation

Method: In a prospective study, patients with POAG, PACG,
juvenile open-angle glaucoma, pseudoexfoliation glaucoma
and elevated episcleral venous pressure glaucoma who had
uncontrolled IOP with maximum medical management were
included. 50 eyes of 39 patients with advanced disc dam-
age showing tubular fields with split fixation on filed analy-
sis (Humphrey 30-2 and Macular threshold test) underwent
trabeculectomy with releasable sutures with mitomycin-C.
These patients were evaluated post operatively for fall in
IOP, maintenance of aided distant and near visual acuity,
any progression of defect on the same field tests as done
pre-operatively to assist the risk of wipe-out phenomenon.
Results: After 1 and 3 months post operatively, mean re-
duction of IOP was 14.83 (58.82%) mmHg, macular thresh-
old test did not show any deterioration in the threshold
values. No case of wipe out phenomenon was recorded.
Conclusion: As the incidence of wipe out phenomenon is
rare, trabeculectomy with releasable suture with mitomy-
cin-C can be safely considered as a treatment option in
advanced glaucoma with tubular fields and spilt fixation.

P176 COMPARISON OF LATANOPROST, BRIMONIDINE
TARTRATE AND BIMATOPROST PLUS TIMOLOL MALE-
ATE FIXED COMBINATIONS

G.F. Yavas', S.S. Ermis', M. Karadas', T. Kusbeci',
U.U. Inan’



'Dep of Ophthalmology, Faculty of Medicine, University of
Afyon Kocatepe, Afyonkarahisar — Turkey

Background: To compare the intraocular pressure (IOP)
lowering efficacy of latanoprost 0.005% — timolol maleate
0.5% fixed combination, brimonidine tartrate 0.2% — timolol
maleate 0.5% fixed combination and bimatoprost 0.03% —
timolol maleate 0.5% fixed combination and to evaluate the
changes in visual field.

Methods: This study was performed retrospectively. Fifteen
eyes receiving latanoprost 0.005% — timolol maleate 0.5%
fixed combination, 14 eyes receiving brimonidine tartrate
0.2% — timolol maleate 0.5% fixed combination and 6 eyes
receiving bimatoprost 0.03% — timolol maleate 0.5% fixed
combination were included in the study. No subject had any
systemic or ocular disease except glaucoma that could effect
IOP or visual field test. All subjects used anti-glaucoma drugs
for a mean period of 12.54 + 8.4 months (4 months — 26
months). Intraocular pressure was measured using Gold-
mann applanation tonometer and visual fields test was per-
formed using Humphrey visual field analyzer. Examinations
were performed before the initiation of anti-glaucoma drugs
and at the end of follow-up period. Results were compared
using Kruskal-Wallis test and Wilcoxon test and p values
lower than 0.05 were determined to be significant .
Results: Latanoprost 0.005% — timolol maleate 0.5% fixed
combination, brimonidine tartrate 0.2% — timolol maleate
0.5% fixed combination and bimatoprost 0.03% — timolol
maleate 0.5% fixed combination significantly reduced IOP as
compared with baseline (from 21.2 + 2.2 mmHg to 16.2 + 3.3
mmHg, from 20.3 £ 3.1 mmHg to 16.3 + 2.5 mmHg, and from
25.8 + 3.8 mmHg to 16.8 + 2.4 mmHg respectively). There
was no difference in the IOP lowering efficacy among three
groups (p = 0.084). Significant improvement in visual field
was seen in subjects using latanoprost 0.005% — timolol
maleate 0.5% fixed combination and in the group receiving
brimonidine tartrate 0.2% — timolol maleate 0.5% fixed com-
bination whereas there was no significant change bimato-
prost 0.03% — timolol maleate 0.5% fixed combination (for
mean deviation p = 0.003, p = 0.028, p = 0.40 respectively).
Conclusion: All three fixed combinations have similar IOP
lowering efficacy whereas the effect of latanoprost 0.005%
— timolol maleate 0.5% fixed combination on visual field is
more pronounced. The effects of fixed combinations on visual
field need to be evaluated in larger and prospective series.

P177 A COMPARISON OF FOCAL AND NOISE-COR-
RECTED GLOBAL CHANGE OF AUTOMATED VISUAL
FIELDS

H.R. Patel', G. Fridman?, D.W. Richards?

'Department of Ophthalmology University of South Florida,
Tampa — USA

Background: There is a clinical need to quantitate the rela-
tive contributions of diffuse and focal change to glaucoma-
tous visual field progression. (Caprioli, J AJO 2008, 145, 191;
Artes, P et. al Archives of Ophthal 2010, 128 ,1528; Richards
et. al ARVO 2010 Abstract # 5497; EGS 2010 Poster #
P2.51). We have compared noise-corrected maximum-like-
lihood (NCML) global progression of the Zeiss-Humphrey
(ZH) parameter Total Deviation (TD) with focal progression
as measured by the ZH parameter Pattern Deviation (PD).

Methods: We retrospectively analyzed 92 ZH 24-2 Sita-
Standard Visual Fields of 10 eyes of 10 glaucoma patients.

There were 7 to 11 serial VF’s per eye extending over 4 to 8
years. Mean Defect (MD) ranged from -19 to 0. All eyes had
corrected acuities of 20/40 or better and combined false
positive and false negative error rates of < 20%.We calcu-
lated the NCML global slope in db/year (abstract submitted
to ARVO 2011) of TD for the 10 eyes and compared this with
slope of the standard deviation (as a measure of focal irreg-
ularity) of PD (abbreviated SDPD).

Results: Slope of SDPD and negative slope by NCML were
well correlated (Pearson r = 0.861). By Mann-Whitney U Test,
the two sets of slopes were not statistically different (p =
0.322). By T-Test, none of the 10 pairs of slopes differed at
the p = 0.05 level.

Conclusions: NCML analysis reduces the noise of TD pro-
gression analysis and makes it possible to quantitatively
compare slopes, in db/year, of global and focal VF change.
In the present limited study, we found that global slope by
NCML and focal slope by SDPD are essentially equivalent.

P178 FREQUENT LOCATION OF VISUAL FIELD DEFECTS
IN GLAUCOMA SUSPECTS AS EVALUATED BY SITA-
SWAP

A. Oliveira', P. Chaves’, N. Kasahara'

'Department of Ophthalmology, Santa Casa de Sao Paulo
School of Medical Sciences, Sao Paulo — Brazil

Background: Short wavelength automated perimetry
(SWAP) can predict visual field defects in glaucoma patients
earlier than standard white-on-white perimetry. SITA-SWAP
is a novel strategy that reduces test time. The purpose of the
study was to ascertain the preferential location of visual field
defects in glaucoma suspects as detected by SITA-SWAP.
Methods: SITA-SWAP reliable exam printouts of 86 eyes
from 43 patients with suspicious optic discs were analyzed.
All 52 non-blind spot locations in the 24-2 SITA-SWAP were
clustered into six areas corresponding to six topographic sec-
tors of the optic disc (supero-temporal, supero-nasal, tempo-
ral, infero-nasal, infero-temporal and nasal). Number of
points depressed (p < 5%) on the pattern deviation probabil-
ity plot in each of the six areas were recorded and adjusted
by the total number of points in each area. The frequency of
depressed points was compared among all areas.
Results: The visual field area with higher number of
depressed points was that corresponding to the infero-tem-
poral aspect of the disc (21.4%), whereas the area with less
depressed points was that corresponding to the nasal aspect
of the disc (1.7%).

Conclusion: The inferior hemifield seems to be the prefer-
ential location of visual field defects in glaucoma suspects as
evaluated by SITA-SWAP. This observation helps differenti-
ate possible artifacts from highly possible visual field defects.

P179 EFFICACY OF FUNDUS-ORIENTED PERIMETRY
FOR DETECTION OF VISUAL FIELD ABNORMALITIES IN
PRE-PERIMETRIC GLAUCOMA

S. Ohkubo!, T. Higashide', H. Takeda', Y. Nakatani?,
K. Kani', A. Iwase?, S. Udagawa', S. Shimada*,
K. Sugiyama', M. Kimura'

'Department of Ophthalmology and Visual Science,
Kanazawa University Graduate School of Medical Science,
Kanazawa — Japan; 2Department of Ophthalmology, Himi
Municipal Hospital,, Himi — Japan; *Tajimi Municipal Hospital,
Tajimi — Japan; “Kowa Company, Ltd., Research & Develop-
ment Section, Electronics & Optics Div., Kanazawa — Japan

91



Background: Conventional automated perimetry threshold
examinations have a relatively low spatial resolution with
6 degrees separating adjacent test locations. The sparse
number of the test points may be one of the reasons why
glaucomatous visual field defects are not detected in eyes
with pre-perimetric glaucoma. Therefore, the aim of this study
is to report the usefulness of Kowa AP-6000 (Kowa, Japan),
fundus-oriented perimetry, for detection of visual field abnor-
malities in retinal nerve fiber layer defect (RNFLD) area in
eyes with normal standard automated perimetry (pre-peri-
metric glaucoma).

Methods: Twenty-two eyes of 22 pre-perimetric glaucoma
subjects who had glaucomatous optic disc abnormalities with
a localized RNFLD were included in this study. None of reli-
able Humphrey Field Analyzer (HFA) test results showed
glaucomatous visual field defects, which were determined
according to Anderson’s criteria. Reliable HFA test results
were defined as a false-positive error < 15%, a false-negative
error < 15%, and a fixation loss < 20%. All subjects had
complete ophthalmic examinations and had to meet the fol-
lowing criteria: best corrected visual acuity = 1.0, with a
spherical error within £6.0D and a cylinder error within £3.0D.
AP-6000 is a fundus oriented perimetry with a picture of the
subject’s fundus presented upside-down automatically on the
screen and the examiner should arrange the image by point-
ing to the fovea centralis and the center of the optic disc. A
test area was set in the upper and lower hemifields on the
fundus image displayed on the monitor. The RNFLD was
included in the test area. The arbitrary test point can be
added, if needed. The sizes of the targets were Goldmann
Ill. Target color was white and background luminance was
31.5 asb. Exposure duration was 200 ms. The Bracketing
method was used as a test strategy. All subjects underwent
AP-6000 within 3 months before or after HFA test, and were
diagnosed according to the following criteria: Criteria 1: hav-
ing a cluster of three or more points with 5 dB or more
decrease in sensitivity with at least one point with 10 dB or
more decrease in RNFLD area; Criteria 2: having a cluster
of three or more points with 5 dB or more decrease in sensi-
tivity in RNFLD area; Criteria 3: having a cluster of two or
more points with 5dB or more decrease in sensitivity with at
least one point with 10 dB or more decrease in RNFLD area.
Results: The sensitivities of each criterion are Criteria 1:
22.7% (5/22), Criteria 2: 31.8% (7/22), Criteria 3: 22.7%
(5/22), respectively. There were no decrease in sensitivity
fulfilled any of those criterion outside RNFLD area.
Conclusion: The fundus-oriented perimetry may be a useful
method to detect visual field abnormalities in pre-perimetric
glaucoma.

P180 THE VISUAL FIELD CHANGES FOLLOWING UNI-
LATERAL ACUTE ANGLE CLOSURE ATTACK IN PRI-
MARY ANGLE-CLOSURE GLAUCOMA PATIENTS

D.-W. Lu?

"Department of Ophthalmology, Tri-Service General Hospital,
Taipei — Taiwan, Province of China

Purpose: To analyze visual field (VF) changes in eyes with
unilateral acute angle-closure

glaucoma attack (AACG) in primary angle-closure glaucoma
(PACG) patients and identify risk factors at presentation for
VF change after acute attack.

Patients and Methods: In this retrospective case series
analysis on data from Taiwan, from January 2000 and Octo-
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ber 2009, we evaluated VF change in eyes with AACG and
the contralateral eyes without acute attack (CACG). Also, risk
factors for VF progression in AACG were analyzed.
Results: Eyes of 88 patients were reviewed. All patients had
one eye in the AACG group, the contralateral eye in the
CACG group. Mean follow up was 28 months (range, 24-32
months). Mean deviation (MD) and corrected pattern stan-
dard deviation (CPSD) showed severity of VF change
increased significantly with time (p < 0.001). However, MD
value differed significantly at 6 and 9 months after the acute
attack (p < 0.05). After resolution of the acute attack in AACG
group, higher baseline intraocular pressure (IOP), worse
baseline MD and age were statistically significant risk factors
for VF progression.

Conclusions: The AACG group had worse VF progression
than CACG at 6 and 9 months follow up. Physicians should
closely monitor patients with AACG during follow up, espe-
cially those with identified risk factors.

Keywords: acute primary angle closure, angle closure, visual
field.

P181 FACTORS IN THE VARIATION OF RETINAL NERVE
FIBER LAYER BUNDLE ANGLE

F. Tanabe'!, C. Matsumoto', S. Okuyama', S. Takada’,
E. Arimura?, S. Hashimoto!, H. Nomoto', T. Kayazawa',
M. Eura’, Y. Shimomura’

'Department of Ophthalmology, Kinki University Faculty of
Medicine, Osaka-Sayama City — Japan; 2Department of Oph-
thalmology, University Kinki University Faculty of Medicine,
Sakai Hospital, Sakai — Japan

Background: In glaucoma, the correspondence between the
functional changes of the visual field and the structural
changes of the optic disc is important for the diagnosis of the
disease. Polar graph is a visual field representation that can
clearly represent this correspondence. Based on an ana-
tomical pattern of the retinal nerve fiber layer (RNFL), polar
graph determines the RNFL bundle angles at the optic disc
and rearranges the result of each test location of the G2
program around the optic disc. However, the bundle angles
can be influenced by many factors. In this study, we mea-
sured the RNFL bundle angles and investigated the factors
in the variation of the bundle angle.

Methods: Subjects were 36 eyes of 36 subjects (10 males
and 26 females; average age, 39.5 + 14.0 years) including 7
glaucomatous eyes and 29 normal eyes. All the subjects had
spherical equivalent (SE) of -10.5 D to +0.25 D. Each sub-
ject’s fundus images were taken by the scanning laser oph-
thalmoscope (SLO, F-10, NIDEK) with a blue laser (490 nm)
and the SLO images were averaged using the software track-
ing method Registax V4.0 to construct a clear 60° RNFL
bundle image. We also detected the subject’s blind spot using
the custom test of the Octopus 900 with 1° intervals. The G2
test program with the found blind spot was inverted to match
the blind spot to the optic disc on the RNFL bundle image for
comparison. We traced the trajectories of the RNFL bundle
from each test location to the optic disc and subsequently
measured the bundle angle at the optic disc for each test
point. In this study, four factors were considered relevant to
the variation of the bundle angle: SE, axial length (AL), the
angle formed by the line passing through the fovea and the
optic disc and the horizontal line passing through the fovea
(the fovea-optic disc angle), and the angle formed by the
central superior and inferior temporal retinal arteries (the



temporal retinal artery angle). We investigated their correla-
tions with the bundle angle.

Results: All the test points had a standard deviation of the
RNFL bundle angle between 8.7° and 16.9°. Except the AL,
the other three factors correlated with the bundle angle. Par-
ticularly, the correlations with the bundle angle were observed
in the temporal visual field for SE, within the visual field 15°
from the fixation point for the fovea-optic disc angle, and in
the nasal visual field for the temporal retinal artery angle.
Conclusion: Our results indicated an average individual dif-
ference of about 12 degrees in the bundle angle. In addition,
the bundle angle could be affected by SE, the fovea-optic
disc angle, and the temporal retinal artery angle.

P182 EVALUATION OF THE ALGORITHM TO PREVENT
SPIKES-SHAPED ISOPTERS IN FULLY AUTOMATED
KINETIC PERIMETRY

S. Hashimoto', C. Matsumoto', S. Okuyama', S. Takada',
E. Arimura?, H. Nomoto', F. Tanabe', T. Kayazawa',
M. Eura’, Y. Shimomura’

'Department of Ophthalmology, Kinki University Faculty of
Medicine, Osaka-Sayama — Japan; 2Department of Ophthal-
mology, Kinki University Faculty of Medicine, Sakai Hospital,
Sakai — Japan

Background: In automated kinetic perimetry, spikes-shaped
isopters that indicate deviations from normal kinetic results
because of response variability are often observed. To pre-
vent or minimize such events, we developed a new algorithm
and evaluated its effect on Program K, our fully automated
kinetic perimetry, in virtual patients.

Methods: Goldmann manual kinetic perimetry (MKP) was
performed on 100 eyes of 100 patients (average age, 57.1 +
16.7 years; 63 eyes with glaucoma, 24 eyes with neuro-
ophthalmological diseases, and 13 eyes with retinitis pigmen-
tosa). Depending on the characteristic of their visual field
changes, the patients were classified into two groups: Group
I with flat changes and Group II with steep changes. The
obtained isopters were digitized in K-Train (an Octopus
kinetic perimetry training software developed by Tibingen
University) to be used on 100 virtual patients. Program K was
then performed on the 100 virtual patients using target
sizes of V/4e, lll/4e, l/4e, |/3e, |/2¢e, and I/1e at a speed of 3
degrees/sec to assess the visual field loss. With K-Train, the
virtual patients’ false-positive (FP) rates, false-negative (FN)
rates, scatter in the frequency-of-seeing (FOS) curve, and
scatter of reaction times were adjustable. By assessing FP
and FN rates, the number of vectors, test durations, scatter
in the FOS curve and scatter of reaction times, we examined
the association between the results of Program K and the
Goldmann MKP.

Results: If both the FP and FN rates were less than 20%,
the isopters obtained by Program K were comparable to
those by the Goldmann MKP. If the FP and FN rates were
equal to or higher than 20% and the number of vectors and
test durations also increased significantly, spikes were
observed in some of isopters obtained by Program K. How-
ever, if Group | and Il had a scatter in the FOS curve in
K-Train respectively less than 0.7 and 0.9 and the scatter of
reaction times was less than 0.4, the isopters from Program
K were comparable to those by the Goldmann MKP. This
indicated the effect of the new algorithm on Program K for
eliminating the spikes in the isopters and the effect had
resulted in comparable results by both methods.

Conclusion: By simulating the spikes-shaped isopters on
the virtual patients, we have shown that the algorithm in Pro-
gram K could reduce spikes in the isopters and optimize the
use of Program K.

P183 CLINICAL USEFULNESS OF HEIDELBERG EDGE
PERIMETER

M. Eura', C. Matumoto', S. Okuyama', S. Takada',
E. Arimura?, S. Hashimoto', H. Nomoto', F. Tanabe’,
T. Kayazawa', Y. Shimomura’

'Department of Ophthalmology, Faculty of Medicine, Kinki
University, Sakai Hospital, Osaka — Japan; 2Department of
Ophthalmology, Kinki University Faculty of Medicine Sakai
Hospital, Osaka — Japan

Background: Heidelberg Edge Perimeter (HEP) that uses
a new stimulus called Flicker- Defined Form (FDF) to selec-
tively stimulate the magnocellular system is developed to
detect early glaucoma. The test consists of flickering ran-
dom dots on a mean luminance background (50 cd/m?).
The 5-degree circular stimulus is created by a phase rever-
sal of the black and white dots that flicker in counterphase
to the background dots at a temporal frequency of 15 Hz.
The counterphase flickering black and white dots create
an illusionary ‘edge’ that the patient perceives as a gray
patch or a circle against the mean luminance background.
In this study, we evaluated the clinical usefulness of HEP.
Methods: Subjects were 32 eyes of 32 patients with glau-
coma (average age, 53.5 + 10.9 years) and 20 eyes of
20 normal subjects (average age, 42.0 + 10.0 years). All
the subjects underwent Standard Automated Perimetry
(SAP) using the Humphrey Field Analyzer (HFA) 24-2 SI-
TA-Standard strategy, Short Wavelength Automated Perim-
etry (SWAP) on the HFA using 24-2 SITA-SWAP strategy,
flicker perimetry on the Octopus 311 (4-zone probability
388), Frequency Doubling Technology (FDT) on the Hum-
phrey Matrix with 24-2 threshold, and HEP using 24-2 AS-
TA-Standard strategy. Glaucomatous eyes were graded
on the basis of the Hodapp-Anderson-Parrish Criterion: 5
eyes with preperimetric glaucoma, 9 eyes with early stage
of glaucoma, 7 eyes with moderate stage of glaucoma,
and 11 eyes with advanced stage of glaucoma. The visual
field was evaluated using the number of abnormal points.
The cutoff criterion for defining a point as abnormal corre-
sponded to a sensitivity equal to or worse than the normal
5% probability level for an age-similar group. The areas
under the receiver operating characteristic curves (AUCs)
were calculated to assess the detectability of glaucoma.
Results: The AUCs in HEP using the total deviation were
0.70 in preperimetric and early glaucoma, 0.85 in moderate
glaucoma, and 0.87 in advanced glaucoma. The AUCs in
HEP using the pattern deviation were 0.76, 0.86, and 0.95
in preperimetric and early, moderate, and advanced glau-
coma, respectively; which were similar to those in SWAP
and FDT. The specificity of HEP was 25% with the total
deviation and 55% with the pattern deviation.
Conclusion: HEP appeared to be a useful method for de-
tecting early glaucoma. However, the normal data in HEP
might need to be reconsidered because the AUC with the
total deviation had a lower value than the AUC with the
pattern deviation. In addition, the flickering stimulus and
background along with the changing contrast might have
increased the difficulty of the test and caused the low spec-
ificity of HEP.
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P184 RELATIONSHIP OF THE THRESHOLD VALUES
BETWEEN THE KINETIC TARGET AND STATIC TARGET
T. Kayazawa', C. Matsumoto’, S. Okuyama', S. Takada',
E. Arimura?, S. Hashimoto’, H. Nomoto'!, F. Tanabe!’,
M. Eura’, Y. Shimomura’

"Department of Ophthalmology, Kinki University Faculty of
Medicine, Osaka-Sayama — Japan; 2Department of Ophthal-
mology, Kinki University Faculty of Medicine, Sakai Hospital,
Sakai — Japan

Background: One of the important objectives of the visual
field testing is the evaluation of quality of vision (QOV) of
visually disabled people. For the evaluation of severe cases
of visual field disorders, kinetic perimetry using the Goldmann
perimeter (GP) is as useful as static perimetry with the auto-
mated perimeter. However, it is well known that there exists
divergence between threshold values of kinetic perimetry and
those of static perimetry even under the same conditions. In
this study, we investigated the relationship of static perimet-
ric threshold and kinetic threshold with kinetic targets under
the corrected reaction time (RT) with a specific constant tar-
get speed using the automated perimeter.

Methods: The subjects were 8 eyes of 8 healthy youths (6
males and 2 females; average age: 30.5 years). Each of the
4 quadrants was measured with the automated perimeter,
Octopus®900, Goldmann kinetic perimetry (GKP), using the
target speed of 3 degrees/sec and the size and luminance of
Vide, lll/4e, |/4e, |/3e, 1/2e, I/1e. When deciding threshold
values, the RT was corrected. Static perimetry was performed
using a custom test program with the normal strategy and
stimulus size 3 on the meridians where the kinetic perimetry
was carried out. The measuring points were arranged with
distance of 2 degrees to one another, and threshold values
were measured and compared with those of the points which
corresponded to the points where response was obtained in
GKP.

Results: The threshold value of d/4e obtained with kinetic
targets corresponded to the static threshold value of 9.2 +
5.0 dB. Likewise, the threshold values of l/4e, |/3e, 1/2e, and
I/1e corresponded to the static threshold values of 15.8 £ 3.2
dB, 19.7 + 2.5 dB, 26.3 + 2.6 dB and 28.7 + 1.9 dB, respec-
tively. The comparison of the kinetic threshold value of &/4e
and static threshold value was not possible. Kinetic perimetry
using stimulus size 1 demonstrated divergence from the pho-
tometric harmony based on the theoretical spatial summation
compared to the static perimetry using stimulus size 3.
Conclusion: The threshold values obtained using kinetic
targets were lower than those with static targets, therefore,
photometric harmony based on the simple spatial summation
cannot be applied when target sizes are different.

P185 DIAGNOSTIC ACCURACY OF VISUAL FIELD STAG-
ING SYSTEMS FOR CLASSIFICATION OF GLAUCOMA
SEVERITY

J. Che Hamzah', A. Azuara-Blanco', C. Ramsay’, J. Burr’
'Health Services Research Unit, University of Aberdeen,
Aberdeen — United Kingdom

Background: Evaluation of glaucoma severity is important
both for clinical practice and research purposes. The amount
of visual field loss detected by standard automated perimetry
(SAP) is widely used method to categorize glaucoma sever-
ity. Several visual field staging systems (VFSSs) have been
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proposed for the classification of glaucoma severity but there
is no general agreement about which of these staging sys-
tems is most accurate. The purpose of this study was to
compare the diagnostic accuracy of four VFSSs; Brusini
Glaucoma Staging System 2 (GSS2), Advanced Glaucoma
Intervention Study (AGIS), Collaborative Initial Glaucoma
Treatment Study (CIGTS), and Burr’'s MD VFSS for classifi-
cation of glaucoma severity.

Methods: Sixty-six consecutive adult patients attending glau-
coma clinic were eligible. Only eyes with at least two reliable
visual field (VF) tests using central 24-2 Humphrey field ana-
lyzer within six months of recruitment and no evidence of
anterior segment diseases that obstruct the viewing of the
optic nerve were included. Each eye was independently
graded into stages of glaucoma severity by an experienced
glaucoma specialist (AAB, reference standard), based on a
clinical guideline, and a researcher using the selected VFSSs
(index tests). A random sample of 15% of study population
was independently assessed by another ophthalmologist.
Sensitivity, specificity, positive predictive values (PPV) and
negative predictive values (NPV) were calculated for each
VFSS according to level of glaucoma severity.

Results: One hundred and four VFs were compared but four
tests were not included in the analysis of CIGTS VFSS due
to corrupted files. In total, 16 eyes were diagnosed to be
normal, 24 eyes were mild, 32 eyes were moderate and 32
eyes were severe. The agreement between two ophthal-
mologists was excellent (k = 0.88 [CI, 0.7 to 1.0]). The sen-
sitivity and specificity of the VFSS in grading the visual field
according to level of glaucoma severity was highest in AGIS
VFSS (37.5%, 77.3%) for normal stage, Burr's MD VFSS
(70.8%, 60.0%) for mild stage, Brusini GSS2 (65.6%, 75.0%)
for moderate stage and Brusini GSS2 (68.8%, 95.8%) for
severe stage. While, sensitivity and specificity was lowest in
Burr's MD VFSS (6.3%, 93.2%) for normal stage, AGIS VFSS
(16.7%, 57.5%) for mild stage, CIGTS VFSS (20.7%, 73.2%)
for moderate stage and CIGTS VFSS (25.0%, 82.4%) for
severe stage. Improvement in the performance of VFSS was
seen after combining normal and mild visual fields; Burr's MD
VFSS (92.5%, 70.3%), Brusini GSS2 (80.0%, 87.5%), AGIS
VFSS (90.0%, 56.3%), and CIGTS VFSS (563.9%, 44.3%),
sensitivity and specificity respectively.

Conclusion: Staging systems designed for classifying glau-
coma severity have limitations. Burr's MD VFSS appears to
be useful in staging mild disease, while, Brusini GSS2 is
useful in staging moderate and severe disease. Overall per-
formance was improved by combining normal and mild dis-
ease. Using VFSS as the sole criteria of classifying glaucoma
severity is still insufficient in classification of glaucoma sever-
ity.

P186 ADJUSTING FOR VISUAL ACUITY TO REMOVE THE
POTENTIAL CONFOUND OF CATARACT DEVELOPMENT
WHEN ASSESSING VISUAL FIELD CHANGE IN EARLY
GLAUCOMA

S. Gardiner’, C. Johnson?, S. Demirel’

'Discoveries In Sight, Devers Eye Institute, Portland — USA,;
2Department of Ophthalmology, University of lowa, lowa City
—USA

Background: Automated perimetry remains the gold stan-
dard for functional testing in glaucoma. However, contrast
sensitivity (perimetric sensitivity) is affected not just by glau-



coma, but also by developing cataract. The Visual Field Index
(VFI) aims to provide a global index that is less affected by
cataract development. However, it is insensitive to early glau-
comatous change, signaling ‘100% of normal vision’ even
when generalized loss or very early localized loss are pres-
ent. This study aims to identify predictors of the rate of sen-
sitivity loss after adjusting for potential cataract development,
without excluding early glaucomatous change.

Methods: Data were taken from the ongoing Portland Pro-
gression Project, a longitudinal study of participants with early
or suspected glaucoma. The rate of change of Mean Devia-
tion (MD) over sequences of six visual fields was predicted
based on the initial neuroretinal rim area (from confocal scan-
ning laser ophthalmoscopy), intra-ocular pressure (IOP; the
maximum recorded during the series), treatment (the propor-
tion of the six visits at which the patient self-reported taking
IOP-lowering medication), and the rate of change of logMAR-
equivalent visual acuity during the series. A first-order autore-
gressive multivariate linear generalized estimating equation
model was used, to adjust for multiple series from the same
participant.

Results: 1232 series of six visits were included, from both
eyes of 145 participants, averaging 4.2 series per eye. At
their first visit, 84% of participants had VFI > 98; 31% had
VFI = 100. Series began with an average MD of -2.0dB; VFI
of 98.3; IOP of 18.1 mmHg; and acuity of -0.01 logMAR
equivalent. Only 8% had a rate of change of VF| worse than
-1/year, while 29% had MD change worse than -0.33dB/year
(both approximately 1% of the available range). Rate of
change of MD was predicted by Rim Area (p = 0.003), rate
of change of acuity (p = 0.027), Treatment (p < 0.001) and
IOP (p = 0.008). Similar models predicted rate of change of
MD using optic nerve head cup volume (p = 0.001), and cup-
to-disc ratio (p < 0.001).

Conclusion: Adjusting for change in visual acuity allows the
rate of glaucomatous progression to be assessed, without
discarding information about early glaucomatous change.
Clinically, considering the rate of change of MD together with
acuity may allow better detection of change than using the
trend of VFI in early glaucoma.

P187 PATTERN DEVIATION MAY SOMETIMES BE AN
UNRELIABLE INDICATOR OF VISUAL FIELD LOSS DUE
TO STATISTICAL ARTIFACTS

I. Marin-Franch', V.E. Malinovsky', W.H. Swanson’,
D.P. Crabb?

'Indiana University School of Optometry, Bloomington — USA;
2Department of Optometry and Visual Science, City Univer-
sity London, London — United Kingdom

Background: Probability maps are widely used for clinical
assessment of the visual field. Total deviation (TD) maps
indicate differences from age-corrected mean normal values,
and PD maps attempt to highlight localized loss by statisti-
cally correcting TD maps for overall loss of sensitivity due to
factors such as cataract. The aim of the current study was to
look for statistical artifacts in pattern deviation (PD) probabil-
ity maps. Previous studies have found that it is not uncom-
mon to see, in healthy eyes, clusters of locations flagged as
defective in PD probability maps [Heijl & Asman, Perimetry
Update 1988-89]. Here, the number of clustered defective
locations is compared for TD and PD probability maps, for
visually healthy control subjects and patients with glaucoma,

using both standard automated perimetry (SAP) and fre-
quency-doubling perimetry (FDP).

Methods: The most recent pair of reliable SAP and FDP tests
was selected for twenty-seven patients and 25 age-similar
controls from a longitudinal study. All 52 subjects had good
acuity, were experienced with perimetry, and were free from
significant cataract or pupillary myosis. Age-corrected TD
and PD values were calculated from control data to permit
two-tailed analyses and avoid statistical differences between
machine norms for the two tests. Cutoff values for suspect-
low and abnormal-low sensitive locations were, respectively,
the 5™ and 1%t percentile of the kernel density estimates of
distributions for controls. Cutoffs for suspect-high and abnor-
mal-high locations were the 95" and 99 percentile. Suspect
and abnormal locations were only included in the analysis if
adjoining locations were also suspect or abnormal, i.e. if they
were part of an abnormal cluster [Patel et al, Ophthalmology
2007; 114: 480-7].

Results: TD and PD values calculated in reference to study
controls were similar to those on machine printouts, typically
within + 1 decibel. Patterns of damage shown in probability
maps from TD and PD calculated in reference to control sub-
jects were also similar to patterns in the printouts. TD maps
for SAP and FDP showed abnormally low-sensitive clusters
for 9 and 6 control subjects, respectively, and abnormally
high-sensitive clusters in 5 and 7 subjects. PD maps for SAP
and FDP showed abnormally low-sensitive clusters in 11
control subjects and abnormally high-sensitive clusters for 3
and 6 subjects, respectively. These observations lead to the
hypothesis that PD has a bias towards abnormally low-sen-
sitive clusters and away from abnormally high-sensitive clus-
ters. Machine printouts for patient data were used to test the
prediction that PD increases the number of defective clusters.
For both SAP and FDP printouts, 8 patients (30%) had more
locations in defective clusters for PD than for TD. The 95%
confidence interval for the percentage was from 15% to 48%.
Conclusion: Even though PD was conceived as a means of
correcting for diffuse loss, statistical artifacts may occur that
introduce bias. Higher number of locations in defective clus-
ters for PD maps than for TD maps seems to occur more
frequently than it is commonly thought. In such event, TD
may be the more reliable indicator of visual field loss.

P188 EFFECTS OF GLAUCOMA PROGRESSION ANALY-
SIS IN GLAUCOMA MANAGEMENT

Y. Yuan'

'Department of Ophthalmology, the First Affiliated Hospital
of Kunming Medical College, Kunming — China

Background: Visual field tests are important for follow-up of
glaucoma. This article was designed to evaluate the effects
of Glaucoma Progression Analysis (GPA) and Visual Field
Index (VFI) used in Humphrey Field Analyzer perimeter
(HFA) in follow-up management of glaucoma patients.
Methods: Retrospective studies of the eyes of glaucoma
patients and ocular hypertensive patients were made in at
least five reliable central visual field results through 24-2 test
of SITA-Fast strategy. Progression of the visual field damage
was analyzed by visual field progression scaring criteria of
Advanced Glaucoma Intervention Study (AGIS) and analyz-
ing indices of GPA software respectively. Agreement between
both methods was quantified by kappa analysis.

Results: There’s a significant relevance between the inci-

95



dence of the progression of visual field damage evaluated by
GPA and the one evaluated by clinical scoring criteria. Fur-
thermore, GPA indicated the test point of abnormal variation
with simple triangle symbols, and revealed the possible pro-
gressions of visual field with the words of ‘Likely Progression’,
‘Possible Progression’ or ‘No Progression Detected’ in pro-
gression analysis printouts. GPA indicated the velocity of
progressive visual field damages within five years through
the regression analysis of VFI relative to age, which give a
clear clinical guide to patients for the next therapeutic target.
Conclusions: GPA has an excellent efficiency for evaluation
of visual field progression, just like clinical scoring criteria of
AGIS, and more sensitive, specific and convenient, which
has an important guiding effect on the follow-up of either
confirmed or suspected glaucoma patients, or ocular hyper-
tension patients.

P189 COMPARISON OF SITA SWAP, MATRIX FDT
PERIMETRY AND SAP FOR DETECTION OF GLAUCO-
MATOUS VISUAL FIELD DEFECTS

S. Liu', W.K. Lai', C. Ye', S.C. Lam? C.P. Pang?,
C.K.S. Leung?

'Department of Ophthalmology and Visual Sciences, Univer-
sity Eye Center, Hong Kong — China

Backgrounds: To compare the diagnostic performance of
standard automated perimetry (SAP),frequency doubling
technology (FDT) perimetry, and short wavelength automated
perimetry(SWAP) in detecting glaucomatous visual field
abnormality.

Methods: One hundred and thirty-two participants (95 glau-
coma patients and 37 normal subjects).Each participant had
retinal nerve fiber layer (RNFL) imaging by the Cirrus HD-
OCT and visual field testing by SAP, Matrix FDT perimetry,
and Swedish interactive thresholding algorithm (SITA) SWAP
at the same visit. Any visual field defects were confirmed with
at least 2 consecutive examinations by the same types of
perimetry. RNFL thickness was used as a reference standard
to determine whether glaucoma was present. An RNFL thick-
ness deviation map score = 4 was considered glaucomatous
and < 2 was considered normal. The diagnostic sensitivity,
specificity and the area under the receiver operating charac-
teristic curve (AUC) of MD (mean deviation) and PSD (pattern
standard deviation) for detection of visual field abnormality
were compared between perimetries.

Results: Taking all glaucoma patients into consideration, the
diagnostic sensitivity was highest for Matrix FDT perimetry
(69%), followed by SAP (68%) and then SITA SWAP (59%).
When the analysis only included early glaucoma patients, the
sensitivity reduced to 52%, 46% and 34%, respectively, with
a significant difference detected between Matrix FDT perim-
etry and SITA SWAP (p = 0.034). The specificity was = 97%
for all perimetries. The AUCs of MD and PSD followed a
similar order with Matrix FDT perimetry had the greatest AUC
(0.91 — 0.95), followed by SAP (0.88 — 0.94), and then SITA
SWAP (0.69 — 0.91). There were significant differences in
sensitivities at 90% specificity between Matrix FDT perimetry
and SITA SWAP (p <0.001 for MD; p < 0.029 for PSD).
Conclusions: While the diagnostic performance for glau-
coma detection was comparable between Matrix FDT perim-
etry and SAP, Matrix FDT perimetry had a higher sensitivity
to detect glaucomatous visual field abnormality than SITA
SWAP at a comparable level of specificity.
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P190 COMPARISON OF PROGRESSION ANALYSIS IN
OCULAR HYPERTENSION AND GLAUCOMA WITH MD
AND NEW VFI INDICES

J.-M. Giraud', F. May', J.R. Fenolland!, A. Mouinga’,
D. Sendon', J.-B. Meynard?, J.P. Renard'’

'Service d’Ophtalmologie, Hopital d’Instruction des Armées
du Val de Grace, Paris — France; 2Service d’Epidémiologie
et Statistiques — Hopital d’Instruction des Armées Begin,
Saint Mandé — France

Background: The Visual Field Index (VFI) is a new indice of
evaluation of visual function on standard Humphrey auto-
mated perimetry, less sensitive to changes in clarity of ocular
media than mean deviation (MD). The aim of this study was
to compare results of the progression analysis evaluated by
each indices, in ocular hypertension (OHT) and primary
open-angle glaucoma (POAG).

Methods: Prospective study of 298 eyes followed 6.6 (£1.7)
years (213 OHT and 85 Early POAG). Each subject per-
formed a mean of 10 standard automated perimetry. VFI, MD
and their rate of progression were analyzed and compared.
Results: During follow-up period, in the OHT group, 75% of
patients stayed OHT at the end of the study and 25% became
POAG. Mean rate of progression in these 2 groups were
respectively -0.04%/year and -0.41%/year for VFI, -0.03 dB/
year and -0.20 dB/year for MD. Conclusions about progres-
sion after statistical trend analysis of the VFI and MD rates
of progression were concordant for 84% and 80% of eyes,
respectively, in the 2 groups. In the early POAG group, 80%
stayed early POAG and 20 % progressed to more severe
stages of POAG (MD < -6 dB). Mean rate of progression were
respectively -0.39%/year and -3.00%/year for VFI , -0.16 dB/
year and -1.14 dB/year for MD. Conclusions about progres-
sion after statistical trend analysis of the VFI and MD rates
of progression were concordant for 78% and 100% of eyes,
respectively, in the 2 groups. VFI and MD rates of progres-
sion presented a statistically significant Spearman’s rank
correlation coefficient (p < 0.001), with values of 0.678 for
the overall population, 0.620 for the OHT group and 0.707
for the POAG group.

Conclusion: These 2 indices and their progression analysis,
both trend analysis, gives always concordant and comple-
mentary evaluation of visual field in OHT and POAG. In glau-
comatous subjects presenting a rapid progression profile,
indices are strongly concordant. The new VFI indice and his
rate of progression seems a good quantification of glauco-
matous damages on the visual field and of glaucoma evolu-
tion.

P191 COMPARISON OF TOP AND NORMAL STRATEGY
IN OCTOPUS PERIMETRY

P. Hentova-Sencanic’, |. Sencanic?, M. Bozic', N. Bjelovic?,
I. Marjanovic', V. Markovic', E. Matic*

' Clinic for Eye Diseases, Clinical Center of Serbia, Belgrade
— Serbia; 2Eye Clinic ‘Prof. Dr Ivan Stankovic’, Clinical Med-
ical Centre Zvezdara, Belgrade — Serbia; *Center for Vision
Oftalmika, Belgrade — Serbia; “Help Center, Pozarevac —
Serbia

Aim: Tendency oriented perimetry (TOP) attempts to assess
the visual field by using answers to questions to establish
thresholds in the neighboring area The aim of this study was
to compare the results of tendency-oriented perimetry (TOP)



and a normal strategy in octopus perimetry as methods in
detection of visual field defects in glaucoma patients.
Design: A prospective single center observational case
series was performed.

Participants and methods: In a glaucoma department of
University Eye Clinic 27 patients (47 eyes) with a glaucoma
were examined prospectively with TOP and a normal strategy
using the program G1 with the Octopus 500E. All patients
had previous experience with an automated visual field tests
and visual acuity better than 0.7. The following parameters
were analyzed for the two strategies studied: examination
time, MS (means sensitivity), MD (mean defect), LV (Loss
Variance), test reliability (RF).

Results: Mean age of the patient was 55.70 + 14.53 years.
TOP perimetry showed a significant reduction of exploration
time: mean 11.09 = 0.43 minutes with the normal strategy vs.
2.21 + 0.43 minutes with the TOP strategy (p < 0.01). The
average MS was 1 dB higher with normal strategy (25.25 +
4.57 dB with normal strategy vs. 24.78 + 4.34 dB with TOP
strategy). The average MD with normal strategy was 2.24 +
4.27 dB and with a TOP strategy was 2.66 + 3.98 dB. The
mean LV tended to be 2 dB higher with normal strategy
(16.91 £29.19 dB with normal strategy vs. 14.10 + 25.38 dB
with TOP strategy). Correlation coefficient of global indices
between both tests was high (for MS r = 0.95, for MD r = 0.98,
for LV r = 0.98) and statistically significant (p <0.01). RF was
significantly higher with normal strategy than with TOP strat-
egy (8.23 + 10.59 vs. 3.58 £ 4.92).

Conclusion: The TOP strategy reduces examination time
significantly but seems to be less accurate especially for the
calculation of the depth of each scotoma in comparison with
the standard Octopus G1 perimetry.

P192 VERIFYING THE ACCURACY OF GLAUCOMA HEMI-
FIELD TEST (GHT) FOR THE DETECTION OF EARLY
GLAUCOMATOUS VISUAL FIELD LOSS: A STUDY

T. Chakravarti'

'Eye & Glaucoma Care, Kolkata — India

Background: Glaucoma Hemifield Test (GHT) is more finely
tuned to detect a patch of early glaucomatous visual field loss
than other global indices. In the GHT, 5 zones in the upper
field are compared with the 5 zones in the mirror images
locations in the lower field. The zones being constructed in
the approximate patters of retinal nerve fibres, GHT is
directed primarily at the diagnosis of glaucomatous visual
filed loss, and no other disease.

The present study seeks to verify the accuracy of GHT for
the detection of early glaucomatous visual field loss in (1) a
group of subjects with ocular hypertension (OHT), converting
to glaucoma (at the moment of their glaucomatous conver-
sion) from OHT and in (2) a group of Primary Angle Closure
(PAC) subjects at the moment of their conversion from PAC
to PACG with early localized defects.

Methods: In a retrospective chart review, 125 cases, (248
eyes) from Rotterdam Eye Hospital, Netherlands and Eye &
Glaucoma Care, Kolkata, India were included. 121 patients
(242 field charts) with OHT (Intraocular Pressure > 22 and <
32 mmHg and normal visual fields) were included along with
4 PAC subjects (6 field charts, Subacute PAC with pupil
block, 360 degree appositional angle closure, IOP >22 and
< 2 8 mmHg, with patent YAG PI, and normal visual fields).
248 reliable field charts (Humphrey Field Analyzer, 24-2 Pro-

gram) were analyzed. All participants were tested once half
-yearly for a 4 — 7 year period or until the onset of conversion
(study end point). The conversion to glaucoma was defined
as a reproducible glaucomatous visual defect in Standard
Automated Perimetry. Each field was evaluated by Hoddap-
Parrish-Anderson’s criteria to detect early localized field
defect due to glaucoma. Three criteria for minimal abnormal-
ity to determine early glaucomatous defect are: 1) Three or
> non — edge adjacent scotomas in pattern deviation prob-
ability plot, Two points p < 5% and one point p < 1%; 2) PSD
p <5%; 3) G.H.T. abnormal. Meeting any one of the criteria,
seemingly the most accurate among current practies, is
accepted as sufficient to make the test result abnormal. The
hemifield analysis is probably the most accurate overall.
Result: 1) Out of 121 subjects with ocular hypertension, 18
converted (23 charts); 2) Out of 4 PAC patients 2 converted
to PACG based on the criteria mentioned above. The GHT
was not ‘Outside Normal Limits’ in 6 charts of those converted
patients with OHT and in 2 charts of converted PAC cases.
GHT interpreted 8 converted field charts (6 from OHT group
+ 2 from PAC group), out of 25 (23+2) as ‘within normal
limits’ despite the presence of other 2 criteria in all those 8
charts.

Conclusion: Though GHT reportedly the single most effec-
tive method of visual field analysis in early glaucoma, visual
field evaluation on GHT alone is at significant risk for misin-
terpretation, under-diagnosis and under-treatment. In OHT
and Glaucoma suspects, the defect depth in pattern deviation
plot should always be evaluated before any diagnostic/ther-
apeutic decision.

P193 THE CORRELATION BETWEEN VISUAL FIELD
INDEX (VFI) VALUE AND MEAN DEVIATION (MD) VALUE
OF HUMPHREY FIELD ANALYZER IN GLAUCOMA AND
GLAUCOMA SUSPECTS

S. Kimura', T. Kimura?, A. Murakami?, K. Ono’
'Department of Ophthalmology, Juntendo Tokyo Geriatric
Medical Center, Tokyo — Japan; 2Ueno Eye Clinic, Tokyo —
Japan; 3Department of Ophthalmology, Juntendo University
School of Medicine, Tokyo — Japan

Purpose: We examined the correlation between visual field
index (VFI) value and mean deviation (MD) value, also exam-
ined VFI plot and MD slope as well in glaucoma and glau-
coma suspects.

Participants: Primary open-angle glaucoma and ocular
hypertension who underwent at least 5 times of SITA stan-
dard 30-2 program by Humphrey field analyzer (HFA) U700
model for the certain period. All eyes were analyzed by VFI,
VFI plot, MD and MD slope in same visual fields examination.
Methods: The hundred five eyes of sixty cases (male 26
cases 46 eyes — female 34 cases 59 eyes; mean age 57 +
11.6 y.0.) were enrolled retrospectively. Mean times of HFA
examinations were 7.8 £ 1.9. The correlation of that VFI value
and MD value, VFI plot and MD slope were analyzed in all
eyes and in the classified eyes according to the pattern of
visual field defect [central defect, peripheral defect, mixed
(central and peripheral) defect and normal type]. Statistical
analysis was performed by generalized-estimating-equation
(GEE) model.

Results: As to MD values and VFI values, the significant
correlation between those was shown in both of analysis by
all eyes and by the eyes according to the types of visual field
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defect. The significant correlation between VFI plot and MD
slope was shown by the analysis of all cases. However, these
significant correlation were shown in peripheral, mixed and
normal type of visual field but in central type (p = 0.509, r =
0.180).

Conclusion: A strong significant correlation was shown in
VFIl values and MD values and also in VFI plot and MD slope
by the analysis of all cases. However, no correlation between
VFI plot and MD slope was shown in the eyes with central
type of visual field defect. It seems that the evaluation of
progression of visual field defect at central area need to be
careful attention using these trend analysis.

P194 MICROPERIMETRIC FEATURES IN EARLY GLAU-
COMATOUS OPTIC NEUROPATHY

S. Phuljhele’, R. Sihota', L. Aalok’, S. Parwal', R.V. Azad’
'Dr Rajendra Prasad Centre for Ophthalmic Sciences, AlIMS,
New Delhi — India

Purpose: To evaluate microperimetry, MP1, in early glau-
coma vis a vis SAP by mapping the frequency and depth of
sensitivity loss at each location in the central 10° around
fixation.

Method: Forty eyes with early glaucomatous defect, in form
of either nasal step or arcuate scotoma on standard auto-
mated perimetry (SAP), and 14 control eyes, underwent
microperimetry (MP). Significant loss of retinal sensitivity on
microperimetry was mapped for frequency and depth of sen-
sitivity loss at each location in the central 10° around fixation.
Results: Twenty one out of forty eyes had isolated nasal
steps and 19 had arcuate defects on SAP examination. The
corresponding retinal quadrant/ hemisphere showed signifi-
cant defects on MP. The average mean sensitivity (MSMP)
in the glaucomatous eyes and in the control eyes was 11.8
+3.9dB (6.3-17.4) and 16.6 + 1.2 dB (15.1-18.9), respec-
tively, p = 0.0004. The average mean defect (MDMP) in glau-
comatous and control eyes was -6.5 + 2.0dB (-12.1 — -2.2)
and -3.0 + 1.2 dB (-4.8 — -0.8) respectively, p = 0.05. In case
of eyes with nasal step an absolute scotoma was 14-28% of
eyes 8 -10° off the fixation while moderate to mild defects
were in seen 10-52% of eyes, with at-least 10% of eyes show-
ing involvement as close as 4° from the fixation. Eyes with
an arcuate scotoma showed an absolute scotoma on MP1,
in 5-95% of eyes, at locations 6-10 degrees from fixation,
with extension up to 2 degrees from fixation in 5-21%. The
normal hemisphere on SAP in the glaucomatous showed a
mild defect 13-43 % of eyes.

Conclusion: The defects on microperimetry appear to be
more extensive and closer to the fixation as compared to
standard automated perimetry.

P195 STRUCTURE-FUNCTION RELATIONSHIP BETWEEN
SCANNING LASER TOMOGRAPHY, FLICKER DEFINED
FORM PERIMETRY AND STANDARD AUTOMATED
PERIMETRY IN PATIENTS WITH GLAUCOMA

J. Flanagan', Y. Ho? Z. Butty', A. Anraku’, Y. Buys',
G. Trope'

'Department of Ophthalmology and Vision Sciences, Univer-
sity of Toronto, Toronto — Canada; 2School of Optometry,
University of Waterloo, Waterloo — Canada

Purpose: To investigate the correlation between structure
and function using scanning laser tomography, flicker defined
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form (FDF) perimetry and standard automated perimetry
(SAP).

Methods: The sample consisted of 119 participants with
early to moderate glaucoma (mean age 63.49 + 9.22 years,
Male/Female ratio = 0.83h). One eye of each participant was
randomly assigned if both eyes were eligible for the study
(60 OD). The study consisted of 3 visits over a 6 week period
and included standard automated perimetry (SAP, 24-2
ASTA-Std; visits 2 and 3) and flicker defined form perimetry
(FDF 24-2 ASTAStd; all visits) on the Heidelberg Edge Perim-
eter (HEP; Heidelberg Engineering (HE)). Scanning laser
tomography images of the optic nerve were acquired on the
first 2 visits. Unreliable HEP visual fields and poor quality
images on the HRT were excluded from the study. The SAP/
FDF visual fields were divided into sectors corresponding to
the six HRT Moorfields regression analysis sectors. The rela-
tionship between global and sectoral HRT parameters and
the mean deviation (MD) of FDF and SAP were analyzed
using correlation coefficients and linear regression. Kappa
analysis was used to score the agreement between global
and sectoral classifications, i.e WNL, BL and ONL.
Results: The mean MD of FDF and SAP were -7.46 + 5.39
dB and -2.97 + 2.34 dB. There was significant correlation
between the FDF and SAP MD and HRT rim area, cup shape,
rim volume, cup to disc ratio and FSM discriminant function
measured by the HRT (p < 0.001), with FDF always giving
higher correlations. For example, the correlation between
HRT rim area and FDF/SAP MD were (r-value): Global:
0.45/0.26, sup tmp: 0.44/0.32, tmp: 0.31/0.18, inf tmp:
0.56/0.38, sup nsl: 0.37/0.30, nsl: 0.24/0.05, inf nsl:
0.31/0.19). Kappa analysis showed fair agreement between
FDF and HRT classifications. The Kappa score was always
less for SAP. For example, sup tmp: k = 0.28 (FDF), 0.16
(SAP); inf tmp: k = 0.33(FDF), 0.32(SAP).

Conclusions: FDF perimetry correlated better with scanning
laser tomography than SAP in this sample of patients with
early to moderate glaucoma.

P196 HEIDELBERG EDGE PERIMETRY IN GLAUCOMA
DIAGNOSIS

A. Ferreras', P. Calvo', A.B. Pajarin?, P. Fogagnolo?,
P. Frezzotti*, M. Figus?®, L.E. Pablo’

'Ophthalmology, Miguel Servet University Hospital, Aragon
Health Sciences Institute, University of Zaragoza, Zaragoza
— Spain; ?Primary care, Aragon Health Sciences Institute,
Zaragoza, Centro de Salud Casablanca — Spain; *Ophthal-
mology, G.B. Bietti Foundation-IRCCS (Istituto di Ricovero
e Cura a Carattere Scientifico), Rome — Italy; “Ophthalmol-
ogy, University of Siena, Siena — Italy; *Ophthalmology,
Department of Neuroscience, University of Pisa, Pisa, Uni-
versity of Siena — ltaly

Background: Standard automated perimetry has become
the clinical standard for diagnosing and monitoring glaucoma
patients. The white-on-white Heidelberg Edge perimetry
(HEP; Heidelberg Engineering, Heidelberg, Germany) is a
new alternative to test visual field in glaucoma patients. The
aim of this study was to evaluate and compare the diagnos-
tic ability of HEP and Humphrey perimetry (HFA) to detect
retinal nerve fiber layer (RNFL) defects measured with spec-
tral-domain optical coherence tomography (OCT).

Methods: Sixty normal subjects and 53 age-matched glau-
coma patients were prospectively selected. Only one eye per



subject was randomly included in the statistical analysis. All
participants underwent a comprehensive ophthalmologic
examination, a reliable HEP (24-2 ASTA Standard strategy),
a reliable HFA (Zeiss Humphrey Systems, Dublin, Ca; 24-2
SITA Standard strategy), and imaging with the Spectralis
OCT (Heidelberg Engineering). Glaucoma patients had intra-
ocular pressure higher than 21 mmHg and an average RNFL
thickness significantly thinned beyond the 5% level. Sensi-
tivity-specificity pairs and the areas under the receiver oper-
ating characteristic curves (AUCs) were calculated and
compared between HEP and HFA visual field indices: mean
deviation (MD) and pattern standard deviation (PSD).
Results: Mean age was 56.9 £ 11.1 years and 60.43 + 8.9
years (p = 0.068) and RNFL average thickness was 97.2 +
8.4 ym and 65.3 £ 11.0 um (p < 0.001) in the normal and
glaucoma group, respectively. MD was -0.46 + 1.1 dB for
HFA and -0.31 + 1.4 dB for HEP in the control group (p =
0.525), while MD was -7.90 £ 7.2 dB for HFA and -7.24 + 6.4
dB for HEP in the glaucoma group (p = 0.619). PSD of HFA
(0.972) and PSD of HEP (0.951) had the largest AUCs. There
was no significant difference between both AUCs (p = 0.418).
At a fixed specificity of 95%, sensitivity was 91.1% for PSD
of HEP (cut-off point: 1.96) and 89.3% for PSD of HFA (cut-
off point: 1.92).

Conclusions: HEP and HFA had similar diagnostic ability to
discriminate between healthy and glaucoma patients with
RNFL defects. PSD yielded the best sensitivity-specificity
balance for both systems.

P197 COMPARISON OF SLOPES OF VISUAL FIELD LOSS
PROGRESSION BETWEEN PERIDATATM PROGRAM
AND GUIDED PROGRESSION ANALYSIS (GPAIIl) IN
GLAUCOMA PATIENTS

S. Pourjavan', M. Detry-Morel', M. Fortunati’

'Department of Ophthalmology, Cliniques Universitaires St.
Luc, UCL, Brussels — Belgium

Purpose: To compare the slopes of progression measured
by GPAIl and PeriData™ in a glaucoma group.

Methods: Retrospective, observational study including 56
eyes of 32 known glaucoma patients with at least 5 reliable
visual field examinations in minimum 2 years. Patients who
underwent filtering surgery or laser trabeculoplasty during
the follow-up period were excluded.

Results: Mean age was 70 * 18 yrs. Each patient performed
a mean number of 13 + 4.6 (range: 9 to 28) standard auto-
mated perimetry visual test (Sita Standard 24-2) per eye and
with a mean follow-up of 7.5 + 1.3 yrs. The mean of progres-
sion by PeriData (dB/year) and GPA (%/year) were: -0.2
0.38 and -0.55 + 0.71 respectively. This difference in progres-
sion was significantly different. There was an excellent cor-
relation between Peridata progression analysis and GPA (<
0.001).

Conclusion: Rate of progression with GPA and progression
analysis of PeriData are two trend analyses. They represent
complementary information and methods for progression of
VF. Our data showed a significant difference between the
slopes measured by GPAIl and PeriData. GPAIl showed
more negative values which means that it predicts a faster
progression.

P198 COLOR AND LUMINANCE VARIANT PUPILLO-
GRAPHIC PERIMETRY IN GLAUCOMA

C. Carle', A. James’, M. Kolic', R. Essex?, T. Maddess'
'ARC Centre of Excellence in Vision Science, Research
School of Biology, The Australian National University, Can-
berra — Australia; 2Dept of Ophthalmology, The Canberra
Hospital, The Australian National University, Canberra — Aus-
tralia

Background: Recent studies utilizing multifocal pupillo-
graphic objective perimetry (mfPOP) have reported diagnos-
tic accuracies for glaucoma in the range of those obtained
using FDT-Matrix and aHFA perimetry, with average test
durations of less than 3 minutes/eye. These studies utilized
mfPOP luminance stimuli which likely elicit pupillary contrac-
tions mediated by the subcortical pupillary luminance
response (PLR). Pupillary responses to color changes
between red and green however, appear to be mediated by
the cortical pupillary color response (PCR). This study inves-
tigated the diagnostic utility of stimuli aimed at eliciting
response components from the PLR as well as the PCR, with
the aim of sampling responses derived from a more extensive
population of retinal ganglion cells.

Methods: Nineteen glaucoma subjects and 24 normal sub-
jects were tested with three 4 minute mfPOP stimulus vari-
ants (protocols). The luminance only protocol utilized 67-150
cd/m? yellow stimuli on a 10 cd/m? yellow background, color
and luminance protocols utilized 60-150 cd/m? green stimuli
on a 10 cd/m? red background. The 33 ms duration stimuli
were presented at mean intervals of 4 s. Stimulus luminances
were balanced in two of the three protocols, yielding more
uniform fields in normal subjects.

Results: The balanced color and luminance protocol pro-
duced the largest reductions in pupillary contraction ampli-
tudes and the highest accuracy for glaucoma using
amplitudes alone (ROC AUC Severe — 100% + 0.0 SE, n =
3 eyes; Moderate — 88.1% * 6.2 SE, n = 10 eyes; Mild —
83.2% % 6.0 SE, n = 22 eyes). Combined amplitude and
latency measures produced slightly better results in the non-
balanced color and luminance protocol (ROC AUC Severe:
100% + 0.0 SE, n = 3 eyes; Moderate: 88.8% + 7.4 SE, n =
10 eyes; Mild: 83.7% + 6.7% SE, n = 22 eyes). The time-
courses of responses were found to be longer or shorter in
patients depending on the severity of their mean defect.
Conclusions: Stimuli targeting both cortical PCR and sub-
cortical PLR pupillary response components produced higher
accuracy than stimuli targeting sub-cortical PLRs alone. Bal-
ancing of stimulus luminances resulted in further increases
in accuracy.

P199 UNDERSAMPLING AND SAP TEST-RETEST VARI-
ABILITY

T. Maddess'

'Research School of Biology, Canberra — Australia

Background: To determine the relative contributions of eye
movements and visual field undersampling to test-retest vari-
ability (TRV). Undersampling occurs in standard automated
perimetry (SAP) if sensitivity varies across a visual field faster
than 1/12 cyc/deg (Nqg), a very gentle rate of change of sen-
sitivity across the field. Building on previously published work
[doi:10.1167/iovs.1110-6014] comparing real and model
visual fields the present study sought to quantify the relative
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contributions of eye movements and undersampling to TRV.
Methods: High resolution model visual fields were spatially
smoothed in 9 gradations from nil to < Ng. For each of the 9
levels of smoothing interdecile ranges (IDR = 10" to 90"
percentiles) of box plots of TRV were determined for 10
bands of scotoma depth from -28.5 to -1.5 dB. This was
repeated for 600 sampled fields for each smoothness. Sam-
pling included eye movements equal to that that of good
fixators.

Results: As observed for SAP fields TRV for the unsmoothed
fields grew with scD, being larger than smooth fields at the
9 largest scotoma depths (all p < 0.003). By comparison fields
smoothed enough to remove the effects of undersampling of
showed IDRs that did not differ from 2.5 dB (all p < 0.025) at
all scotoma depths even though eye movements remained
at normal levels.

Conclusions: Only about 2.5 dB of the IDR of TRV can be
attributed to eye movements, the remainder appears to be
due to undersampling of the field which is exacerbated by
the small Type Il stimulus size. Large, blurry, perimeter
stimuli should therefore reduce TRV due to undersampling,
in agreement with recent findings on the effects of using
larger stimuli by Wall et al. [e.g., Arch Ophthalmol 2010; 128:
570-6.].

P200 SPARK: A RAPID STRATEGY FOR AVERAGED,
MORE STABLE ESTIMATES OF VISUAL FIELD THRESH-
oLD

M. Gonzalez De La Rosa', M. Gonzalez Hernandez?
'Department of Ophthalmology, Universiy of La Laguna, La
Laguna — Spain; 2Department of Ophthalmology, Hospital
Universitario de Canarias, La Laguna — Spain

Background: The purpose of this work is to design a rapid
perimetric strategy to provide averaged results.

Methods: We designed a simulation examination model
using the distribution frequency of local deviations or defects,
based on a retrospective study of 90,335 examinations per-
formed in a glaucoma department.

Results: Based on retrospective analysis, threshold devia-
tion from normal age-adjusted values of several combinations
of six points allowed estimating the real mean deviation (MD)
with a correlation coefficient r = 0.995 (standard error SE =
0.71 dB). The six local deviations obtained with the first phase
of the rapid Spark perimetric strategy in the simulation model,
showed high correlation with the original MD (r =0.984), and
with the remaining local deviations which had SE close to the
mean threshold fluctuation (3.06 dB). In patients with early
glaucoma (MD < 6 dB) the SE of the estimated MD was <
0.9 dB and the SE in estimating the local point-to-point devi-
ations was 1.8 dB. Using the SE of the previous estimate as
a step, we included three additional phases to obtain three
additional results. In phase 4 and for the average and median
of the four phases, the SE of MD ranged from 0.4 to 0.5 dB
for the whole sample and from 0.3 to 0.4 in early glau-
coma. Local deviation SE was close to 2 dB in the whole
sample and between 1.2 and 1.5 dB in early glaucoma.
Conclusions: Bearing in mind threshold fluctuation, the
strategy allows for several possible outcomes, and provides
averaged and theoretically more stable results.

Fig. 1.- Both images show the approximate distribution of the
six regions selected by the program, with respect to the ‘24-
2’ type Garway-Heath morphological map (left) in which the
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external points (blank) were not analyzed, and with respect
to our functional map (right). Fig. 2. — Pearson correlation
coefficients (r) and standard error (SE), using multiple regres-
sion to estimate the value of MD based on deviations from
age-adjusted normal threshold values, of points in regions1,
2, 3, 4, 5 or 6, using the order specified in Fig 1.

P201 WHAT CHANGES ARE REQUIRED TO WHITE-ON-
WHITE PERIMETRY TO IMPROVE DETECTION OF PRO-
GRESSION

A. Turpin', A.M. McKendrick?

'Department of Computer Science and Software Engineering,
2Department of Optometry and Vision Sciences, University
of Melbourne — Australia

Background: Reliably detecting glaucomatous progression
using current white-on-white perimetric methods (SAP) often
takes upwards of four years of testing. In this study we used
computer modeling to quantify the decrease in variability
required in current techniques that would lead to detection of
progression on average one year earlier than current meth-
ods.

Methods: Assuming a true threshold of t, we measured the
error in the estimate of t produced by SAP as the standard
deviation of a Gaussian about t, S(t). We derived S by fitting
a Gaussian to results from repeated applications of the Full
Threshold algorithm simulated on 10000 patients with false
response rates of 1%, and a psychometric slope as described
in Henson et al (IOVS 2000). As part of this study, we vali-
dated this model against published test-retest data, confirm-
ing that a Gaussian model based on true thresholds can
produce the skewed distributions typical in published test-
retest data for SAP. We classified progression in two ways:
point-wise linear regression (PLR) on individual locations,
and linear regression on Mean Defect (MD). Both techniques
used criteria that had 95% specificity at all time periods deter-
mined by simulation of 1000 subjects stable at 30 dB. Eight
types of point-wise progression were simulated for individual
locations: all combinations of -1 or -2 dB change per year, 2
or 3 visits per annum, and a beginning threshold of either 20
or 30 dB. Progression of multiple points was also included
for whole field analysis with the number of damaged locations
increasing from 1 to 10 for different simulation runs. Improved
perimetric procedures were simulated by reducing S in steps
of 10% from the original.

Results: Table 1 shows the number of years of testing
required to achieve 80% sensitivity (at 95% specificity) using
PLR on locations beginning at 30 dB. The top row is for cur-
rent SAP procedures. Table 2 shows the number of years of
testing required to achieve 80% sensitivity (at 95% specific-
ity) using linear regression on MD values on whole fields that
begin at 30 dB. The columns headed 100% represent current
SAP variability, and those headed 60% represent a simulated
procedure with 60%*S variability.

Conclusions: If SAP variability is reduced by 20%, to 80%*S,
then some progression can be detected earlier using SAP
alone, depending on the severity of the progression and fre-
quency of testing. Progression of 1 dB per year can be
detected 1 year earlier using a procedure with 40% less vari-
ability than current (60%*S). The methods adopted in this
paper can be applied to analyse new perimetric techniques
prior to lengthy and expensive clinical trials in order to deter-
mine their utility for classifying progression.



P202 CONTRAST SENSITIVITY IN MEXICAN GLAUCOMA
PATIENTS

M. Fromow-Guerra', C. Hartleben', N. Espindola’
'Departamente of Low Vision, Instituto Fundacion Conde de
Valenciana in Mexico City, Mexico — Mexico

Objective: To evaluate changes of contrast sensitivity (CS)
in Mexican patients with glaucoma.

Design: Prospective, cross-sectional case series.

Material and Method: We evaluated 120 eyes of 72 subjects
from the Glaucoma Service at the Instituto Fundacion Conde
de Valenciana in Mexico City. Subjects with a diagnosis of
glaucoma, suspected glaucoma, or ocular hypertension were
recruited. Visual acuity was measured using the rear-illumi-
nated Lighthouse Visual Acuity Chart at 2 m. Contrast sen-
sitivity was measured using the Mars Contrast Sensitivity
Chart with even luminance across the chart. Visual fields of
the patients were measured.

Results: Significant correlation was found between the visual
field mean deviations and the contrast sensitivity scores for
each group of damage.

Conclusions: Reduced contrast sensitivity is significantly
correlated with visual field losses in Mexican patients with
glaucoma. The study data support the conclusion that, com-
pared with visual acuity, the disease process preferentially
affects contrast sensitivity. Contrast sensitivity was shown to
be more related than visual acuity to real-world function in
patients with glaucomatous changes, reason why it becomes
a measure that we should pay attention to in order to asses
information or visual rehabilitation to achieve self-indepen-
dence in glaucoma patients.

Clinical Examination Methods:

Electrophysiology

P203 CLINICAL APPLICATION OF PHOTOPIC NEGATIVE
RESPONSE TO THE FLASH ELECTRORETINOGRAM IN
PRIMARY OPEN-ANGLE GLAUCOMA

L. Huang', X. Shen', N. Fan', H. Cheng', J. He', K. Zeng'
'Shenzhen Eye Hospital, Second Clinical College of Jinan
University, Shenzhen — China

Backgrounds: Electroretinography (ERG) has been used
since the 1940s to evaluate retinal function. This procedure
records electrical potentials that originate from cells in the
retinal tissue. A typical ERG reveals three individual waves.
The a-wave is the first emerging negative potential in the
ERG. It originates from and represents the function of the
photoreceptor cells. The b-wave is the abrupt positive poten-
tial that follows the a-wave, and it indicates the functional
activities of Muller cells and bipolar cells. Finally, the photopic
negative response (PhNR) is the negative potential that fol-
lows the b-wave. The PhNR is an electrical signal that origi-
nates in the retinal ganglion cells (RGC) and their axons and
may reflect inner retinal function. Previous studies have indi-
cated that the PhNR may be helpful for the detection of early
glaucoma. However, there are an insufficient number of
clinical studies involving PhNR in China. In this study, we
studied the clinical utility of PhNR by comparing the PhNR
parameters of normal patients to those with glaucoma.

Methods: 52 normal subjects (52 eyes) and 137 patients with
POAG (137 eyes) were included in the study. Flashes were
produced by light emitting diodes (LEDs), white stimulus flash
on a white background was used. The Humphrey Perimetry
C24-2 procedure was used to test the visual field results
including Mean Deviation (MD) and Pattern Standard Devia-
tion (PSD). All the patients were divided into three groups
according to the visual field results: early stage group, 55
patients (55 eyes); advanced stage group, 40 patients (40
eyes); and late stage group, 42 patients (42 eyes). Spectral
domain optical coherence tomography was used to test the
mean retinal nerve fiber layer (MRNFL) thickness of POAG.
Results: The amplitudes of a-waves, b-waves, PhNR and
the implicit times of PhNR were different among the four
groups (p < 0.05). The variation degree of a-waves, b-waves
amplitudes and the PhNR implicit times was larger. The MD
and mRNFL thickness were positively correlated with the
amplitudes for the PhNR (p = 0.000), the correlation coeffi-
cient was 0.59 and 0.45 respectively. The PSD was nega-
tively correlated with the amplitudes for PhNR (p = 0.000),
the correlation coefficient was -0.37. The area under the ROC
curve of the amplitudes of a-waves, b-waves, PhNR was
0.853, 0.830 and 0.918 respectively. Among the three param-
eters, the diagnostic value of the amplitudes for PhNR is
higher. In the case of setting specificity = 95%, the sensitivi-
ties of the three parameters were 60.4%, 54.2% and 85.4%
respectively.

Conclusions: Compared to normal subjects, the PhNR
amplitudes were reduced, and the PhNR implicit times were
prolonged in the POAG groups. The decreases in PhNR
amplitudes were correlated to the severity of POAG. The
PhNR amplitudes had higher sensitivity in POAG early diag-
nosis, which could serve as a useful evaluation index of visual
function of POAG.

P204 CORRELATION BETWEEN MULTIFOCAL VEP
RESPONSES AND THINNING OF GANGLION CELL COM-
PLEX AND RETINAL NERVE FIBER LAYER THICKNESS
IN GLAUCOMATOUS EYES

K. lIshikawa', A. Kanamori', Y. Yamada', A. Negi’,
M. Nakamura'

'Departmenf of Ophthalmology, Kobe University Graduate
School of Medicine, Kobe — Japan

Background: Agreement and correlation between functional
and structural defects have been of a particular interest and
importance in diagnosing and monitoring glaucomatous optic
neuropathy (GON). Multifocal visual evoked potential (mVEP)
and spectral-domain optical coherence tomography (SD-
OCT) are considered useful for objectively assessing the
macular function and the parapapillary or macular structure,
respectively. In addition to the parapapillary retinal nerve fiver
layer thickness (RNFLT), ganglion cell complex (GCC) has
received increasing attention as a structural measure of
GON. The purpose of this study was to evaluate the agree-
ment and correlation among visual field, mM\VEP, and RNFLT
and GCC in eyes with GON at early to moderate stage.

Methods: 56 eyes with GON that had a mean deviation bet-
ter than -15 dB on the Humphrey Field Analyzer (HFA) SITA-
standard 30-2 program (30-2) and 52 age-matched control
eyes were enrolled. HFA 30-2, 10-2, mVEP, and SD-OCT
were conducted. Visual field was defined as abnormal if clus-
ters of 3 points or more with p < 5%, one of which had p <
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1%, were present either on HFA 30-2 or 10-2. Three-channel
mVEP with two vertical and one horizontal channel straddling
the inion was performed using VERIS Science 5.2 as previ-
ously reported (Ishikawa et al. Doc Ophthalmol Epub ahead
print). Root-mean-square (RMS) amplitude during 45 and
150 ms from each of 60-local responses was divided by the
average of the 60 RMS amplitudes during 325 and 430 ms
to yield the signal-to-noise ratio (SNR). Based on receiver
operating characteristic analyses regarding the proportion of
mVEP responses that exceed a specific SNR criterion, either
of two perpendicular channel combinations (one vertical and
the other horizontal) that yielded the better area under the
curve was determined, from which probability plots were cre-
ated at the 60 local points. The same cluster definition as in
the HFA test was used for the judgment of abnormal. Average
RNFLT and GCC were measured using RTVue and were
defined as abnormal if their deviation maps were symbolized
either by a yellow (p < 5%) or red (p < 1%) code.

Results: Average (+ SD) abnormal points of total deviation
(TD) 10 and the mVEP were 3.0 £ 5.5 and 2.9 + 5.4, respec-
tively, in the controls, whereas that was 24.3 + 14.8 and 11.7
+ 8.6, respectively, in the GON eyes (p < 0.0001, Mann-
Whitney U-test). Cohen’s x was 0.681 between the TD 10
and mVEP judgment. The average RNFLT and GCC were
100.92 £ 12.90 and 91.63 = 9.66 um, respectively, in the
controls, whereas those were 80.38 £8.44 and 77.31 £ 7.44
um, respectively, in the GON eyes (p < 0.0001, unpaired
t-test). The k value was 0.534 and 0.565 between the mVEP
and RNFLT judgments and between the mVEP and GCC
judgments, respectively. The correlation coefficient was
-0.508 between the mVEP abnormal test points and average
RNFLT and -0.449 between those and average GCC, respec-
tively (p < 0.001), whereas it was 0.604 between those and
the TD 10 abnormal test points (p < 0.001).

Conclusions: Both two SD-OCT structural measures were
fairly correlated with the two functional measures tested.

P205 MULTIFOCAL VEP AND OCT FINDINGS IN
PATIENTS WITH PRIMARY OPEN-ANGLE GLAUCOMA
M. Moschos’, |. Chatziralli', P. Pantazis', G. Georgopoulos'
'First Department of Ophthalmology, University of Athens,
Athens — Greece

Background: To evaluate objectively the anatomical and
functional changes of optic nerve in eyes with primary open-
angle glaucoma (POAG) by the joint use of optical coherence
tomography (OCT) and multifocal visual evoked potentials
(mfVEP).

Methods: 29 eyes with open-angle glaucoma and visual field
defects were tested. OCT examination was performed with
Humphrey model 3000. The VERIS system was used for the
recording of mfVEP. The results were compared with those
of 14 eyes of 7 age-matched control normal subjects.
Results: In glaucomatous eyes the mean retinal response
density (RRD) was lower than normal in ring 1, 2 and 3 of
mfVEP. Specifically the mean amplitude of mfVEP in POAG
eyes was estimated at 34.17 + 17.62 nV/deg?, 6.86 + 4.82nV/
deg?and 2.62 + 1.61 nV/deg?inrings 1, 2 and 3 respectively.
In contrast the mean latency was similar to the normal control
eyes. Also, the mean RNFL thickness in POAG eyes was
estimated at 76.83 + 26.63 um in the superior area, 52.14 +
16.25 ym in the temporal area, 75.93 + 32.49 ym in the infe-
rior area and 58.62 £ 19.39 ym in the nasal area. This means
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that the RNFL thickness was lower than normal in all the
peripapillary areas. Nevertheless the decrease was higher
but not statistically significant in the inferior and superior area.
Conclusion: Our study shows that although standard auto-
matic perimetry (SAP) is the gold standard to evaluate glau-
comatous neuropathy, the joint use of mfVEP and OCT could
be useful in better monitoring glaucoma progression.

Clinical Examination Methods:

Photography

P206 AN ODE TO THE OPTIC DISC. APHOTODOCUMEN-
TATION STUDY

M. Gandhi’, S. Dubey?, B. Prasanth’

'Department of Ophthalmology, Dr Shroff's Charity Eye Hos-
pital, New Delhi — India

Background: Glaucoma diagnosis centres on the evaluation
of the optic disc. The morphological changes in the intrapap-
illary and parapapillary region and the retinal nerve fibre layer
are the focus of attention of the clinical examination and the
different newer modalities like HRT, GDX and OCT. Varia-
tions in optic nerve head often put clinicians under dilemma
whether the changes are glaucomatous or not. The diagnos-
tic modalities too can support diagnosis in discs which have
almost normal size and shape characteristics. ‘But what if the
optic disc does not follow the rules and tells its own story...".
The aim of this poster is to highlight different type of non
glaucomatous entities with discs mimicking glaucomatous
disease

Materials and Methods: 423 patients were included in this
photodocumentation study. Subjects included were either
through direct office visits or referrals as glaucoma suspects.
A careful assessment of optic nerve head, disc margin, and
cup: disc ratio and neuro-retinal rim was done by slit lamp
biomicroscopy and fundus photographs. Diagnosis of glau-
coma was established by disc appearance and correspond-
ing visual field changes.

Results: Of the patients referred as glaucoma-suspects, 64%
had true glaucomatous optic neuropathy, 8% were suspects
with high IOP which on repeat or correlation with CCT were
found to be within normal limits. 9% were disc suspects with
large sized disc and corresponding large cup, on careful
evaluation the NRR was healthy. 12% were high-myopes.
There were 12 discs which were torted, 7 were tilted, 3 had
situs inversus, 6 had associated medulated nerve fibers, 2
had morning glory syndrome, one with optic disc coloboma
and one was macrodisc with disc pit.

Conclusion: Careful evaluation of the optic disc clinically
can help differentiate glaucomatous from nonglaucomatous
optic nerve head.

P207 RELATIONSHIP BETWEEN CCT AND BETA-ZONE
PPA IN GLAUCOMA PATIENTS AND SUSPECTS

L. Semes', W. McGiriff'

'Department of Optometry, University of Alabama, Birming-
ham, Birmingham — USA

Background: To determine whether there is a relationship
between CCT and Beta-zone PPA.



Methods: Retrospective records review. We selected 40
patients from the clinical files of UAB Eye Care who had
photographic evidence of Beta-zone PPA. Included were
glaucoma patients and suspects. Excluded were eyes with
other causes of PPA such as congenital/structural, refractive
and inflammatory. The extent of Beta-zone PPA was assigned
based on quadrantal presentation: Inferior temporal (IT),
superior temporal (ST), both inferior and superior temporal
(IT and ST) and 360 degrees. We then compared the ultra-
sonically measured CCT in these patients with the extent of
Beta-zone PPA. There were 74 eyes with complete data.
Results: The mean age of subjects was 64 years (+13.88/38-
90). Of the 74 eyes analyzed, 30 eyes had IT only (Group A),
8 eyes had ST only (Group B), 30 eyes had IT and ST (Group
C) and 6 eyes had 360-degree presentation (Group D). The
mean CCT was 547 microns (+44/462-642) and 531 (+50)
for right and left eyes, respectively. The median CCT was
551 and 542 for right and left eyes, respectively. The distribu-
tion of CCT (SD / range, microns) among the 4 groups was:
Group A 546 (+42/467-623) microns, Group B 565 (+42, 533-
624) microns, Group C 552 (+46, 462-642) microns and
Group D 506 (£35, 467-540) microns. Additional analyses
were not carried out due to the small numbers in Groups B
and D. The thinnest mean CCT value, however, was associ-
ated with Group D, those with 360-degree PPA.
Conclusions: From these data, it appears that among glau-
coma patients and suspects a thinner CCT corresponds with
circumferential Beta-zone PPA but not quadrantal presenta-
tion. Measurement of CCT may represent a surrogate for
susceptible lamina cribrosa and choriocapillaris damage that
manifests as PPA. The results of this pilot project suggest
the need for further study using larger numbers and statistical
analyses to determine whether a quantitative relationship
between the easily clinically measured CCT and PPA in glau-
coma patients exists.

P208 STEREOSCOPIC OPTIC NERVE EVALUATION.
A NEW TECHNIQUE FOR DETECTING CHANGE

R. Di Martino’

'University of California, Berkeley School of Optometry,
Berkeley - USA

Background: Optic nerve head (ONH) evaluation remains
a central procedure in the diagnosis and management of
glaucoma. Stereoscopic examination is the “gold-standard”
method of ONH evaluation, whether it be directly with the
biomicropscope and auxiliary contact or non-contact lens, or
with stereoscopic fundus images which are viewed either by
cross-fusion or with the aid of a viewer. Fundus images allow
longitudinal comparison. Longitudinal stereoscopic compar-
isons are generally made with two or more stereo pairs pre-
sented simultaneously. Rapid comparison of longitudinal
images requires the practitioner to alternate viewing between
the two pairs, calling on complex extra-ocular muscle move-
ments (cross-fusion, then a saccade while maintaining cross-
fusion or a saccade followed by the re-establishment of
cross-fusion). Both current stereoscopic evaluation tech-
niques have significant limitations in clinical training settings
because only a single observer may view the 3D ONH stereo
images at one time. This poster describes the application of
relatively new technology allowing group observation of ste-
reoscopic ONH images. It can be used in evaluating either
independent or serial stereo images. The technique is par-

ticularly useful in training clinicians because multiple observ-
ers can view the stereoscopic ONH images simultaneously.
The technique offers improved management of glaucoma
patients allowing more rapid detection of structural changes
with greater accuracy.

Methods: Digital ONH optic nerve images were acquired by
a VISUCAM PRO NM (Carl Zeiss Meditec) and exported to
a removable USB storage device. A GT 240 GALAXY
GeForce 200 series graphics card (NVIDIA) was used to
produce the 3D signal operating by a computer (DELL
VOSTRO 200 E7200 at 2.53 GHz with 1.00 GB RAM) running
Windows 7 Professional 32-bit Operating System (Microsoft
Corporation) and equipped with 512 MB RAM. The 3D image
was presented on a 22 inch (56 cm) full HD 1080 line 120 Hz
LCD monitor (ASUS model VG236 LCD Monitor). The 3D
images were viewed through active shutter glasses (NVIDIA
Part Number 942-10701-0003-001) synchronized with a USB
controller/IR emitter (NVIDIA).

Results: This technique allows single and multiple longitu-
dinal stereo (3D) ONH images to be viewed simultaneously
by multiple observers without cross fusion or expensive cus-
tom viewing stations.

Conclusions: This poster describes a new technique for
viewing stereo (3D) OHN images. Although custom viewing
systems have allowed multiple observers to view stereo-
scopic images simultaneously. It employs a low cost com-
mercial 3D video processor and monitor. Unlike the common
technique of viewing stereo OHN images by cross fusion,
this simple technique allows multiple observers to evaluate
3D OHH images simultaneously. It also should improve con-
cordance between experienced clinicians and training novice
clinicians.

Clinical Examination Methods:

Imaging of the Anterior Segment

P209 UBM VERSUS ANTERIOR SEGMENT OCT FOR
NARROW ANGLE MEASUREMENT

M. Streho', M. Puech’

'Centre Explore Vision, Paris — France

Introduction: To evaluate and compare angle opening in
case of narrow angle using UBM (Visumaxll, Sonomed) and
anterior segment OCT (Visante-OCT, Zeiss).

Methods: One hundred eyes of 50 consecutive patients, with
gonioscopic narrow angle, were referred in Explore Vision
Center for angle imaging. All patients underwent AS-OCT
and UBM (35 MHz) on four meridians (3, 6, 9 12 o’clock
meridians) in both eyes, in dark condition. UBM and OCT
scans have been performed perpendicularly to the limbus.
Angle opening distance at 500y and 750y from the scleral
spur (AOD 500 and AOD750) were measured and compared.
Results: Angle opening measurement was smaller on supe-
rior meridians with both devices. Angle opening measured
by anterior segment-OCT were significantly larger (~30%) for
both AOD500 and 750 than UBM in each meridians.
Discussion: Gonioscopy remains the reference standard for
narrow angle diagnosis. Angle imaging by UBM (Fig. 1) and
anterior segment OCT gives objective quantitative measure-
ments. This study shows a significantly larger angle opening
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measured by anterior segment-OCT versus UBM. This result
can be correlated to moderate infrared illumination of fundus
by Visante-OCT despite dark condition in the room. On the
other hand UBM can be performed in real dark condition.
Furthermore, anterior segment reconstruction can be quite
different in both techniques: OCT needs a corneal curvature
reference that can be distorted by using scans perpendicular
to limbus.

P210 LENS VAULT, THICKNESS, AND POSITION IN JAP-
ANESE SUBJECTS WITH ANGLE CLOSURE

T. Mizoguchi’, M.E. Nongpiur?, M. Ozaki®, T. Aung?
"Mizoguchi Eye Clinic, Sasebo — Japan; 2 Glaucoma Service,
Singapore National Eye Center, Singapore — Singapore; *
Ozaki Eye Clinic, Miyazaki — Japan

Background: Primary angle-closure glaucoma is a leading
cause of blindness, particularly in Asian countries. The ocu-
lar risk factors for developing angle-closure glaucoma are
shallow anterior chamber, shorter axial length, and increased
lens thickness. However, there is little literature investigating
the distributions using anterior segment optical coherence
tomography (AS-OCT) between primary angle closure sus-
pect (PACS) and primary angle closure (PAC), primary angle-
closure glaucoma (PACG) in Japanese. The purpose of this
study was to investigate the association of lens parameters
with angle closure in Japanese and assess the variations of
these parameters between PACS and PAC/G using AS-OCT.
Methods: This is the prospective and comparative study.
One hundred eighty three of 125 patients with angle closure
which were not performed laser peripheral iridotomy [consist-
ing 98 eyes of PACS, 85 eyes of PAC/G and 69 eyes of 55
normal subjects with open angle were recruited. All partici-
pants underwent A-scan biometry and AS-OCT. Lens thick-
ness (LT), anterior chamber depth (ACD), lens vault (LV),
lens position (defined as ACD+1/2LT) and relative LP
(defined as LP/axial length [AL]) were measured and calcu-
lated.

Results: Significant differences between angle-closure and
normal eyes were found for LV (986 £ 216 pm vs. 491 + 237,
p=0.000), LT (5.07 + 0.37 m vs. 4.59 + 0.46; p = 0.000), LP
(5.08 £ 0.23 m vs. 5.42 + 0.33; p = 0.000), and RLP (0.226
+ 0.011 vs. 0.233 £ 0.014; p = 0.000), respectively. After
adjusting for age, gender, ACD, LT, and RLP, increased LV
and LT was associated significantly with angle-closure (odds
ratio [OR], 35.1; 95% confidence interval [CI], 6.34-194.54,
comparing lowest to highest quartile, and OR, 17.92; 95%
Cl, 2.02-158.93, respectively, but no association was found
LP (OR, 4.61; 95% Cl, 0.64-32.99) and RLP (OR, 1.86; 95%
Cl, 0.54-6.43). However, no significant differences between
PACS and PAC/G were found for LV (999 + 222 ym vs. 978
+ 208, p=0.51) ), LT (5.10 £+ 0.33 m vs. 5.02 + 0.42; p =
0.17), LP (5.06 + 0.0.20 m vs. 5.09 % 0.26; p = 0.30), and
RLP (0.225 + 0.011 vs. 0.227 £ 0.011; p = 0.20).
Conclusion: Eyes with angle closure have thicker lens with
greater LV compared with normal eyes in Japanese. The LV,
which represents the anterior portion of the lens, is a novel
parameter independently associated with angle closure after
adjusting for age, gender, ACD, and LT. However, these
parameters cannot be used to differentiate PACS from
PAC/G in the Japanese.
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P211 THE CHANGE OF ANTERIOR CHAMBER ANGLE
MEASURED WITH ANTERIOR SEGMENT OCT AFTERICL
IMPLANTATION

G.-H. Han'

'Suwon Dorcor Lee’s Eye Clinic, Suwon — Korean Republic

Purpose: To compare the change of anterior chamber angle
using anterior segment OCT (AS-OCT) before and after ICL
implantation in high myopia.

Design: Prospective, comparative, interventional, clinical
trial.

Methods: Total of 40 eyes of 20 patients who underwent ICL
implantation were enrolled in the study. Several anterior
chamber parameters were measured pre and postoperatively
using anterior OCT.

Main outcome measure: The angle-opening distance
(AOD500, AOD750), the trabecular-iris space area (TISA500,
TISA750), and scleral spur angle at the nasal and temporal
angles were measured with AS-OCT.

Results: There were statistically significant decreases in
AOD 500, AOD 750, TISA 500, TISA 750, and scleral spur
angle after ICL implantation (p < 0.001).

Conclusions: The anterior chamber angle was significantly
narrowed after ICL implantation which confirmed by param-
eters of AS-OCT. We should concern developing PAS or
increasing IOP after ICL implantation.

References:

1. Leung CK, Li H, Weinreb RN, et al. Anterior chamber
angle measurement with anterior segment optical coherence
tomography: a comparison between slit lamp OCT and
Visante OCT. Invest Ophthalmol Vis Sci 2008; 49: 3469-
74. 2. Chung TY, Park SC, Lee MO, et al. Changes in
iridocorneal angle structure and trabecular pigmentation with
STTAR implantable collamer lens during 2 years. J. Refract
Surg 2009; 25: 251-258. 3. Baikoff G. Anterior segment
OCT and phakic intraocular lenses: a perspective. J Cataract
Refract Surg. 2006; 32: 1827-35. 4. Kucumen RB, Yenerel
NM, Gorgun E, et al. Anterior segment optical coherence
tomography measurement of anterior chamber depth and
angle changes after phacoemulsification and intraocular lens
implantation. J Cataract Refract Surg. 2008; 34: 1694-8.

P212 ANGLE ASSESSMENT COMPARING TWO SPEC-
TRAL DOMAIN OPTICAL COHERENCE TOMOGRAPHY
DEVICES AND GONIOSCOPY

D. Quek', T. Tun?, A. Narayanaswamy?, H. Htoon?, T. Aung’
'Singapore National Eye Centre, Singapore — Singapore;
2Singapore Eye Research Institute, Singapore — Singapore

Aim: To compare the ability of two high resolution, spectral
domain optical coherence tomography (SD-OCT) devices to
identify angle structures and angle closure, using gonioscopy
as the reference standard.

Methods: This was a prospective, non-randomized com-
parative study. Consecutive patients attending the glaucoma
clinics at the Singapore National Eye Centre underwent dark-
room non-indentational gonioscopy, followed by 4-quadrant
anterior segment imaging using iVue (Optovue Corporation,
California) and Cirrus (Carl Zeiss Meditec, California) SD-
OCT devices by an independent masked examiner. OCT
images from both machines were evaluated by another inde-
pendent masked examiner for the ability to discern Schwal-
be’s line (SL), trabecular meshwork (TM), Schlemm’s canal



(SC), scleral spur (SS), and if angle closure was present.
Angle closure in each quadrant was defined as the presence
of contact of the iris with the angle wall anterior to the SS on
OCT imaging. For gonioscopy, angle closure was defined if
the posterior trabecular meshwork was not visible in that
quadrant. Angle closure in an eye was defined as angle clo-
sure in 2 or more quadrants on OCT or gonioscopy. The
identification of SL, TM, SC, SS and angle closure were com-
pared between iVue and Cirrus OCT machines, and angle
closure status compared between each of the machines and
gonioscopy using AC1 statistics.

Results: 69 eyes of 69 patients (46.4% male, 84.1% Chi-
nese, mean age 64.0 + 10.5) were included. 58.0% had
closed angles on gonioscopy. The most identifiable struc-
tures on Cirrus was SS (82.2% of images) and SL (77.2%),
while that on iVue were SL (74.5%) and TM (68.2%). SC was
the least frequently identified structure in both Cirrus and iVue
(10.1% and 13.5% respectively). Angle status was unable to
be determined in 14.5% of eyes on Cirrus and 50.7% of eyes
on iVue (p < 0.001) mainly due to poor image quality. While
there was substantial correlation between Cirrus and iVue
for angle closure (19.1% and 17.0% of eyes were closed on
Cirrus and iVue respectively, AC1 = 0.67), correlation of
angle status of eyes of both machines with gonioscopy was
fair to moderate (AC1 = 0.35 and 0.50 for Cirrus and iVue,
respectively, when compared to gonioscopy).
Conclusions: It was more difficult to to determine angle clo-
sure status with the iVue SD-OCT compared to Cirrus SD-
OCT. Correlation of both machines with gonioscopy was only
fair to moderate.

P213 DYNAMIC INTRAOPERATIVE IMAGING OF THE
ANTERIOR EYE-SEGMENT BY OCT DURING TRABECU-
LECTOMY

K. Rigal', O. Findl', C. Stappen’, Y.-A. Chen', S. Tatzreiter’
'Department of Ophthalmology, Hanuschkrankenhaus,
Vienna — Austria

Background: By connecting the high resolution OCT
Visante with the surgical microscope OPMI Visu 200 with
a glass fiber the anterior segments of the eye can be shown
during intraoperative procedures.

Methods: Case studies of intraoperative dynamic imaging
of the anterior segment during trabeculectomy.

Results: Presentation of video recordings of intraopera-
tive dynamic changes of the anterior eye-segment during
trabeculectomy.

Conclusion: By connecting a surgical microscope with a
high resolution OCT by a glass fiber intraoperative dynam-
ic changes of the anterior eye-segment during trabeculec-
tomy can be shown.

P214 CENTRAL CORNEAL THICKNESS: COMPARATIVE
STUDY BETWEEN MEASUREMENTS OBTAINED WITH
ULTRASOUND PACHYMETRY AND PENTACAM HR
A.R. Azevedo', F. Vaz', S. Pina', S. Alves’, A. Gongalves',
P. Kaku', F. Esperancinha’

'Department of Ophthalmology, Hospital Prof. Doutor Fer-
nando Fonseca, Amadora — Portugal

Background: Central Corneal Thickness (CCT) has been
shown to influence intra-ocular pressure (IOP) measure-
ments with Goldman applanation tonometry and to be an

independent risk factor for the development of primary open-
angle glaucoma. The most commonly used technique for
measuring corneal thickness is ultrasound pachymetry (UP).
However, there are other methods that allow its determi-
nation. The Pentacam, which uses a rotating Scheimpflug
camera to image the anterior segment of the eye, offers
a non-contact way of assessing CCT. This study was per-
formed to compare CCT measurements obtained using the
Pentacam HR and ultrasound pachymetry.

Methods: In a prospective study, 3 CCT measurements
were taken with the Pentacam HR (Oculus, Inc.) and UP
(Humphrey 850) in that sequence from one eye of 33 con-
secutive patients with normal corneas. The 3 measurements
taken with each instrument were averaged and treated as
a single number. Paired t test was carried out to assess
whether there were any differences between the measure-
ments taken with the 2 instruments.

Results: The mean * standard deviation of the corneal
thickness was 528 + 39 ym for UP and 544 + 39 um for
Pentacam. The mean difference between measurements
was 16 pm, with a 95% confidence interval ranging from 9
to 22 ym. There was a high correlation between the CCT
readings by the 2 methods (correlation coefficient: 0.89). A
paired t test showed that the difference between the data
sets was statistically significant (p < 0.001), with the Pen-
tacam giving higher readings for CCT compared with the UP.
Conclusions: Our study showed that the CCT measure-
ments obtained by Pentacam HR and UP were well corre-
lated. However, there is a statistically significant difference
between the readings with the 2 instruments. Measurements
obtained with the Pentacam were systematically higher than
those provided by the UP. Therefore, the measurements
obtained with the 2 instruments are not interchangeable.
Our results are similar to those reported by some authors.
The Pentacam also provides additional information about
the anterior chamber of the eye, such as corneal topog-
raphy and curvature, anterior chamber angle, volume and
depth. In our opinion these characteristics make this in-
strument rather promising.

P215 DETERMINANTS AND PREDICTION MODELS OF
ANGLE WIDTH FROM ANTERIOR SEGMENT OPTICAL
COHERENCE TOMOGRAPHY IMAGES

A.K. Narayanaswamy’, L.-L. Foo?, M.E. Nongpiur', M. He?,
J.C. Allen Jr?, R. Wu', Y. Zheng', S.-M. Saw*, T.-Y. Wong',
T. Aung’

'Singapore Eye Research Institute, Singapore — Singapore;
2Duke-NUS Graduate Medical School, Singapore — Singa-
pore; *Department of Preventive Ophthalmology, Zhongshan
Ophthalmic Centre, Guangzhou, Guangzhou — China;
‘Department of Ophthalmology, Yong Loo Lin School of
Medicine, National University of Singapore, Singapore — Sin-
gapore

Background: To investigate the determinants of angle width;
and to derive mathematical models to predict angle width, as
measured using anterior segment optical coherence tomog-
raphy (ASOCT).

Methods: Subjects were recruited from an on-going popula-
tion based cross-sectional study of Chinese persons aged
40 years and older in Singapore. Participants underwent
gonioscopy, A-scan biometry, and imaging by ASOCT (Carl
Zeiss Meditec, Dublin, CA). Customized software (Zhong-
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shan Angle Assessment Program, Guangzhou, China) was
used to measure the ASOCT parameters and data only from
right eye was used for analysis. Linear regression modeling
using the R-square, best subsets selection method was per-
formed with trabecular-iris space area at 750 pm (TISA750)
and angle opening distance at 750 ym (AOD750) as the
dependent angle width variables. Using a combination of
ASOCT and A-scan variables, an optimal model that was
predictive of angle width was determined by a forward selec-
tion regression algorithm.

Results: Complete data were available for 1067 subjects.
The mean (standard deviation) age was 56.9 (8.5) years and
50.2% were male. For TISA750, the best determinants
among the ASOCT and A-scan independent variables were
anterior chamber volume (ACV, r? = 0.51), followed by ante-
rior chamber area (ACA, r2= 0.49) and lens vault (LV, r2=
0.47). The best determinants of AOD750 were LV (r? = 0.56),
followed by ACA (r?= 0.55) and ACV (r2= 0.54). The R?value
for anterior chamber depth (ACD) and axial length (AL) were
0.39 and 0.27 respectively for TISA750, and 0.46 and 0.30
respectively for AOD750. Results were largely similar when
the analyses were performed separately in males and
females. An optimal model consisting of 6 variables (ACV,
ACA, LV, anterior chamber width, iris thickness at 750 um,
and iris area) explained 81.4% of the variability in TISA750
and 85.5% of the variability in AOD750.The addition of more
parameters did not improve the r-square value.
Conclusions: ACA, ACV and LV were the most important
determinants of angle width. A predictive model comprising
6 quantitative ASOCT parameters explained more than 80%
of the variability of angle width, and may therefore be useful
in screening for angle closure.

P216 EVALUATION OF PERIPHERAL ANTERIOR CHAM-
BER DEPTH OF FELLOW EYES OF ACUTE ANGLE CLO-
SURE BY SCANNING PERIPHERAL ANTERIOR
CHAMBER DEPTH ANALYZER

Y. Arakaki', I. Medoruma', E. Teruya', H. Sakai’,
S. Sawaguchi’

"Department of Ophthalmology, University of Ryukyus, Nishi-
hara, Okinawa — Japan

Background: We evaluated the grade of peripheral anterior
chamber depth (PACD) by scanning peripheral anterior
chamber depth analyzer (SPAC) for the fellow eyes of
patients who had acute angle closure. Furthermore, SPAC
measurements were compared with those of other ocular
biometric instruments.

Methods: Twenty-eight consecutive patients (20 female, 8
male, mean ages of 68.6 =+ 9.9 years old) who had acute
angle closure were examined. Eyes those had been per-
formed prophylactic laser peripheral iridotomy and those
treated with pilocarpine were excluded. Ocular biometry by
SPAC, A-scan ultrasonography, ultrasound biomicroscopy
(UBM) was performed for the un-affected eyes. SPAC mea-
surements were graded into 1 (closed) to 12 (wide open)
automatically. UBM images were analyzed using the param-
eters of AOD500 and TIA.

Results: Eighteen eyes with unilateral APAC were enrolled
in the study. Average central anterior chamber depth (CACD)
and axial length measured by A-scan was 2.61 £ 0.43 and
22.38 £0.87 mm, respectively. SPAC measurement of aver-
age CACD was 2.46 + 0.42 mm and average PACD grade
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was 4.7 £ 1.2, respectively. SPAC categorical grading of P
or S (both symbols were prone to angle closure) was 61.1%
(11 subjects). When compared SPAC categorical group S, P
and non S, P, significantly shallow anterior chamber depth
by SPAC and smaller SPAC grading were demonstrated. All
UBM parameters did not show significant difference between
S, P group and non S,P group. SPAC grading correlated well
with CACD by IOL master and SPAC, but not with UBM
parameters.

Conclusion: The fellow eye of acute angle closure was
reported to be high risk eye for future angle-closure glau-
coma. In this study, although the number of patients was
small, the relative weak performance to detect anatomic find-
ings of such pre-stage angle closure eyes by SPAC might
have some limitations for its daily clinical practice and mass
screening.

P217 WAY TO INCREASE THE EFFICIENCY OF PERIPH-
ERAL LASER IRIDECTOMY IN PRIMARY ANGLE-CLO-
SURE GLAUCOMA PATIENTS

P. Zavadski', T. Birich'

'Department of Ophthalmology, State Medical University,
Minsk — Belarus

Background: An increase in the intraocular pressure in
PACG patients is connected with pathological anatomical
features of the anterior segment of the eye. Peripheral laser
iridectomy (PLI) is an effective procedure in case of the pres-
ence functional pupillar block and closing o the anterior
chamber angle (ACA) due to the iris curvature (IC). However,
this laser operation is ineffective in case of plateau iris syn-
drome when ACA is blocked by the iris root.

Methods: We have analyzed anterior segment tomograms
of 24 patients (48 eyes) with PACG before and after laser
iridectomy. The age of patients varied from 53 to 81 years
(average 69.2 + 8.0) (M £ o). 27 persons (54 eyes) at the age
from 55 till 80 years formed the control group. The tomogra-
phy of anterior segment was received in a horizontal meridian
(0-180°) at level and longitudinally an anatomic axis. On the
received tomograms in temporal and nasal segments were
measured: ACA (ACA T, ACA N), stroma’s thickness of the
iris in 500 microns distance from scleral spur (IT T, IT N), iris
curvature at the level of half of its length (IC T, IC N). The
purpose of investigation was to determine the dependence
of efficiency of laser iridectomy from index size: iPLI = (IC
T+IC N) / (IT THIT N).

Results: Average ACA values in the control group were 32.3
+12.7 and 32.9 + 12.2 degrees in temporal and nasal seg-
ments, accordingly (M + o). Average value iPLI in control
group was (0.57; 0.40; 0.76) [Me; 25%; 75%)]. Average ACA
values before and after PLI differed significantly (p < 0.01)
and were: 9.6 + 7.4 and 20.1 £ 9.8 in temporal both 11.9 +
6.9 and 21.3 + 8.4 degrees in nasal segments. ACA has
summary increased in two segment (EffPLI) on 20.1 + 14.2
degrees after PLI. All the patients have been divided on two
groups depending on EffPLI: PLI1 (EffPLI < 20.1) (n = 25)
and PLI2 (EffPLI>20.1) (n = 23). ACA in temporal and nasal
segments significantly did not differ significantly in PLI1 (11.6
+7.0and 12.3 £ 7.4) and PLI2 groups (7.6 £ 7.4 and 11.5
6.4). Average values iPLI for groups PLI1 and PLI2 were
(0.89; 0.76; 1.08) and (1.56; 1.02; 2.32) [Me; 25%; 75%],
accordingly. Using these data, we have assumed, that crite-
ria EffPLI < 20.1 is iPLI < 0.89. The part of patients with



EffPLI > 20.1 in group with iPLI < 0.89 was 20.0% and dif-
fered significantly (x? < 0.05) from the group with iPLI = 0.89
where the part of patients with EffPLI > 20.1 was 60.6 %.
Conclusion: Thus using criterion iPLI = 0.89 efficiency PLI
can be increased on the average by 40.6% [CIl, 13.8%;
67.4%)].

P218 CORRELATION OF RETINAL NERVE FIBER LAYER
THICKNESS ON OCT AND VISUAL FIELD INDICES IN
GLAUCOMA PATIENTS AND NORMAL SUBJECTS

S.K. Gupta', A. Singh', S. Sood'

'Department of Ophthalmology, Government Medical College
and Hospital, Chandigarh — India

Background: To compare retinal nerve fiber layer thickness
and visual field indices in glaucoma patients and normal sub-
jects.

Methods: Prospective, non randomized, cross sectional
study of 224 eyes of 125 patients . Five groups including
glaucoma suspects (GS), Primary open-angle glaucoma
(POAG), Ocular hypertensives (OHT), Normal-tension glau-
coma (NTG) and normal subjects underwent white on white
perimetry at baseline, 1 month and 3 months of first visit, and
Stratus OCT Scan at first visit and 3 months. Visual field
global indices were compared with OCT retinal nerve fiber
layer (RNFL) analysis parameters. RNFL thickness at base-
line was compared with thickness at 2" visit.

Results: OCT parameters did not correlate with VF indices
in glaucoma suspects and normal patients, while correlation
was statistically highly significant in POAG and significant in
OHT and NTG patients.

Conclusion: OCT is an effective tool in monitoring disease
progression by measuring RNFL loss in patients of POAG,
ocular hypertensives and NTG.

P219 IMAGING OF ANTERIOR CHAMBER ANGLE BY
SWEPT-SOURCE AND TIME-DOMAIN ANTERIOR SEG-
MENT OPTICAL COHERENCE TOMOGRAPHY IN EYES
WITH NARROW ANGLE

Y. Sasaki', A. Miki2, M. Haruta?, K. Matsushita?, N. Maeda?,
K. Nishida?

'Department of Ophthalmology,Otemae Hospital, Osaka —
Japan; 2Department of Ophthalmology,Osaka University
Graduate School of Medicine, Osaka — Japan

Background: To evaluate the usefulness of Swept-source
(SS) anterior segment optical coherence tomography (AS-
OCT) in scleral spur detection and anterior chamber angle
measurements in comparison with time-domain (TD) AS-
OCT in eyes with narrow angle.

Methods: Forty two eyes of 22 patients (2 men, 20 women)
with narrow angle were enrolled. Of the 42 eyes, 18 eyes
were classified as primary angle closure suspect, 15 eyes
were classified as primary angle closure, and 9 eyes were
classified as primary angle-closure glaucoma. All participants
underwent gonioscopy, SS-OCT (SS-1000, Tomey, Nagoya,
Japan), and TD-OCT (Visante; Carl Zeiss Meditec, Dublin,
California). A narrow angle was defined as an angle in which
> 270° of the posterior trabecular meshwork cannot be seen.
SS-OCT images were obtained in dark conditions using the
anterior segment mode, and TD-OCT images were obtained
in dark conditions using enhanced anterior single mode.
Scleral spur location was assessed in AS-OCT images by

masked examiner and was defined as the point where there
was an inward protrusion of the sclera with a change in cur-
vature of its inner surface. Angle opening distance (AOD)
and the trabecular-iris space area (TISA) were measured
semi-automatically from OCT images.

Results: The scleral spur was detectable with TD-OCT in 19
images (23%) in nasal/temporal images while the scleral spur
was detectable with SS-OCT in 51 images (61%). The differ-
ence was statistically significant (p < 0.001, Fisher exact
test). The average AOD and TISA measured by TD-OCT and
SS-OCT in 14 images in which scleral spur was detectable
with both OCTs, the mean anterior chamber angles mea-
sured by TD-OCT and SS-OCT were 0.212/0.202 mm
(AOD500, p = 0.77, paired t-test) and 0.077/0.050 mm?
(TISA500, p < 0.01, paired t-test), respectively.
Conclusions: SS-OCT was superior to TD-OCT in detecting
scleral spur in patients with narrow angles. TISA500 mea-
surement value was lower in SS-OCT analysis.

P220 ANTERIOR SEGMENT BIOMETRY IN EYES WITH
NARROW ANGLE USING PENTACAM ROTATING
SCHEIMPFLUG IMAGING

M. Haruta', A. Miki', A. Nishio?, K. Matusita', N. Maeda',
K. Nishida'

'Department of Ophthalmology,Osaka University Graduate
School of Medicine, Osaka — Japan; 2Hyogo Prefectual Nishi-
nomiya Hospital, Nishinomiya — Japan

Background: To compare anterior segment parameters in
normal open angle eyes and eyes with narrow angle using
Pentacam rotating Scheimpflug imaging.

Methods: 46 eyes from 46 consecutive patients with narrow
angle were enrolled. Age- and gender-matched 20 eyes from
20 participants with normal open angle formed the control
group. A narrow angle was defined as an angle in which >
270° of the posterior trabecular meshwork cannot be seen.
When both eyes of the same subject were eligible, right eye
was selected. Of the 46 patients with narrow angle, 20 eyes
were classified as primary angle closure suspect, 20 eyes
were classified as primary angle closure, and 6 eyes were
classified as primary angle-closure glaucoma. Anterior cham-
ber volume (ACV), central anterior chamber depth (CACD),
anterior chamber angle (ACA), corneal volume (CV), central
corneal thickness (CCT), mean corneal radius of the front
(front Rm) and back (back Rm) surface, corneal shape factor
(Q) were measured with Pentacam.

Results: The average ACV, CACD, ACA, CV, CCT, front
Rm, back Rm, and Q in narrow angle and open angle were
65.7/132.7 mm?® (p < 0.0001, t-test), 1.80/2.72 mm (p <
0.0001), 21.7/32.3° (p < 0.0001), 60.6/60.7 mm?(p = 0.9104),
536.5/552.1 mm (p = 0.4093), 7.59/7.67 mm (p = 0.2499),
6.17/6.24 mm (p = 0.3465), and -0.51/-0.51 (p = 0.9856),
respectively.

Conclusions: Eyes with narrow angle tend to have smaller
anterior chamber depth, volume, and angle than those of
eyes with open angle. However, there was no significant dif-
ference in corneal parameters between both groups. The
rotating Scheimpflug imaging is an effective method for
screening eyes with narrow angle.
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P221 LONGITUDINAL CHANGE IN ANTERIOR CHAMBER
DEPTH OF EYES WITH ANGLE CLOSURE AFTER LASER
IRIDOTOMY

T. Furuya', K. Kashiwagi’

'Department of Ophthalmology, Chuo — Japan

Purpose: To investigate longitudinal changes in anterior
chamber depth (ACD) of eyes with angle closure after laser
iridotomy (LI) and factors related to prognosis.

Patients and Methods: Eyes with primary angle closure
(PAC), acute PAC, or chronic angle-closure glaucoma
(CACG) that underwent LI during the period of November
2004 to December 2007 were enrolled (LI group). Eyes that
underwent phaco-emulsification and intra-ocular lens inser-
tion in the same period were employed as controls (PEA+IOL
group). Longitudinal changes in ACD were evaluated with a
scanning peripheral anterior chamber depth analyzer (SPAC)
in addition to routine ophthalmic examination after LI or
PEA+IOL.

Results: The numbers of eyes of LI group and PEA+IOL
group were 48 eyes of 48 subjects (69.8 + 8.5 years) and 21
eyes of 21 subjects (65.6 = 12.7 years), respectively. Mean
follow-up times of LI group and PEA+IOL group were 43.4 +
12.7 months and 36.5 £ 2.5 months, respectively. LI signifi-
cantly increased ACD as indicated by the SPAC grade
change from 3.8+ 1.1t04.6 £ 1.2 (p = 0.0002). LI deepened
the peripheral ACD but not the central ACD. SPAC grade
was gradually reduced during the follow-up period and
reached the baseline by the third year of follow up. PEA+IOL
significantly increased SPAC grade from 6.7 £ 1.6 to 8.7
2.0 (p < 0.001) but no time-related change was observed.
Eyes with PAC and CACG showed similar profiles of LI-
induced changes, but eyes with acute PAC showed a smaller
change than eyes with PAC and CACG. Twenty-three cases
presented with deterioration during the follow-up period. The
type of glaucoma, the intra-ocular pressure before LI, the
presence of plateau iris configuration, the number of anti-
glaucoma eye drops used, and the degree of glaucomatous
visual field defects were associated with prognosis.
Conclusions: ACD is temporarily deepened by LI and
tended to return to the baseline after some time. Profiles of
LI-induced changes differed among the type of angle closure.
The type of angle closure and certain factors influenced the
prognosis.

P222 IMAGING OF TRABECULECTOMY BLEBS WITH
VISANTE ANTERIOR SEGMENT OPTICAL COHERENCE
TOMOGRAPHY AFTER DIGITAL OCULAR COMPRES-
SION

M.D. Ahn', H.L. Park®

'Department of Ophthalmology and Visual Science, Seoul
St. Mary’s Hospital, College of Medicine, The Catholic Uni-
versity of Korea, Seoul — Korea Republic

Purpose: To investigate change of intra-bleb morphology of
functioning trabeculectomy blebs with anterior segment opti-
cal coherence tomography (AS-OCT) after digital ocular
compression.

Design: Prospective cross-sectional study.

Methods: Sixty eight patients who had fornix-based trab-
eculectomy were recruited from Seoul St. Mary’s hospital.
Intraocular pressure (IOP) and AS-OCT images were taken
before and after ocular compression. By AS-OCT, bleb
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height, bleb wall thickness, height and length of the internal
cavity were measured. The hyporeflective area and number
of microcysts were checked on both vertical and horizontal
images. The AS-OCT parameters were compared by I0P
change, bleb morphology, and interval between surgery and
examination.

Results: Significant changes of AS-OCT parameters were
observed by ocular compression, except maximum bleb wall
thickness. The correlation between IOP change and the
parameters of AS-OCT was greatest with the horizontal and
vertical length of the internal cavity (Spearman correlation
coefficient r = 0.717; p < 0.0001 and r = 0.866; p < 0.0001,
respectively). The response to ocular compression in cystic
blebs were mainly by enlargement of the internal cavity and
increase in bleb height. However, in diffuse filtering blebs,
increase in hyporeflective area and number of microcysts
were the main findings. After 6-12 months of surgery, the
change in the intra-bleb parameters of AS-OCT significantly
reduced, showing no difference after ocular compression.
Conclusions: The change of internal bleb morphology after
digital ocular compression were significant with AS-OCT in
blebs less than 6 months post-operatively. And the response
to ocular compression was different by bleb morphology.

P223 LENS VAULT IN ASIAN INDIAN EYES WITH ANGLE
CLOSURE

R. Sasikumar’, A.V. Sathidevi’, D. Rao’, K.P. Narendra’,
R. Balu', T. Aung?, B. Mani?, B. Shetty’

'Narayana Nethralaya, Bangalore — India; 2Singapore
National Eye Center and Singapore Eye Research Institute,
Singapore — Singapore

Background: To measure lens vault (LV) in Asian Indian
eyes with angle closure.

Methods: In this prospective observational comparative
study, subjects with primary angle closure (including angle
closure suspects (PACS), angle closure (PAC) and angle
closure glaucoma (PACG)) and normals were enrolled. All
subjects underwent gonioscopy and imaging with Fourier-
domain source-swept anterior-segment optical coherence
tomography (SSOCT; Tomey, Japan). LV was defined as the
perpendicular distance between the anterior pole of the crys-
talline lens and the horizontal line joining the 2 scleral spurs
(SS). It was measured manually, after marking the SS, in
both horizontal and vertical scans. Imaging was performed
prior to laser iridotomy.

Results: Ninety-five eyes (62 subjects) with gradable images
(determined by scleral spur detection) were analyzed; 51
eyes (39 subjects) had angle closure and 44 eyes (23 normal
subjects) had open angles. LV was found to be significantly
greater in angle closure eyes compared to normal eyes for
both horizontal (782.1 y, 95% C.I, 726.4-837.8, vs. 526.9 ,
95% C.1, 486.2-567.6) (p < 0.0001) and vertical (825.9 p,
95% C.I, 780.2-871.6 vs. 589.3 y, 95% C.I, 538.2-640.4) (p
< 0.0001) scans. There were no significant differences
between PACS (11 eyes), PAC (18 eyes) and PACG (22
eyes) (p > 0.05) for scans from either meridian. After adjust-
ing for age and gender, higher vertical LV (odds ratio, OR
21.6%; 95% C.I, 2.7-172.5% comparing lowest to highest
quartile) and horizontal LV (odds ratio, OR 76.3%; 95% C.I,
5.2-1128.9%) was significantly associated with angle closure.
Intra-class correlation for intra-observer reliability for measur-
ing LV was 0.87 (95% C.I, 0.74-0.92).



Conclusion: In this cohort of Asian Indians, LV was greater
in angle closure eyes when compared to normal eyes. This
parameter might be an independent predictor for angle clo-
sure disease.

P224 PHYSIOLOGICAL CHANGES IN THE VOLUMES OF
IRIS AND ANTERIOR CHAMBER DUE TO DIFFERENT
LIGHT CONDITIONS. A QUANTITATIVE STUDY WITH
ANTERIOR SEGMENT SWEPT SOURCE OPTICAL
COHERENCE TOMOGRAPHY
Y. Aoyama', K. Mishima2,
A. Tomidokoro', M. Araie®
'Department of Ophthalmology, Tokyo University, Tokyo —
Japan; 2Department of Ophthalmology, Tokyo Teishin Hos-
pital, Tokyo — Japan; *Department of Ophthalmology, Kanto
Central Hospital, Tokyo — Japan; *Department of Ophthalmol-
ogy, Saitama Medical Center, Saitama — Japan; SDepartment
of Ophthalmology, Kanto Central Hospital and Tokyo Univer-
sity, Tokyo — Japan

N. Mataki®, N. Kurita?,

Background: A recent report using a time-domain (TD-) opti-
cal coherence tomography (OCT) showed that iris volume
increased after pharmacologic mydriasis in fellow eyes of
acute primary angle closure, whereas it decreased in open
angle eyes (Aptel et al. Ophthalmol 2010). The aim of the
current study is to quantitatively evaluate the physiological
changes in iris volume and anterior chamber (AC) volume
due to different light conditions in not only narrow angle eyes
but also open angle eyes using an anterior segment swept-
source (AS-SS-) OCT, which has much faster scanning
speed and higher resolution than the TD-OCT.

Methods: In 19 eyes of 19 subjects with narrow angles (van
Herick grade < 2) and 20 eyes of 20 subjects with open
angles (van Herick grade > 3), the 360° range of the anterior
segments were scanned using an AS-SS-OCT (SS-1000
CASIA, Tomey, Nagoya, Japan) under standardized light
(1000 lux) and dark (3 lux) conditions. All subjects had com-
plete images of the anterior segments without the lid cover-
age. The figures of the iris and AC were manually drawn on
B-scan images of the AS-SS-OCT by a single masked exam-
iner (YA) and then the volumes of the iris and AC were auto-
matically calculated.

Results: When the light condition was changed from light to
dark, iris volume significantly decreased only in narrow angle
eyes (from 38.9 + 4.12 to 38.3 £ 3.85 mm?, p = 0.01, paired
t-test) but not in open angle eyes (from 39.5 +5.00 t0 39.2 +
4.81 mm?, p = 0.2). The changes in iris volume was not sig-
nificantly correlated with age, axial length, and AC depth
(Pearson’s correlation coefficient, p > 0.2). The change rate
of iris volume was significantly correlated with the pupil diam-
eters under light (R =-0.35, p = 0.03) and under dark (R =
-0.45, p = 0.004), and the changes in pupil diameter (R =
-0.38, p = 0.02), respectively. AC volume significantly
increased with the light condition change from light to dark
only in open angle eyes (from 151.5 + 3 8.8 to 154.3 £ 39.2
mm?3, p = 0.0001), but not in narrow angle eyes (from 83.9 +
15.1t0 84.8 £ 16.3 mm?, p = 0.1). The change in AC volume
was not correlated with the change rate of iris volume (p =
0.8).

Conclusions: When the pupil was physiologically dilated
with the light being turned off, the iris volume significantly
decreased but the AC volume did not change in narrow angle
eyes; while the AC volume increased but the iris volume did
not change in open angle eyes.

P225 COMPARISON OF ULTRASOUND BIOMICROS-
COPY, TIME-DOMAIN, AND SWEPT-SOURCE ANTERIOR
SEGMENTAL OPTICAL COHERENCE TOMOGRAPHY IN
EYES WITH NARROW PERIPHERAL ANTERIOR CHAM-
BER

N. Mataki', K. Mishima?, N. Kurita®, A. Tomidokoro®*, M. Araie’
'Kanto Central Hospital, Tokyo — Japan; 2Tokyo Teishin Hos-
pital, Tokyo — Japan *Kawagoe Medical Center, Kawagoe
— Japan; “Department of Ophthalmology, University of Tokyo
Graduate School of Medicine, Tokyo — Japan

Background: The analysis of anterior chamber angle (ACA)
configuration is essential for diagnosis and treatment of pri-
mary angle closure and its related conditions. Ultrasound
biomicroscopy (UBM) has been most commonly used for its
non-contact and quantitative evaluation. Recently, in addition
to a time-domain anterior segmental optical coherence
tomography (AS-OCT) (Visante™ , Carl Zeiss Meditec Inc,
Dublin, CA), a swept-source AS-OCT, (CASIA™, SS-1000,
TOMEY Corporation, Nagoya, Japan) also became available.
The objective of our study is to evaluate and quantitatively
compare the images of (ACA) structures obtained by UBM,
time-domain and swept-source AS-OCT.

Methods: A total of 32 otherwise normal right eyes of 32
consecutive subjects who were seen in the University of
Tokyo Hospital and had shallow peripheral anterior chamber
(Van Herick grade < 2), but no gonioscopical peripheral ante-
rior synechia (PAS) were enrolled. UBM examination (UD-
1000™, TOMEY), Visante™and CASIA™ examinations were
carried out under standardized light and dark conditions in
addition to routine ophthalmologic examinations. ACA con-
figuration parameters, prevalence of appositional closure
(APC), the angle opening distance at 500um from the scleral
spur (AOD500), trabecular iris angle (TIA) and angle recess
area (ARA) at 3, 6, 9, and 12 o’clock position were each
determined on obtained images by a blinded experienced
investigator (NM).

Results: Age, refraction and axial length of the subject eyes
averaged 70.0 years, +1.58 diopters and 22.4 mm, respec-
tively. APC under the dark condition was found at least in
one quadrant in 32/32, 21/32 and 19/32 eyes with UBM,
Visante™ and CASIA™, respectively (p < 0.001). APC was
found in 32/32 in the superior, in 11/32 in the temporal, in
15/32 in the inferior, and in 11/32 eyes in the nasal quadrant
under the dark condition with UBM. In the same way, APC
was found in 20/32, 7/32, 9/32 and 8/32 eyes with Visante™,
and in 20/32, 7/32m 9/32, 8/32 eyes with CASIA™ in each
quadrant, respectively. The prevalence of APC was signifi-
cantly different only in the superior quadrant (p < 0.001).
Under the dark condition, the average of AOD500 in the
superior quadrant was 0.07 (UBM), 0.15 (Visante™) and
0.15mm (CASIA™), that of ARA was 0.04, 0.10, 0.11 mm?
and that of TIA was 2.1°, 10.4°, 12.3°, respectively. Only the
parameters obtained with UBM in superior quadrant under
the dark condition differed from those obtained with other two
AS-OCT instruments (p < 0.001). There was no significant
difference among the ACA configuration parameters obtained
with the 3 instruments in other quadrants under the dark
condition, or in all quadrants under the light condition.
Conclusions: Given the eyes with narrow peripheral anterior
chamber (Van Herick grade < 2) on slit-lamp biomicroscopy,
ACA configuration parameters obtained with UBM were sig-
nificantly different from those obtained with the two AS-OCT
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instruments in the superior quadrant under the dark condition,
but not in other quadrants under the dark condition or in the
light condition.

P226 CORRELATION OF IOP REDUCTION WITH RETINAL
NERVE FIBER LAYER THICKNESS CHANGES ON OCT
AFTER TREATMENT IN GLAUCOMA PATIENTS

A. Singh', A. Garg', S.K. Gupta’

'Department of Ophthalmology, Government Medical College
& Hospital, Sector 32, Chandigarh — India

Background: Correlation of intraocular pressure reduction
with retinal nerve fiber layer thickness changes on OCT after
treatment in glaucoma patients.

Methods: Retrospective observational case series including
128 eyes of 64 glaucoma patients out of which 99 eyes
(77.34%) were managed medically and 29 eyes (22.66%)
were managed with surgical treatment. All eyes were imaged
with OCT pre-treatment and 3 and 6 months post-treatment
to measure peripapillary NFL thickness and IOP readings
were recorded with Goldmann Applanation tonometry at both
visits.

Results: Mean |IOP decreased significantly post- treatment
from 19.74 £ 4.82 mmHg to 16.8 + 3.44 mmHg at 3 months
and 15.27 £+ 3.80 mmHg at 6 months in the medically man-
aged eyes. Mean |OP decreased post-treatment from 22.86
+5.02 mmHg to 16.17 £ 2.62 mmHg at 3 months and 14.17
+ 2.74 mmHg at 6 months in the surgically managed eyes.
While the increase in the mean RNFL thickness in the inferior
quadrant (IAvg) was correlated with IOP reduction in the
medically managed eyes at 6 months (r = -.252, p = 0.022),
the mean increase in the RNFL thickness in the superior
quadrant(SAvg) in the surgically managed eyes was corre-
lated with IOP reduction at 6 months (r =-0.415, p = 0.039).
Conclusion: A significant increase of mean superior and
inferior RNFL thickness, which was related to IOP reduction
was detected 6 months after Rx. No significant correlation
was found between Average RNFL thickness and IOP reduc-
tion.

P227 ULTRA-SOUND BIO-MICROSCOPY (UBM) IN PEDI-
ATRIC PRACTICE

K. Abou-Sedira’, A. Sedkey?

'Department of Ophthalmology, Research Institute of Oph-
thalmology, Cairo — Egypt; 2Department of Ophthalmology,
Faculty of Medicine, Cairo University, Cairo — Egypt

Background: There are certain factors that can make a baby
more likely to have vision problems. If a baby is born blind,
it is usually because there was a malformation during devel-
opment, a hereditary condition, an injury at birth or a con-
genital infection that caused damage.

Methods: Patients at the pediatric age group presenting with
congenital glaucoma or different forms of corneal opacities
were included in the study. They were evaluated using the
Ultrasound BioMicroscopy (UBM) to identify the underlying
pathology and undetected malformations in the anterior
chamber

Results: Anatomical micro-structural changes detected pre-
viously on histo-pathological sections were clearly identified
in vivo using the UBM

Conclusion: UBM is a useful tool in pediatric age-group
ocular pathology that helps the ophthalmologist in proper
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decision making for management of each case separately. It
protects the surgeon against unpleasant surprises in case of
surgical intervention.

P228 APPLICATION OF ANTERIOR SEGMENT OPTICAL
COHERENCE TOMOGRAPHY IN EVALUATING THE MOR-
PHOLOGY AND FUNCTION OF FILTERING BLEBS
AFTER TRABECULECTOMY

J. Shen'

'Department of Ophthalmology, Shandong Provincial Hospi-
tal affiliated to Shandong University, Jinan, Shandong —
China

Objective: To study the application of anterior segment opti-
cal coherence tomography (AS-OCT) in evaluating the mor-
phology and function of filtering blebs after trabeculectomy.
Methods: 103 eyes of 79 patients who had previously under-
gone trabeculectomy followed up for 1-24 months were
selected in this study. These filtering blebs were classified
into four types as diffuse-like, cystic-like, encapsulating-like
and flatten-like by the slit-lamp microscope and AS-OCT. The
consistency between the two methods was evaluated by the
Chi-Square test. Intraocular pressure after trabeculectomy
with four type filtering blebs was also compared by the t-test.
Results: Observation of the slit-lamp microscope showed
diffuse-like blebs in 59 eyes (59/103, 57.28%), cystic-like
blebs in 22 eyes (21.36%), encapsulating-like blebs in 8 eyes
(7.77%) and flatten-like in 14 eyes (13.59%). AS-OCT imag-
ing showed diffuse-like blebs in 55 eyes (53.39%) with the
average intraocular pressure of (12.76 + 3.97) mmHg, cystic-
like blebs in 27 eyes (26.22%) with the average intraocular
pressure of (15.07 + 3.43) mmHg, encapsulating-like blebs
in 7 eyes (6.80%) with the average intraocular pressure of
(28.40 £ 7.42) mmHg, and flatten-like in 14 eyes (13.59%)
with the average intraocular pressure of (23.64 + 6.43)
mmHg. This study found that AS-OCT has fine concordance
with the slit-lamp microscope in analyzing the morphology of
filtering blebs after trabeculectomy. (X? = 82.95, p < 0.05,
Pearson = 0.6679), for intraocular pressure, it also showed
a statistically significant difference between diffuse-like and
encapsulating-like blebs (t = 3.205, p < 0.01), a statistically
significant difference between diffuse-like and flatten-like
blebs (t=2.664, p < 0.01), a statistically significant difference
between cystic-like and flatten-like blebs (t =2.789, p <0.01)
in the average intraocular pressure, there is no significant
difference between cystic-like and flatten-like blebs, there is
no significant difference between diffuse-like and cystic-like
blebs, either no significant difference between encapsulating-
like and flatten-like blebs.

Conclusions: AS-OCT is a precise tool with non invasive
examination and high resolution, which may visualize the
internal structure of filtering bleb, and evaluate the postop-
erative healing process and the function and efficacy of the
blebs.

P229 THE DIAGNOSTIC CAPABILITIES OF EYECAM AND
GONIOPHOTOGRAPHY COMPARED TO GONIOSCOPY
IN ASSESSING FOR ANGLE CLOSURE

S. Perera’, M. Baskaran', N. Monisha', T.A. Tun', J. Park’,
R.S. Kumar', D. Friedman?, T. Aung’

'Singapore National Eye Centre, Singapore — Singapore;
2Wilmer Eye Institute and Johns Hopkins Bloomberg School
of Public Health, Baltimore, Maryland, Baltimore — USA



Purpose: To compare EyeCam™ (Clarity Medical Systems,
Pleasanton, CA) and goniophotography in detecting angle
closure, using gonioscopy as the reference standard.
Methods: In this prospective, cross sectional study, subjects
underwent gonioscopy by a single observer, and EyeCam
imaging and goniophotography by different operators. The
anterior chamber angle in a quadrant was classified as closed
if the posterior trabecular meshwork could not be seen. A
masked observer categorised the eyes as per the number of
closed quadrants, and an eye was classified as having angle
closure if there were two or more quadrants of closure.
Agreement between the methods was analyzed by kappa
statistic and comparison of area under receiver operating
characteristic curves (AUC).

Results: Eighty-five subjects (85 eyes) were included, the
majority of whom were Chinese. Angle closure was detected
in 38 eyes (45%) with gonioscopy, 40 eyes (47%) using Eye-
Cam and 40 eyes (47%) with goniophotography (p = 0.69 in
both comparisons, McNemar Test). The agreement for angle
closure diagnosis (by eye) between gonioscopy and the 2
imaging modalities was high (k = 0.86; 95% Confidence Inter-
val (Cl), 0.75-0.97) while the agreement between EyeCam
and goniophotography was not as good (k = 0.72; 95%Cl,
0.57-0.87); largely due to lack of agreement in the nasal and
temporal quadrants (k = 0.55— 0.67). The AUC for detecting
eyes with gonioscopic angle closure was similar for gonio-
photography and EyeCam (AUC 0.93, sensitivity = 94.7%,
specificity = 91.5%; p > 0.95).

Conclusions: Eyecam and goniophotography have similarly
high sensitivity and specificity for the detection of gonioscopic
angle closure.

P230 MEASUREMENT OF ANTERIOR CHAMBER
CHANGES AFTER LASER IRIDOTOMY WITH THE
SCHEIMPFLUG SYSTEM (PENTACAM)

A.M. Dorado Lopez-Rosado’, E. Gutierrez Diaz', F.J. Guijarro
Oria’, E. Mencia Gutierrez', M. Polo Garcia'

'Department of Ophthalmology, 12 de Octubre Hospital,
Madrid — Spain

Purpose: to identify the quantitative changes in the angle
and anterior chamber depth after laser iridotomy with the
Scheimpflug system (Pentacam)

Material and Methods: Prospective study of 26 eyes of 15
white patients with closed or narrow angle in which a laser
iridotomy has been performed to prevent acute angle closure
glaucoma. Angle width, anterior chamber depth and anterior
chamber volume has been measured before and after the
iridotomy.

Results: Mean anterior chamber volume increase was 25.22
mm?3. The mean anterior chamber depth in the quadrant of
the iridotomy increased 0,226 mm, while it increased 0.306
mm in the inferior part. Mean angle width increased 2,656°.
No statistically significant changes in central anterior cham-
ber depth were observed.

Conclusions: Anterior chamber depth increased in all eyes,
being the change biggest in the quadrant in which the iri-
dotomy was performed and in the inferior part, with no
changes in the central depth. Total anterior chamber volume
and angle width also increased in all eyes.

P231 ANTERIOR SEGMENT DYSGENESIS IN YOUNGER
PATIENTS WITH ANGLE CLOSURE

P. Good', R. Siddiqi"

'Birmingham & Midland Eye Centre, SWBH NHS Trust, Bir-
mingham — United Kingdom

Background: Older patients with angle closure amongst a
Caucasian population are frequently associated with reduced
axial length, increased lens thickness, increased iris thick-
ness, and crowded anterior chambers. This study investi-
gates the causes of angle closure in younger patients using
Ultra Biomicroscopy (UBM)

Methods: Twenty patients with angle closure aged 30-55
years underwent UBM using an Aviso Linear 50 MHz probe.
Measurements of AC depth, AC width, lens thickness and
axial length were made, together with angle-scleral spur dis-
tance, and compared to 20 patients with angle closure aged
> 60 years. Statistical analysis was by analysis of variance.
Results: Amongst the younger age group mean AC depth
was measured as 2.8 mm (s.d. 0.3 mm), AC width at 11.3
mm (s.d. 0.5 mm), Axial length at 23.3 mm (s.d. 1.2 mm),
lens thickness at 4.7 mm (s.d. 0.4 mm), ,and angle to scleral
spur distance at 0.2 mm (s.d.0.03 mm). Amongst the older
group mean AC depth was measured at 2.4 mm (s.d.0.14
mm), AC width at 10.4 mm (s.d. 0.4 mm), Axial length at 22.5
mm (s.d. 1.1 mm), lens thickness at 4.9 mm (s.d. 0.4 mm),
and angle to sclera spur distance of 0.4 mm (s.d. 0.02 mm).
AC depth, AC width, and axial length were all significantly
greater in the younger group, and angle to sclera spur dis-
tance significantly shorter compared to the older group. Ante-
riorly rotated ciliary bodies were noted in 8 patients in the
younger group, and 4 patients in the older group. Thin irides
were noted in 9 patients in the younger group, but none in
the older group.

Conclusions: Younger individuals with angle closure are
characterized by deeper and wider AC, longer axial lengths,
more anterior iris insertion, and thinner irides when compared
to an older group of angle closure patients. We suggest that
anterior chamber dysgenesis and plateau iris are the most
common causes of angle closure in younger patients.

Clinical Examination Methods:

Imaging of the Posterior Segment

P232 COMPARISON OF MEASUREMENT ERROR OF
SPECTRAL-DOMAIN OPTICAL COHERENCE TOMOGRA-
PHY (SD-OCT) AND HEIDELBERG RETINAL TOMOGRA-
PHY (HRT)

A. Shpak', M. Malakhanova', S. Ogorodnikova', I. Shormaz’
'Department of Clinical & Functional Diagnostics, The
S. Fyodorov Eye Microsurgery Complex, Federal State Insti-
tution, Moscow — Russian Federation

Background: The purpose of the present study was to com-
pare the intraoperator and interoperator repeatability and
within-subject coefficients of variation of measurements of
the retinal nerve fiber layer (RNFL) by SD-OCT and stereo-
metric parameters of the optic disk and RNFL by HRT in
patients with initial primary open-angle glaucoma (POAG).

Methods: We studied 29 patients (29 eyes) with initial POAG.
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Each patient was examined by HRT Il (Heidelberg Engineer-
ing) and Cirrus HD-OCT (Carl Zeiss Meditec) in one session
on the same day. Both methods were performed by 2 expe-
rienced operators each taking 2 measurements in turn on
one and then on another instrument (total of 8 measure-
ments). Mean RNFL thickness and RNFL thickness in 4
quadrants as measured by SD-OCT and 13 stereometric
parameters of the optic disk and RNFL measured by HRT
were included into analysis. The repeatability was evaluated
by J.M. Bland-D.G. Altman analysis. Within-subject coeffi-
cients of variation (wsCV) were calculated using J.M.Bland
method.

Results: Mean RNFL thickness measured by SD-OCT dem-
onstrated the best intraoperator and interoperator repeat-
ability and the lowest variability. Its intraoperator wsCV (mean
for 2 operators: 1.86%) was 3 times lower as compared to
the wsCV of the best HRT stereometric parameter — rim area
(5.36%), and it was 7 times lower as compared to the wsCV
of the mean RNFL thickness measured by HRT 111 (13.04%).
Conclusions: RNFL study by the method of SD-OCT with
Cirrus HD-OCT demonstrates high repeatability and low vari-
ability, especially of the mean RNFL thickness. The measure-
ment error of SD-OCT is much lower as compared to HRT
and provides for the most stable results of the RNFL exami-
nation in patients with initial POAG.

P233 THE COMPARATIVE ANALYSIS RETINOTOMOG-
RAPHY AND HISTOLOGIC RESEARCH OF A RETINA IN
NORM AND AT PRIMARY OPEN-ANGLE GLAUCOMA

V. Strakhov', V. Alekseev', A. Yartsev', N. Korchagin’
"Yaroslavl State Medical Academy, Department of Ophthal-
mology, Yaroslavl — Russian Federation

Background: The purpose of research — the comparative
characteristic of a structural condition of a retina of an eye
according to an optical coherent tomography (OCT) and his-
tologic research of a retina in norm and at primary open-angle
glaucoma.

Methods: 76 person (138 eyes) with primary open-angle
glaucoma and 22 healthy persons (40 eyes) are surveyed
with application of a method spectral OCT on device Cirrus
HD-OCT 4000 (Germany). To fourteen patients with a termi-
nal glaucoma it has been executed enucleating the amazed
eye with the subsequent histologic research of a retina.
Results: At OCT-research it is noted, that reduction of vol-
ume and thickness of the macula in process of progressing
glaucoma is connected not only with reduction NFL and GCL,
but with reduction of thickness of all layers of a retina. So,
INL participates in reduction of thickness macular zones
equally with GCL. It is revealed reduction of thickness com-
plex RPE + IS/OS in process of progressing a glaucoma,
mainly, due to reduction a hyporeflective layer between mem-
brane Virhofe and the most external hyperreflective layer
pigmentary epithelium down to its disappearance and merge
of two hyperreflective strips in one line. Decrease in shielding
ability pigmentary epithelium retinas in the form of expansion
of a zone of penetration of light at a level horoidei is revealed.
Depth of penetration of coherent light in horoidei accrues in
process of development of glaucoma. At an estimation of
histologic structure of external layers of a retina in opinion of
with a terminal glaucoma, it is revealed reduction of thickness
and under pressure of an external and internal nuclear layer,
and also atrophy with formation of microcysts in an external
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mesh layer and in a layer of external segments of photore-
ceptors. Migration of individual kernels of bipolar cells in an
external mesh layer that can be connected with loss by ner-
vous cells of a support in the form of a network of nervous
shoots is noted. Besides it is revealed reduction of thickness
a layer pigmentary epithelium retinas with the centers of an
atrophy caused by destruction epitheliocits. Migration of indi-
vidual pigmentary cells in neurosensors a layer is found out.
Conclusion: Thus, retinotomography the picture at a glau-
coma practically coincides with structural infringements in a
histologic picture of preparations that specifies adequacy of
OCT-research of a retina. Are found out retinotomography
attributes of involving of external layers of a retina in process
of glaucoma, diseases accruing in process of development.

P234 COMPARISON OF GLAUCOMA DIAGNOSIS USING
STRATUS AND CIRRUS OPTICAL COHERENCE TOMOG-
RAPHY IN TAIWAN CHINESE POPULATION

H.-Y. Chen', Y.-C. Chang?

'Glaucoma Service, Department of Ophthalmology, China
Medical University Hospital, Taichung — Taiwan, Province of
China, 2Department of Mathematics, Tamkang University,
Taipei — Taiwan, Province of China

Background: To compare the glaucoma diagnostic power
between Stratus and Cirrus OCT in Taiwan Chinese popula-
tion.

Methods: One eye each was chosen from 21 ocular hyper-
tension (OH), 27 glaucoma suspect (GS), 35 primary open-
angle glaucoma (POAG), 26 primary angle closure glaucoma
(PACG) and 52 normal subjects. Early glaucoma (EG) was
recruited from glaucomatous eyes based on visual field
severity (better than -9 dB). All participants were imaged by
the same observer at the same visit. The area under the
receive operator characteristic (AROC) curve was used to
differentiate normal from OH, GS, POAG, PACG and EG
eyes; and the sensitivity/ specificity of each parameter from
internal normative classification was analyzed.

Results: For normal versus OH, the best AROC value was
average thickness (Stratus, 0.693; Cirrus, 0.697). For normal
versus GS, the best AROC value was average thickness
(Stratus, 0.807; Cirrus, 0.776). For normal versus POAG, the
best AROC value was average thickness (Stratus, 0.943;
Cirrus, 0.930). For normal versus PACG, the best AROC
value was 5 o’clock hour (Stratus, 0.830; Cirrus, 0.817). For
normal versus EG, the best AROC value was average thick-
ness in Stratus (0.868) and 5 o’clock hour in Cirrus (0.876).
However, all sensitivities in 5 groups were fair from the inter-
nal normal classification database in both OCTs.
Conclusions: Although Cirrus and Stratus OCTs show prom-
ising in early glaucoma detection; and two OCTs show equal
glaucoma diagnostic power. The feasibility of internal norma-
tive database for Chinese population should be addressed.

P235 LINEAR CORRELATION OF PERIMETRIC RETINAL
SENSITIVITY IN CENTRAL VISUAL FIELD AND PERI-
PAPILLARY RETINAL NERVE FIBER LAYER THICKNESS
MEASURED BY OCT — OWN OBSERVATION

M. Pieniazek', A. Nieckarz?, M. Mulak', M. Misiuk-Hojlo'
"Wroclaw Medical University, Ophthalmology Department,
Wroclaw — Poland, ?2Wroclaw University of Technology, Fac-
ulty of Fundamental Problems of Technology, Institute of
Physics, Wroclaw — Poland



Background: Previously, both linear and non linear correla-
tion between retinal sensitivity in central visual field and peri-
papillary retinal nerve fiber layer thickness in glaucoma as
well as varying level of correlation for each retinal sector were
employed, depending on the stage of progression of the dis-
ease. Provided that those parameters are of increasing use,
a retrospective study was conducted to describe the relation-
ship.

Methods: 32 females and 27 males, of mean age of 63,
patients of Glaucoma Clinic of Ophthalmology Department
of Wroclaw Medical University were included in the study.
The patients of Polish descent, suffering from open angle
glaucoma as well as those with suspected glaucoma were
chosen. Octopus 101 perimeter and TOP strategy, G2 pro-
gram were used for visual field evaluation. For measurements
of RNFL thickness Stratus OCT and fast RNFL thickness
scan was engaged.

Results: Statistically significant linear correlation between
retinal sensitivity in central visual field and peri-papillary
retinal nerve fiber layer thickness was found in all the exam-
ined sectors in glaucomatous eyes with confirmed diagnosis
as well as in the suspected ones. The strongest correlation
was established for inferior retinal nerve fiber layer sector,
corresponding with upper sector of visual field. The weakest
correlation, but still statistically significant, was found for
RNFL thickness in nasal sector and visual field in temporal
sectors. The greatest mean RNFL thickness was described
for inferior sectors (108 um ), the smallest — in temporal sec-
tors (64 um), which is in agreement with ISNT rule.
Conclusion: Optical coherence tomography as well as
perimetry are classical tools in glaucoma screening and
monitoring. Not to be underestimated is fact of their high
linear correlation in describing the peri-papillary retinal nerve
fiber layer thickness and retinal sensitivity in central visual
field both in open angle glaucoma and glaucoma suspected
eyes in all the sectors. Although, the attention must be paid
to varying degree of correlation depending on the localization
of the visual field errors and RNFLT losses.

P236 INFLUENCE OF OPTIC DISC SIZE ON THE DIAG-
NOSTIC PERFORMANCE OF MACULAR GANGLION
CELL COMPLEX AND PERIPAPILLARY RETINAL NERVE
FIBER LAYER ANALYSES IN GLAUCOMA

D. Cordeiro’, V. Lima', D. Castro', L. Castro', M.A. Pacheco’,
J.M. Lee?, M. Diamantas’, T. Santos Prata’

'Department of Ophthalmology, Federal University of Sdo
Paulo, Sao Paulo — Brazil; 2Hospital Medicina dos olhos, Sdo
Paulo — Brazil

Background: To evaluate the influence of optic disc size on
the diagnostic accuracy of macular ganglion cell complex
(GCC) and conventional peripapillary retinal nerve fiber layer
(pPRNFL) analyses provided by spectral domain optical coher-
ence tomography (SD-OCT) in glaucoma.

Methods: A total of 82 glaucoma patients and 30 healthy
subjects were included. All patients underwent GCC thick-
ness (a 7x7 mm macular grid, consisting of RNFL, ganglion
cell layer and inner plexiform layer) and pRFNL thickness
measurement (3.45 mm circular scan) by SD-OCT. When-
ever both eyes were eligible, one was randomly selected for
analysis. Initially, receiver operating characteristic (ROC)
curves were generated for different GCC and pRFNL param-

eters. The effect of disc area on the diagnostic accuracy of
these parameters was evaluated using a ROC regression
model. Subsequently, we arbitrarily chose 1.5, 2.0 and 2.5
mm? disc sizes (based on the distribution of our data) and
compared the predicted areas under the ROC curves (AUCs)
and sensitivities at fixed specificities for each of them.
Results: Average MD (mean deviation index) for glaucoma-
tous eyes was -5.3 + 5.2 dB. Similar AUCs were found for
the best pRFNL (average thickness = 0.872) and GCC
parameters (average thickness = 0.824; p = 0.19).The coef-
ficient representing disc area in our ROC regression model
was not statiscally significant for average pRFNL thickness
(-0.176) or average GCC thickness (0.088; p = 0.56). AUCs
for fixed disc areas (1.5, 2.0, and 2.5 mm?) were 0.904, 0.891,
and 0.875 for average pRFNL thickness and 0.834, 0.842
and 0.851 for average GCC thickness, respectively. The
highest sensitivities at 80% specificity for average pRNFL
(84.5%) and GCC thicknesses (74.5%) were found with disc
sizes fixed at 1.5 mm? and 2.5 mm?, respectively.
Conclusions: Diagnostic accuracy was similar between
pRFNL and GCC thickness parameters. Although not stati-
scally significant, there was a trend for a better diagnostic
accuracy of pRFNL thickness measurement in cases of
smaller discs. For GCC analysis, an inverse effect was
observed.

P237 MACHINE-LEARNING CLASSIFIERS ENHANCE
THE DIAGNOSIS OF GLAUCOMA USING HIGH-DEFINI-
TION OPTICAL COHERENCE TOMOGRAPHY

E.L. Ong', M. Baskaran', D. Chen?, J.-L. Li?, C. Cheung’,
S. Perera', C.L. Ho', Y.-F. Zheng', T. Aung'

'Singapore Eye Research Institute & Singapore National Eye
Centre, Singapore — Singapore; 2Johns Hopkins University,
Baltimore, MD — USA; 3National University of Singapore,
Singapore — Singapore

Background: |Isolated optic nerve head (ONH) and retinal
nerve fiber layer (RNFL) parameters from HD-OCT (Cirrus
Version 4.5.1.1, Carl Zeiss Meditec, Dublin, CA) have shown
good diagnostic performance. Researchers have utilized
machine-learning classifiers such as Linear Discriminant
Analysis (LDA) and Classification And Regression Tree
(CART) to enhance the performance of glaucoma parame-
ters.

Purpose: To evaluate the diagnostic performance of
machine-learning classifiers in comparison to the ONH and
RNFL parameters for discriminating normal from glaucoma-
tous eyes.

Methods: Consecutive glaucoma patients and normal sub-
jects recruited from an ongoing population based study
underwent imaging with the Cirrus HD-OCT using the Optic
Disc Cube 200x200 scan protocol (software v5.0.0) for mea-
surement of peripapillary ONH and RNFL parameters. Indi-
vidual values for area under the receiver operator
characteristic curves (AUC) for ONH and RNFL parameters
were computed and compared with machine learning classi-
fiers (LDA and CART).

Results: 508 normal subjects were compared with 184 glau-
coma subjects. Majority of the glaucoma subjects were Chi-
nese (157/184, 85.3%). Average RNFL thickness (0.92),
Inferior RNFL thickness (0.92), Vertical Cup-Disc Ratio (0.91)
and Rim area/Disc area ratio (0.90) performed better than
the other ONH and RNFL parameters. Machine-learning clas-
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sifiers resulting from LDA (0.96) and CART (0.98) outper-
formed all the individual parameters for diagnostic accuracy.
Misclassification rates in LDA and CART were found to be
very low (8% and 5.6% respectively). Discrimination of mild
glaucomatous eyes from normal eyes were lower compared
to eyes with moderate glaucoma using LDA compared to
CART (0.94 vs 0.98).

Conclusion: Machine-learning classifiers resulting from LDA
and CART can be utilized in spectral domain Cirrus HD-OCT
analysis for glaucoma discrimination.

P238 OBSERVATION AND MORPHOMETRY OF THE
GLAUCOMATOUS LAMINA CRIBROSA USING SPEC-
TRAL DOMAIN OPTICAL COHERENCE TOMOGRAPHY
(SD-OCT)

T. Fukuchi', M. Seki', J. Ueda’, T. Togano', T. Tanaka',
T. Yoshino', H. Abe’, M. Shibuya?

"Division of Ophthalmology and Visual Science, Niigata Uni-
versity, Niigata — Japan, 2Topcon Corporation, Tokyo — Japan

Purpose: To observe and measure the lamina cribrosa in
OAG patients using spectral domain optical coherence
tomography (SD-OCT).

Methods: This study included 30 OAG patients (17 with
POAG and 13 with NTG). All of the patients were examined
using SD-OCT (3D-OCT1000 Mark Il, Topcon), and the pores
of the lamina cribrosa were clearly observed. The average
age was 58.1 + 11.0 years (mean * standard deviation) and
the MD value of the Humphrey visual fields (HVF) was -15.3
+ 7.2 dB. After acquiring the OCT images using the choroidal
mode, the images were reconstructed three dimensionally
and transverse sections of the lamina cribrosa were exam-
ined. Three sections (surface, middle, and depth) were
recorded 35 ym each from the surface. Based on the densi-
ties of these images, the laminar pores were identified from
the beams or vasculature and then the mean pore area and
pore ratio against the laminar beams were calculated and
compared.

Results: While the mean pore area was 901.6 + 44.0 um?,
the mean pore ratio was 10.3 + 0.76%. Both the pore area
and ratio became statistically smaller as the measurements
moved from the surface to depth sections (p = 0.0384 and p
= 0.0470, paired t-test). The pore area and ratio were 885.9
+44.4 ym? and 10.3 £ 0.87% in POAG patients, and 922.1
+ 35.4 pym?and 10.4 + 0.61% in NTG patients, respectively.
The pore area was larger in NTG patients than POAG
patients (p = 0.0161, unpaired t-test), but the pore ratios were
similar (p = 0.9167). Neither the pore area nor pore ratio
significantly correlated with patient age, VFI or MD of HVF.
The measurements in this study are reliable because the
reproducibility was 2.82 + 1.88% and 2.78 + 1.97% for the
pore area and pore ratio, respectively.

Conclusion: The glaucomatous lamina cribrosa can be
observed and measured using SD-OCT. This technique
should be useful despite some methodological issues and
limitations. It may be possible to detect alterations in the
lamina cribrosa during the onset and progression of glauco-
matous optic neuropathy.

P239 ABSTRACT WITHDRAWN
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P240 THE CONFOCAL SCANNING LASER OPHTHAL-
MOSCOPY SUBSTUDY TO THE EUROPEAN GLAUCOMA
PREVENTION STUDY (EGPS): STUDY DESIGN AND
BASELINE FACTORS

E.M. Hoffmann’, S. Aliyeva', N. Pfeiffer', T. Zeyen?, V. Torri,
S. Miglior4, J. Cunha-Vaz®, E. Rulli®

'Dept of Ophthalmology, University Medical Center, Mainz
— Germany; 2University Hospitals Leuven, Leuven — Belgium;
3Istituto Mario Negri, Milan — Italy; *Opthalmology, Policlinico
di Monza, Monza - ltaly; Department of Ophthalmology,
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Purpose: To describe the study design and baseline factors
of the Confocal Scanning Laser Ophthalmoscopy (HRT)
ancillary study within the EGPS. This study was designed to
examine the relationship between HRT optic disk topographic
measurements and baseline demographic and ocular factors.
Methods: Four-hundred eighty-nine eyes of 489 ocular
hypertensive participants from 4 centers within the EGPS
were investigated in this substudy. Each participant com-
pleted HRT imaging at least annually. Mean images for each
image series were computed using software version 3.0.
Contour line drawing and quality control was performed by
two experienced glaucoma specialists at the HRT reading
center Mainz, trained by the OHTS HRT reading Center. The
association between the results of optic disk topography
measurements and intraocular pressure (IOP), central cor-
neal thickness (CCT), baseline photographic estimates verti-
cal cup disk ratio, asymmetry between the two eyes in cup
to disk ratio, and baseline visual field indices (pattern stan-
dard deviation, PSD) was assessed using regression analy-
sis (univariate and multivariate).

Results: 489 eyes of 489 participants showed good quality
images and could be included. Associations between optic
disk topography measurements and vertical cup disk ratio
were found for almost all stereometric optic disk parameter
in both univariate and multivariate analysis. The strongest
association was found between vertical cup disk measure-
ments and disk, cup, and rim area, cup and rim volume, cup
disk area ratio, linear cup disk area ratio, mean and maximum
cup depth (all p < 0.0001). In multivariate analysis further-
more, significant associations were found between PSD, disk
area, and HRT optic disk measurements (disk, cup, and rim
area, cup and rim volume, cup disk area ratio, linear cup disk
area ratio, and mean cup depth, p < 0.05).

Conclusions: The EGPS is the first multicenter, placebo-
controlled randomized clinical trial to use HRT for monitoring
optic disk changes in participants with ocular hypertension.
We found strong associations between vertical cup disk ratio
estimates, disk area, PSD, and HRT stereometric parame-
ters.

P241 RELATIONSHIP BETWEEN RTVUE MEASURE-
MENTS AND HFA 10-2 PARAMETERS

T. Togano', M. Shirakashi', T. Fukuchi', H. Abe’

"Niigata University Graduate School of Medical and Dental
Sciences, Niigata City — Japan

Background: Recent improvements in retinal imaging with
optical coherence tomograph (OCT) make it possible to
detect the structural changes in glaucomatous optic neu-
ropathy. Here, we assess the relationship between central
visual field sensitivity and retinal structure measured by



spectral-domain OCT in primary open-angle glaucoma
(POAG) eyes.

Methods: Right eyes of sixty-six POAG patients were
enrolled (average age: 57.9 + 12). As central visual field func-
tional indexes, mean deviation (MD), superior total deviation
(sup TD), inferior total deviation (infTD) were derived using
Humphrey field analyzer (HFA) central 10-2 SITA standard
program. OCT measurements [average RNFL thickness
(avgRNFL), superior and inferior avgRNFL (supRNFL,
infRNFL), average ganglion cell complex thickness (avg-
GCC), superior and inferior avgGCC (supGCC, infGCC)]
were obtained using RTVue-100. Correlation between each
HFA parameter and OCT measurement was calculated. Addi-
tionally, correlation between foveal thresholds and OCT
parameters (avgRNFL, avgGCC, TU1, TL1) was also calcu-
lated. All regression analysis was based on linear regression
model.

Results: The correlation coefficients (r) between MD and
avgRNFL, avgGCC were 0.484, 0.518, respectively. The
association of hemi-field total deviation with sectoral RNFL
(supTD, r = 0.385; inf TD, r = 0.579) and sectoral GCC
(supTD, r=0.525; infTD, r = 0.694) was moderate. TL1 have
the stronger relationship with foveal threshold (r = 0.703) than
avgRNFL (r = 0.415), avgGCC (r = 0.556) and TU1 (r =
0.612).

Conclusion: In POAG eyes, the RNFL and GCC measure-
ments using spectral-domain OCT reflect the central visual
field function.

P242 AGREEMENT BETWEEN TIME-DOMAIN OCT
(STRATUS OCT), AND SPECTRAL-DOMAIN OCT (CIR-
RUS HD OCT), FOR MEASURING PERIPAPILLARY RET-
INAL NERVE FIBER LAYER THICKNESS

S. Alves', F. Trancoso Vaz', C. Marques Neves?, A. Santos?,
P. Kaku', F. Esperancinha’, S. Pina’

'Glaucoma Department, Hospital Prof. Dr. Fernando Fon-
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Background: To determine the agreement between peripap-
illary retinal nerve fiber layer (RNFL) thickness measure-
ments obtained with a time-domain optical coherence
tomography (Stratus® OCT Carl Zeiss), and with a spectral-
domain OCT (Cirrus HD® OCT Carl Zeiss) in normal subjects
and subjects with ocular hypertension and glaucoma.
Methods: A total of sixty four eyes from normal subjects (23),
ocular hypertension (22) and glaucoma patients (19) were
analyzed. Assessment of the peripapillary RNFL thickness
were made using the ‘Fast RNFL Thickness (3.4)’ (Stratus
OCT) and the ‘Optic Disc Cube 200x200’ (Cirrus HD-OCT)
acquisition protocol. The relationship between RNFL thick-
ness measurements of the 2 OCTs were evaluated using a
Pearson/Spearman correlation analysis. The RNFL thickness
measurements (average, quadrant and clock-hour RNFL
Thickness) were then compared (paired t test/Wilcoxon test).
p < 0.001 was considered to be statistically significant. Sta-
tistical analyses were performed using SPSS software ver-
sion 16.0.0 (SPSS Inc., Chicago, lllinois, USA)

Results: All RNFL thickness measurements determined by
the two OCT machines were highly correlated, with the asso-
ciation being particularly strong for the inferior RNFL Thick-
ness (Pearson r = 0.973; p < 0.001). For Stratus OCT, the

average RNFL thickness (mean =+ standard deviation) was
102.3 + 13.94 um, 95.46 + 10.45 um e 68.01 + 12.91 um for
the normal, ocular hypertensive and glaucoma group. For
Cirrus HD OCT, the corresponding measurements were
93.65 + 11.27 um, 84.3