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Editorial 

Peripapillary Atrophy 

Mani Baskaran 
Medical and Vision Research Foundation, Sankara Nethralaya, Chennai, India 

Peripap i l lary atrophy (PPA) and its sign ificance in g laucoma has 

been a subject of research i nterest s ince 1 968 .  However, PPA 

remains an enigma due to the controversial l iterature on its cor­

relation with the diagnosis and progression of glaucoma. 

In this issue, Pan et al ,  in  their research into PPA in  primary 

open angle glaucoma and normal tension glaucoma (NTG), found 

PPA to be more weakly correlated with visual f ie ld defect than 

neuroretinal rim (NRR) parameters.1 These researchers discuss the 

varied opinions that exist in the l iterature relating to the significance 

of PPA as a cl in ical feature in glaucoma. 

A review article on PPA by Jonas emphasises that a and � 

zones of atrophy are second only to NRR parameters for detection 

of glaucomatous optic nerve damage.2 However, PPA is associated 

with glaucoma, especially NTG, and eventual development of disc 

haemorrhages, independent of a small NRR area, and progression 

of the disease. 

The presence of PPA, especially �-zone atrophy, at areas of NRR 

changes is wel l  documented,2 which is in favour of the association 

with glaucoma, although such eyes are present in small numbers 

in most studies. More studies are needed to identify specific risk 

factors for PPA in such eyes. 

There is controversial evidence on the negative or weak associ­

ation of PPA with g laucoma detection  and p rogress ion in the 

l iterature,1 suggesting that studies of large series of patients with 

proper documentation and sound statistical methods, especially as 

part of epidemiological studies, may be welcome in this interesting 

area. The fact that uni lateral glaucoma does not have an association 

with PPA when compared with normal contralateral eyes1 is intri­

gu ing ,  s ince the reasons for this are unclear. It is a lso unclear 

whether PPA precedes glaucomatous damage and progression or 

follows the disease process. 

Investigation into the vascular aetiology, as highl ighted by the 

experimental study of Hayreh et al, shows a higher occurrence of 
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PPA among g laucomatous, arterial hypertension-positive rhesus 

monkeys.3 The presence of disc haemorrhages in the later stages 

of the d isease process, 2 and the association of NTG with PPA 

suggest that PPA could possibly be related to intraocular pressure­

independent mechanisms. Some indirect evidence is available in 

the l iterature on PPA and acute primary angle closure; Lee et al 

found a weak correlation of PPA at 4 months follow-up.4 Contrary 

to this is the absence of enlargement of PPA in arteritic anterior 

ischaemic optic neuropathy.2 

Recent evidence from genetic studies of twins by Healey et 

al suggests that �-zone PPA can be genetically influenced, with a 

small amount of this genetic effect shared with the genes involved 

in myopia.5 Follow-up of these studies may provide guidance on 

whether PPA is an independent factor in  glaucoma. 

Wh i le  Europeans and South Ind ians have no d i fferences i n  

the occurrence of PPA,2 the prevalence of a- and �-zone atrophy 

in a Ch inese population o lder than 40 years is 70% and 20%, 

respectively.6 This may indicate a higher prevalence of PPA in the 

general population and a racial difference, which might influence 

the possible association with glaucoma in future studies. 
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The Relationship between Peripapillary Atrophy and Primary 
Open Angle Glaucoma 

Ying Zi Pan, Ze Qin Ren, Mei Li, Rong Hua Qiao 
Department of Ophthalmology, Peking University First Hospital, Beijing, China 

Aim: To evaluate the relationship between peripapillary atrophy, cup-disc ratio , and visual field 
defect in Chinese patients with primary open angle glaucoma. 
Methods: The study included 45 eyes of 45 patients with primary open angle glaucoma with high 
intraocular pressure and 40 eyes of 40 patients with normal tension glaucoma. Forty patients had 
unilateral visual field defects. Stereoscopic colour optic disc photographs were morphometrically 
evaluated. 
Results: Both the a-zone area and the �-zone area weakly correlated with glaucomatous visual 
field defects, while cup-disc ratio showed a relatively strong correlation with visual field defects. 
Only cup-disc ratio and age were found to be risk factors for the occurrence of visual field defects 
by logistic regression analysis. Among the 40 patients with mulateral visual field defects, the cup 
area, cup-disc ratio, and a-zone area of the eyes with visual field defects were significantly greater 
than in the eyes without visual field defects (cup area, p < 0.001; cup-disc ratio, p < 0.0001; a-zone 
area, p = 0.0045). There was no significant difference in �-zone area between the 2 eyes (p = 0.426). 
The frequency of occurrence of peripapillary atrophy was also similar between the 2 eyes. 
Conclusions: T he relationship between peripapillary atrophy and the severity of visual field 
defects might not be as strong as that between cup-disc ratio and visual field defects. The 
occurrence and the areas of peripapillary atrophy may not be as clinically useful as the classical 
optic disc parameters of cup-disc ratio, either for diagnosing or for predicting the stah1s of visual 
field defects in patients with glaucoma. 

Key words: Atrophy, Glaucoma, open-angle, Visual fields 

Asian J Ophthalmol. 2008; 1O:114- 7 

Introduction of PPA and opt ic d i sc parameters between the 2 eyes of 40 

The relationship between peripapi l lary chorioretinal atrophy (also patients with un i lateral visual f ield defects due to POAG or NTG 

called parapapil lary chorioretinal atrophy; PPA) and glaucoma was was performed. 

f irst described in the 1 920s, when PPA was thought to be an early 

sign of glaucoma.1 In the past 20 years, a number of investigators 

in various countries have reported that the area of PPA is larger 

and the prevalence rate is higher in patients with glaucoma than 

in people without glaucoma.2·5 However, there are no data on the 

relationship between PPA and glaucoma among Chinese people with 

g laucoma and minor refraction errors. Therefore, a retrospective 

cl in ical study of the presence of PPA among 85 Chinese patients 

with pr imary open angle g laucoma (POAG) and normal tension 

glaucoma (NTG) with refraction <3 D was conducted. A comparison 
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Methods 

Patients 
The study sequentially enrol led 45 patients (45 eyes) with POAG 

and 40 patients (40 eyes) with NTG attending the Department of 

Ophthalmology, Peking Un iversity First Hospita l ,  Be ij i ng ,  Ch ina, 

between 2001 and 2003. All patients had documented high-quality 

stereoscopic colour optic disc photographs. Among the 85 patients, 

40 had uni lateral visual field defects (20 eyes with POAG and 20 

eyes with NTG). All patients gave informed consent for the study. 

All patients underwent complete ophthalmological examination, 

inc lud ing visual acuity and refraction , s l it- lamp b iomicroscopy, 

d i rect optha lmoscopic fundus examination , Goldmann dynamic 

visual f ie ld examinations, gonioscopy, d iurnal intraocular pressure 
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(IOP) curve assessment with Goldmann applanation tonometry, Figure 1. a-Zone (long arrow) and �-zone (short arrow) in a glaucomatous 

and stereoscopic colour optic d isc photographs (Retinal Camera, 

TRC-SS; Topcon Corp, Tokyo, Japan). 

POAG was defined as the presence of typical g laucomatous 

optic nerve damage and reproducible g laucomatous visual f ield 

defects, open angles on gonioscopy, IOP >21 mm Hg at the time of 

diagnosis or at any time during the course of disease, and absence 

of other ocular or intracranial disease that might affect the optic 

disc or visual field. The diagnostic criteria for NTG were the same 

as for POAG, except that the patients had never experienced an 

increase of IOP to ;:::21  mm Hg. 

Semiquantitative grad ing was performed accord ing to the 

Goldmann visual f ie ld examination results, using the 14e test object, 

as follows: 1 ,  mi ld visual field defect (paracentral scotoma or nasal 

steps); 2, moderate visual f ie ld defect (arcuate scotoma in the 

upper or lower area); and 3 ,  serious visual field defect (ring scotoma 

or a small island of central vision with or without an accompanying 

temporal island). 

Inclusion criteria included a clear stereoscopic colour optic disc 

photograph (colour reversal f i lm) obtained with in 3 months of a 

reproducible visual field examination. Patients were excluded if they 

had a spherical equivalent refractive error >+3.00 D or <-3.00 D, 

best-corrected visual acu ity of <0.8 ,  or a h istory of other eye 

diseases, surgery to the eye, optic disc anomalies, or other related 

fundus lesions likely to affect the optic disc or peripapillary region 

measurements such as lens opacity. Only one eye was selected 

for each patient; the selection was random for patients with 2 eyes 

meeting the inclusion criteria. 

Design 
Video camera was used to transform the stereoscopic co lour  

photographs of the optic disc and peripapillary region into electrical 

signals (the patients' names were bl inded). An image collection 

plate was used to convert the signals into digital images composed 

of 640 x 480 points, which were displayed on the computer screen. 

The MPIAS-500 mu lt imed ia colour graph text analysis system 

(Qianping Image Engineering Corp, Wuhan, Ch ina) was used to 

del imit the boundaries of these regions manually, via man-machine 

conversation using the stereoscopic colour optic disc photograph 

as a reference, and the computer system automatically measured 

the del imited area. The disc margin was defined as the inner border 

of the scleral ring of Elschnig. The �-zone was an area with large 

scleral and choroidal vessels exposed next to optic disc, and the 

a-zone was the peripheral area with irregular high or low pigments 

(Figure 1 ). Calibration was conducted before each measurement. 

The intraobserver reproducib i l ity of this method of measuring PPA 

has been described in a previous publ ication.6 

Asian J Ophthalmal. 2008 Vol 1 0 No 2 

eye. 

\ 

t 

I 
Data Collection and Statistical Analysis 
Data collection included the following: 

• age, sex, and strength of the refraction error 

• structural parameters of the optic disc and PPA, including disc 

area, cup area, cup-disc ratio, a-zone area (aA), �-zone area (�A), 

and occurrence rates of the a- and �-zones 

• degree of visual field defects. 

The Stata version 8.0 statistical package (Statacorp, Texas, USA) 

was used for statistical analysis. Spearman correlation analysis was 

used to check the correlativity between the 2 variables. Multiple 

factor logistic regression analysis was performed on the correlative 

factors of g laucomatous visual f ie ld defects. Paired comparison 

was performed on the distribution of the d ioptric strength of 2 eyes, 

with 1 D as a demarcation. For the paired data of 2 eyes, t test 

and paired symbol rank test were used for measurement data and 

McNemar test was used for enumeration data. A p value of <0.05 

was considered to be statistically significant. 

Results 

The rank correlation analysis showed that there was low correlation 

between aA, �A and the degree  of v isua l  f ie ld  damage (aA, 

r =  0.246, p = 0.005; �A, r= 0.2302, p = 0.0092), but there was a 

relatively strong correlation between cup-disc ratio and degree of 

visual field damage (r = 0.5624, p .,; 0.0001 ) .  

In the regression analysis of the occurrence of glaucomatous 

visual f ie ld damage and possib le corre lation factors, presence 

of visual field damage of g laucoma was used as a dependent 

variable , and age, sex, d ioptric strength, graded cup-disc ratio, 

1 15 



Peripapillary Atrophy and Primary Open 
Angle Glaucoma 

Table 1. Regression analysis of factors correlating with the occurrence of glaucoma. 

Variable Coefficient of Standard Wald x' df p Value Odds 95% Confidence 
regression error ratio interval 

Age 0.050 0.021 5.566 0.01 8* 1 .051 1 .008-1 .095 

Graded cup-disc ratio t 2.351 0.445 27.91 6 0.000* 1 0.491 4.387-25.089 

Constant 6.206 1 .579 1 5.446 0.000 0.002 

* Statistically significant factors. 
t Cup-disc ratio was graded as: <0.4, �0.4, <0.6, and �0.6. 

Table 2. Comparison of disc area, cup area, and cup-disc ratio between the affected and fellow eyes of patients with unilateral visual field defects (n = 40). 

Eye 

Affected eye 

Fellow eye 

Difference 

* Significance: t = 5.332, p < 0.001 . 
t Significance: t = 5.1 26, p < 0.0001 . 

Disc area (SO) [mm] 

2.23 (0.37) 

2 . 17  (0.38) 

0.06 (0.2 1 )  

area of  a-zone, and presence of �-zone were used as independent 

variables. The results showed that only age and graded cup-disc 

ratio were possible influencing factors (Table 1 ) .  
The d isc area, cup  area, cup-d isc ratio ,  aA, and �A were 

compared between the affected and fellow eyes of patients with 

POAG and NTG with uni lateral visual field defects. Cup area, cup­

disc ratio, and aA of eyes with visual field defects were signifi­

cantly g reater than those of eyes without visual f ie ld defects . 

However, there was no sign ificant difference in �A between the 

2 eyes (Tables 2 and 3) .  The frequency of PPA occurrence was 

also simi lar between the 2 eyes (Tables 4 and 5) . There was no 

statistically s ign ificant d ifference in the d istribution of refraction 

error between the 2 eyes (Z = -0.577, p = 0.564). 

Discussion 

So far, there is no defin itive conclusion on the role of PPA in the 

d iagnosis of g laucoma. Many authors have reported that there 

is a s i g n i ficant assoc i at ion between P PA and g laucomatous 

optic neuropathy and visual f ield defects .37 8 Some researchers 

have found that the large area of the �-zone or PPA-disc ratio to 

be pred ictive factors for the progression of g laucomatous optic 

neuropathy and visual field defects,3 7 and noted that the rate of 

occurrence of �-zone increased with glaucoma progression.8 Con­

versely, other researchers did not find this relationsh ip between 

PPA and g laucomatous optic neuropathy, especia l ly in patients 

with uni lateral glaucoma.9-1 1 Nevarez et al reported that when IOP 

increases, resulting in manifestations of glaucomatous impairment, 

there is no significant change in PPA, and only some patients with 

late-stage glaucoma have enlarged PPA due to atrophy of the retinal 

p igment epithel ium.9 Puska and Raitta suggested that PPA is an 

inborn feature of the eye; optic nerve impairment is not necessarily 

accompanied by PPA, and nerve f i bre damage m ight occur in 

Cup area (SO) [mm] 

1 . 1 1  (0.37)* 

0.87 (0.36) 

0.24 (0.28) 

Cup-disc ratio (SO) [mm] 

0.49 (0. 1 0)t 

0.39 (0 . 1 2) 

0 . 10  (0.1 2) 

that there was no statistically s ignificant d ifference between the 

prevalence of PPA in eyes with progression of glaucoma and non­

progressive ocular hypertension . 1 1 

As there were no significant differences in either the morpho­

metric or visual f ie ld analysis between patients with POAG and 

NTG in this study, they were analysed together; the average and 

standard deviation for the a- and �-PPA areas in each type of 

g laucoma was reported in a previous study. 1 2 The corre lation 

analysis for this study showed that there was a strong correlation 

between cup-d isc ratio and the degree of visual field defect, but 

Table 3. Comparison of a-zone area (aA) and �-zone area (�A) between the 

affected and fellow eyes of patients with unilateral visual field defects (n = 40). 

Eye 

Affected eye 

Fellow eye 

Difference 

aA (SD) [mm] 

0.78 (0.64)* 

0.53 (0.34) 

0.25 (0.52) 

* Significance: t = 3.02, p = 0.0045. 
t Not significant: S = 1 3.5, p = 0.426 (paired symbol rank test). 

�A (SO) [mm] 

0.16 (0.35)t 

0 . 13  (0.37) 

0.02 (0. 1 5) 

Table 4. Comparison of the occurrence rates of a-zone between the affected 

and fellow eyes of patients with unilateral visual field defects (n = 40). 

Affected eyes Total 

Fellow eyes Without a-zone With a-zone 

Without a-zone 0 2 2 

With a-zone 2 36* 38 

Total 2 38 40 

* s = 0.0000; p = 1 .000, >0 05 

Table 5. Comparison of the occurrence rates of �-zone between the affected 
and fellow eyes of patients with unilateral visual field defects (n = 40). 

Affected eyes Total 

Fellow eyes Without �-zone With �-zone 

Without �-zone 26* 5 31 

With �-zone 2 7 9 

Total 28 1 2  40 

people with PPA when the IOP increases. 1 0 Quig ley et al also found • s = 1 2857: p = o 2568, >O 05 
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there was only a low corre lation between the area of a-zone and 

�-zone and the degree of visual field defect in these patients. These 

findings agree with previous reports.4 1 3 1 4 

For the mu lti p le factor reg ression analysis, the presence of 

visual f ield defect was used as a dependent variable, and age, 

sex, refraction error, g raded cup-d isc ratio, ex.A, and presence of 

�-zone were used as independent variables. Only age and cup­

disc ratio were possible i nfluencing factors for glaucomatous visual 

field defects - the area of a-zone and presence of �-zone had no 

sign ificant influence on the occurrence of glaucomatous visual field 

defects. These results agree with those of Budde and Jonas, who 

found that the proportion of enlarged �-zones was h igher in patients 

with progressive g laucoma than i n  those with non-progressive 

glaucoma. 1 5  However, the enlarged �-zone was only present in a 

few patients with progressive glaucoma (5 of 81 patients). Since 

the preva lence rate was low, these authors be l i eved that the 

increase of �-zone was of l ittl e  s ign if icance for est imation of 

glaucoma progression. These findings suggest that the relationship 

between �-zone and g laucoma m ight not be as strong as that 

between the cup-disc ratio and visual field defects. 

This study also compared the area and prevalence rate of PPA 

between the affected and fellow eyes of patients with un i lateral 

visual f ield defects, and found that the cup area, cup-disc ratio, 

and ex.A in the eyes with visual f ie ld defects were s ign i ficantly 

greater in the affected eyes than in the fellow eyes. However, the 

occurrence rates of a-zone and �-zone and the area of �-zone 

were s imi lar in the 2 eyes This result agrees with the results of 

other studies of PPA in patients with uni lateral visual field defects 

due to g l aucoma.9 · 1 0  Th is suggests that a lthough peop le with 

�-zones might have a high susceptib i l ity to glaucoma, the disease 

may have a m in imal inf luence on the structure of the �-zone. 

This would explain why a number of studies have shown that the 

relationship between PPA and visual field defects was not as strong 

as the relationship between traditional optic disc parameters, such 

as cup-disc ratio, and visual field defects. Glaucoma might lead 

to secondary PPA changes in  some ind ividuals, but these might 

be smal ler than the visual field changes. This suggests that PPA 

might be a secondary structural lesion of the choroid and retina in 

the peripheral area of the optic disc caused by glaucoma in some 

specific populations. 

Patients with myopia >-3.00 D were excluded from this study 

because PPA is different in eyes with moderate and high myopia than 

in healthy eyes. This could be a confounding factor in the research. 

This study found a low correlation between PPA and the degree 

of visual field defects in patients with glaucoma, and multiple factor 

analysis could not confirm the influence of the area of a-zone and 

presence of �-zone on the occurrence of glaucomatous visual field 
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defects. The cup-disc ratio was not only related to the severity 

of visual field impairment, but also to the risk for g laucomatous 

visual field defects. In this study, the relationship between a-zone, 

�-zone, and visual field defects was not as close as the relationship 

between cup-d isc ratio and the degree of v isual f ie ld defects. 

Therefore, PPA m ight not be effective as a sens it ive spec if ic 

independent d iagnostic i ndex for g laucoma. Further study into 

the susceptibi l ity of individual patients to the secondary changes 

of PPA, the factors leading to these secondary changes, and the 

relationship between PPA (a-zone and �-zone) and g laucoma is 

needed. 
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Original Article 

Response to Latanoprost Monotherapy among Malay 
Patients with Glaucoma 

Min Tet Cheong,1 Maharajah Kodisvary,1 Vengadasalam Selva Raja,1 Yaakob Azhany,1 
Bin Alwi Zilfali l ,2 Ahmad Tajudin Liza-Sharmini1 
1 Department of Ophthalmology, and 2Human Genome Centre, School of Medical Sciences, 

Health Campus, Universiti Sains Malaysia, Kata Bharu, Malaysia 

Aim: To determine the prevalence of Malay patients with glaucoma who failed to respond to once-daily 
latanoprost monotherapy with a clinically meaningful reduction of intraocular pressure. 
Methods: This was a retrospective, non-comparative study of 67 Malay patients with newly diagnosed, 
previously untreated primary open angle glaucoma, ocular hypertension, or pseudoexfoliative glaucoma. 
Baseline intraocular pressure was documented from the clinical records of the selected patients. Evaluation 
of the intraocular pressure-lowering effect was documented after 3 months of treatment with once-daily 
latanoprost 0.005% monotherapy. Patients who achieved <20% intraocu/ar pressure reduction after 3 

months of treatment were considered non-responders. 
Results: Topical latanoprost monotherapy provided significant intraocu/ar pressure-lowering after 3 months 
of treatment (30.2%; 1 7.5 mm Hg [SO, 4.2 mm Hg]) compared with baseline (p < 0.001) .  Fourteen patients 
(20.9%) were non-responders according to the response criteria. These patients had a significantly higher 
intraocular pressure following treatment than responders (22. 7  mm Hg [SO, 4.5 mm Hg] us 16 . 1  mm Hg [SO, 
2.8 mm Hg; p < 0.001) .  There were no significant differences in baseline intraornlar pressure, age, and sex 
between responders and non-responders. 
Conclusions: Topical latanoprost was proven to be an effective intraocular pressure-lowering antiglaucoma 
drug among Malay patients, with a small group of patients (20.9%) who were not responsive. It is importan t  
to identify this group of patients to maximise the intraocular pressure-lowering effect, minimise side effects, 
and promote compliance, thus delaying the progression of glaucoma. 

Key words: Asian continental ancestry group, Glaucoma, open-angle, Latanoprost 

Asian J Ophthalmol. 2008;10:118-22 

Introduction antig laucoma medications. The popularity of medical treatment 

escalated with the recent report of a h igh inc idence of cataract 

formation following fi ltration surgery.4 

The current definition of g laucoma identifies intraocular pressure 

( IOP) only as a risk factor - although it is the only modif iable 

risk factor1 - which d iffers sign ificantly from the previous theory 

that IOP was a causative factor for glaucoma. The Early Manifest 

Glaucoma Trial Group demonstrated a strong association between 

IOP reduction and progression of glaucoma.2 A simi lar association 

was observed among patients with advanced glaucoma.3 Medical 

treatment with topical antiglaucoma drugs has become the main­

stay of management, due to the development of more potent topical 
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The prostag land in analogues, c lass 1 anti g laucoma drugs,  

are the most recent med ications to be introduced for g laucoma 

treatment, and provide IOP reduction of 30%. Prostaglandin ana­

logues such as latanoprost 0.005% are bel ieved to reduce IOP by 

increasing the uveoscleral outflow,5 6  unl ike the action of topical 

�-blockers that inhibit aqueous production. Various studies have 

demonstrated the higher !OP-lowering effect of latanoprost over 

t imolol for patients with primary open angle g laucoma (POAG) , 7  

ocular hypertension (OHT) ,8 and pseudoexfoliation g laucoma,9 as 

well as for chronic angle closure glaucoma. 1 0 Latanoprost is slowly 

replacing the inexpensive timolol as the first- l ine medication for 

glaucoma management. However, studies have demonstrated the 

© 2008 Scientific Communications International Limited 
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presence of a subgroup of patients who failed to achieve cl inically compared with the pretreatment IOP. The percent of IOP reduction 

meaningfu l IOP reduction with topical latanoprost. 1 1 - 1 4  Scherer was calcu lated based on the difference in  IOP between baseline 

reported that 25% of Caucasian pati ents with g laucoma who and after 3 months of treatment. Patients with IOP reduction <20% 

were receiving latanoprost demonstrated IOP reduction of <20%, 1 1  from base l ine were considered non-responders. 

which is equivalent to a class 3 antig laucoma medication. How-

ever, no s imi lar study has investigated non-responders among a Results 

Southeast Asian population. The aim of this study was to determine 1 59 med ica l  records of newly d iag nosed Malay patients with 

the percent of non-responders among a Malay popu lation re- g laucoma who attended the Hospital Un iversiti Sains Malaysia 

ceiving topical latanoprost as monotherapy. Identifying th is group from 2001 to 2003 were rev iewed. S ixty seven patients with 

of non-responders is essential for customising the treatment of previously untreated POAG, OHT, or pseudoexfoliative glaucoma 

g laucoma, maxim iz ing the !OP- lowering effect, and m in im is ing who met the study i nclusion criteria were enrol led. There were 

side effects. 37 women (55 .2%) and 30 men (44.8%) .  The mean age was 

Methods 

Patients 
The medical records of patients with newly diagnosed, previously 

untreated POAG, OHT, or pseudoexfol iative g laucoma who were 

given once-daily latanoprost 0.005% as in itial monotherapy were 

reviewed. El igible patients were recruited retrospectively from the 

g laucoma database of newly d iagnosed patients with g laucoma 

who attended the Hospital Universiti Sains Malaysia, Kata Bharu, 

Malaysia, from January 2001 to January 2003. The inclusion criteria 

were newly diagnosed POAG, OHT, or pseudoexfoliative glaucoma in 

either 1 or both eyes, based on an IOP >21 mm Hg, glaucomatous 

characteristics of the optic disc, and visual field changes, supported 

by gonioscopic f ind ings and s l it- lamp examination . Only 1 eye 

was included in the study; the eye with the higher pretreatment 

IOP was selected for patients with bi lateral glaucoma, and, if the 

pretreatment IOP was equal in both eyes, the right eye was chosen. 

Patients enrolled in the study were treatment-na'lve Malays, older 

than 40 years, who subsequently started latanoprost 0 .005% 

monotherapy. 

Exclus ion criteria were angle closure g laucoma; secondary 

g laucomas such as neovascular or inflammatory g laucoma; and 

history of intraocular surgery, laser surgery, or ocular inflammation 

such as uveitis prior to in it iation of latanoprost treatment. Pa­

tients whose records included inadequate data on the criteria for 

d iagnosis and who were documented as non-compl iant by the 

treating ophthalmologist were also excluded. 

Design 
The pretreatment IOP measurement was obtained using Goldmann 

applanation tonometry between 8.00 am and 1 .00 pm in the clinic 

setting .  Patients were prescribed topical latanoprost 0.005% at 

night, and were advised about the correct adm inistration technique 

and the importance of compliance. The IOP measurement after 3 

months of treatment was obtained from the medical records and 
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69. 1  years (SD,  1 0 .6 years; range ,  44 to 89 years) . The mean 

pretreatment IOP was 25.4 mm Hg (SD, 5 .2 mm Hg). The mean 

cup-d isc ratio was 0.61 (SD ,  0.07; range ,  0.50 to 0.70), mean 

deviation (MD) was -8.84 (SO, 3 . 1 2 ;  range, -0.36 to -1 9.78), and 

pattern standard deviation (PSD) was 3.00 (SO, 2.06; range, 1 .03 

to 1 1 .82). The overal l mean IOP after 3 months of treatment with 

latanoprost monotherapy was 1 7 .5  m m  Hg (SD,  4 . 2  m m  Hg) ,  

representing a statistically significant decrease from basel ine of 

30.2% (p < 0.001 , paired t test) [Figure 1 ] .  

Fourteen patients (20.9%) d id  not respond to treatment (Table 1 ) .  

Five patients demonstrated <1 0% reduction in IOP, with the lowest 

IOP reduction being 5.9% (Table 2). The IOP of non-responders 

(22.7 mm Hg; SD, 4.5 mm Hg) was significantly higher than that of 

responders (1 6.1 mm Hg; SD, 2.8 mm Hg) [p < 0.001 , non-paired t 

test] after 3 months of treatment (Figure 2). However, there was no 

statistically significant d ifference in pretreatment IOP between the 

2 groups (Table 1 ) .  In addition, there were no significant d ifferences 

in age, sex, type of glaucoma, MD, or PSD between the responders 

and non-responders (Table 1 ). 

Figure 1. Pre- and post-treatment intraocular pressures for newly diagnosed 

Malay patients with glaucoma. 

* p < 0.001 . 
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Table 1 .  Characteristics of responders and non-responders to latanoprost 

monotherapy in a Malay population with glaucoma (n = 67). 

Sex 
Male 

Female 
Mean age (SO) (years] 
Type of glaucoma 

Primary open angle 
Ocular hypertension 

Pseudoexfoliation 

Mean deviation (SO) 

Pattern standard 

deviation (SO) 

* Pearson chi-squared test. 

Discussion 

Responders Non-responders p Value* 

(n = 53; 79.1%) (n = 1 4; 20.9%) 

26 4 

27 1 0  
68.5 ( 1 0.7) 71 . 1  (1 1 . 1 )  

45 1 1  
2 0 

6 3 

-9.0 (3.3) -8.2 (2.2) 
3.2 (2.3) 2.4 (0.9) 

0.39 

0.42 

0.49 

1 .00 

1 .00 

Topical latanoprost 0 .005% monotherapy was effective for lowering 

IOP in this study of Malay patients with open angle glaucoma, which 

is in agreement with studies conducted in various populations.1 1 - 1 4 

This retrospective review was conducted during the first few years 

of topical latanoprost use in Malaysia. During th is period, 42 . 1  % 

of al l  newly diagnosed Malay patients with glaucoma (67 patients) 

were treated with latanoprost monotherapy. The majority of the 

patients had mi ld to moderate glaucoma. Other newly diagnosed 

patients with glaucoma were treated with other medications such 

as t imolol or g iven latanoprost as adjunctive therapy. Based on 

the definition of a poor responder as <20% IOP reduction from 

basel ine, 1 4  patients (20.9%) in this study were poor responders. 

The defi n it ion of a non-responder varies wide ly ;  if <30% IOP  

reduction had been selected as a cut-off point, the number of poor 

responders would be greater. 

In a small retrospective study involving 20 patients with glau­

coma, Scherer also reported a subgroup of Caucasian patients who 

did not respond with the expected IOP reduction . 1 1 This researcher 

found that 5 patients (25%) failed to achieve <'.20% IOP reduction 

or a reduction of >5 mm Hg from base l ine ,  which is s im i lar to 

the outcome of this study. In a larger scale study, a similar non­

responder rate was found 3 months after treatment, with a lower 

IOP reduction (<1 5%) as the definition of non-responder.1 5 This 

invalidated the in itial hypothesis of this study of a possible higher 

non- responder rate among a p i gmented popu lat ion .  Although 

latanoprost is known to induce i ris p igmentation by increasing 

me lanocyte synthes is ,  1 6  un l ike t imo lo l ,  1 7  the concentrat ion or 

effectiveness is not affected by the amount of pigmentation in an 

ind iv idual .  A study to compare the effectiveness of latanoprost 

and timolol in 8 d ifferent populations, half of whom were Asian, 

found that mean diurnal IOP reduction was sign ificantly better in 

Asian patients treated with latanoprost . 1 4  Several studies have 

reported a lower percentage of non-responders among various 

Asian populations, ind icat ing that latanoprost is more effective 

in p igmented i ndividuals . 1 2 1 4  A s im i lar f ind ing was observed i n  

a study compar ing latanoprost and t imo lo l  among b lack and  

Caucasian populations. 1 8  This study was s imi lar to a USA study1 5 

in terms of basel ine IOP, but the mean IOP reduction was higher in 

this Malaysian population (Table 312 1 5 1 9 20) .  However, other studies 

failed to sign ificantly correlate racial difference with response rate 

to latanoprost due to the inclusion of a smaller number of different 

races.8·21 

Baye r et a l  i nvesti gated the poss i b l e  c l i n ica l  parameters 

for p red i c t i ng  the response to l atanoprost among  pat ients 

with g laucoma. 2 1 Although a moderate d i rect correlation with 

pretreatment IOP and weak inverse corre lation with age were 

found by Bayer et al , 21 there was no significant association with 

c l i n ical parameters in  th is  study. A non-responder group with 

a lower mean I OP  before treatment cou ld  have a bear ing on 

the i nterpretation of the results, as a lower in it ial IOP might be 

Table 2. Demographic characteristics and intraocular pressure of non-responders. 

Patient Sex Age Type of Baseline IOP Post-treatment IOP IOP reduction Percent IOP 

number (years) glaucoma (mm Hg) (mm Hg) (mm Hg) reduction 

1 Female 45 POAG 23 1 9  4 1 7.4 

2 Female 61 POAG 24 20 4 1 6.7 

3 Female 79 POAG 26 22 4 1 5.4 

4 Female 82 POAG 34 28 6 1 7.6 

5 Female 60 POAG 34 32 2 5.9 

6 Male 83 POAG 23 1 9  4 1 7.4 

7 Female 60 POAG 22 20 2 9.1 

8 Male 82 POAG 22 20 2 9.1 

9 Female 72 POAG 22 1 8  4 1 8.2 

1 0  Female 74 POAG 32 26 6 1 8.8 

1 1  Female 69 POAG 28 24 4 1 4.3 

1 2  Male 71 PXG 32 30 2 6.3 

1 3  Female 79 PXG 22 20 2 9.1 

1 4  Male 79 PXG 23 20 3 1 3.0  

Abbreviations: IOP = intraocular pressure; POAG = primary open angle glaucoma; PXG = pseudoexfoliation glaucoma. 
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Figure 2. Comparison of intraocular pressure at baseline versus 3 months 

after treatment between responders and non-responders to latanoprost 

monotherapy. 

* p < 0.52. 

t p < 0 .001 . 
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expected to exhibit a reduced response to therapy. However, as 

latanoprost acts on uveoscleral outflow, which is considered to be 

pressure independent, the pretreatment IOP might not influence 

the action of latanoprost, although some investigators have found 

otherwise.21 22 A pretreatment IOP of <1 5 mm Hg has been found 

to be significantly associated with non-response to latanoprost in 

Japanese patients, most of whom had normal tension glaucoma.23 

The response rate is not affected by age, which contrad icts 

an earlier hypothesis that the ageing ci l iary muscle in older pa­

tients modifies uveoscleral outflow, and results in  a better effect 

for elderly patients . 24 In this study, the effect of latanoprost for 

younger patients (younger than 40 years) was not i nvestigated, 

a lthough latanoprost has been found to be more effective for 

younger patients.21 This study was conducted among patients with 

POAG, OHT, or pseudoexfoliation glaucoma; there was no sign ificant 

association for type of glaucoma with the response rate due to the 

small number of patients with OHT or pseudoexfol iation glaucoma. 

Although there was no association between poor response and 

Table 3. Comparison of intraocular pressure (IOP) for different study popu­

lations. 

Mean Mean IOP Mean IOP 

baseline IOP reduction reduction 

(mm Hg) (SO) [mm Hg] (95% confidence 
interval) 

USA'5 25.5 6.7 (3.4) 6.2-7.2 

Scandinavia19 25.1 7.7 (2.9) 7.3-8 .1 
UK20 25.2 8.6. (2.6) 8.2-9.0 

lndia12 24.9 8.8 (3.3) 8.2-9.2 

Malaysia 25.4 7.8 (5.3) 6.7-9.2 

(current study) 
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OHT in this study, this may not be a true reflection for this type of 

glaucoma. There was also no sign ificant association between sex 

and response to latanoprost in this study, s imi lar to the results from 

previous studies.8 15 

There are l imitations to this study, primarily due to the retro­

spective nature of the study design. It was not possible to standard­

ise the exact time of day that IOP measurements were taken and 

to ascertain the diurnal variation, although the IOP measurements 

were conducted between 8 .00 am and 1 . 00  pm .  The morning 

IOP measurement obtained in this study may have resulted in an 

inaccurate IOP reduction due to the time of admin istration of the 

drug. Topical latanoprost provides its maximum effect 1 2  to 1 8  

hours after instil lation.25 Twenty four-hour IOP monitoring would 

better show the !OP- loweri ng effect of topical latanoprost and 

the IOP fl uctuation between responders and non-responders.26 

Further, compl iance was not mon itored among the partic ipants 

and compl iance was assumed based on regular follow-up visits. 

The response rate was l imited to 3 months of treatment. Camras 

et al found that the non-responders tend to improve over a longer 

duration of fol low-up, as 26% of the non-responders had a res­

ponse after 6 months of follow-up.15 A longer treatment duration of 

up to 1 2  months might reduce the percentage of non-responders. 

In conclusion, this retrospective review ind icated that 20.9% 

of previously untreated Malay patients d iagnosed with POAG, 

OHT, or pseudoexfo l iative g laucoma did not achieve a c l inical ly 

meaningful reduction in IOP when treated with once-daily latano­

prost monotherapy. 

Acknowledgement 

The authors thank Dr Wan Hazabbah Wan Hitam, Head of Depart­

ment, Department of Ophthalmology, Un iversiti Sains Malaysia 

Hospital, Kata Bharu , Malaysia, for his support and encouragement. 

References 
1 .  Sommer A, Tielsch JM, Katz J, et al. Relationship between intra­

ocular pressure and primary open-angle glaucoma among the white 

and black Americans. The Baltimore Eye Survey. Arch Ophthalmol. 

1 991 ; 109:1 090-5. 

2. Heijl A, Leske MC, Bengtsson B, Hyman L, Bengtsson B, Hussein 

M; Early Manifest Glaucoma Trial Group. Reduction of intraocular 

pressure and glaucoma progression: results from the Early Manifest 

Glaucoma Trial. Arch Ophthalmol. 2002; 1 20: 1 268-79. 

3. The Advanced Glaucoma Intervention Study (AGIS). 7. The relation­

ship between control of intraocular pressure and visual field deterio­

ration. The AGIS Investigators. Am J Ophthalmol. 2000;1 30:429-40. 

4. AGIS (Advanced Glaucoma Intervention Study) Investigators. The 

Advanced Glaucoma Intervention Study: 8: Risk of cataract forma­

tion after trabeculectomy. Arch Ophthalmol. 2001 ; 1 1 9: 1 771 -9. 

5. Lindsey JD, Kashiwagi K, Kashiwagi F, Weinreb RN. Prostaglandin 

action on ciliary smooth muscle extracellular matrix metabolism: 

impl ications for uveoscleral outflow. Surv Ophthalmol .  1 997;41 

(Suppl 2):S53-9. 

1 2 1  



Response to Latanoprost in Malaysia 

6. Toris CB, Camras CB, Yablonski ME.  Effects of PhXA41 , a new 

prostaglandin F2 alpha analog, on aqueous humor dynamics in 

human eyes. Ophthalmology. 1 993; 1 00: 1 297-304. 

7. Mishima HK,  Masuda K, Kitazawa Y, Azuma I, Araie M. A com­

parison of latanoprost and timolol in primary open angle glaucoma 

and ocular hypertension. A 12 week study. Arch Ophthalmol. 1 996; 

1 1 4:929-32. 

8. Watson P, Stjernschantz J. A six-month , randomized, double­
masked study comparing latanoprost with timolol in open-angle 
glaucoma and ocular hypertension. Ophthal mology. 1 996; 1 03: 

1 26-37. 

9. Konstas AG, Maltezos AC, Gandi S, Hudgins AC, Stewart WC. 

Comparison of 24-hours intraocular pressure reduction with two 

dosing regimens of latanoprost and timolol maleate in patients with 

primary open-angle glaucoma. Am J Ophthalmol. 1 999; 1 28:1 5-20. 

10 .  Chew PT, Aung T, Aquino MV, Rojanapongpun P, for the EXACT 

study. lntraocular pressure-reducing effects and safety of latano­

prost versus timolol in patients with chronic angle-closure glau­

coma. Ophthalmology. 2004; 1 1 1  :427-34. 

1 1 .  Scherer WJ. A retrospective review of non-responders to latano­

prost. J Ocular Pharmacol Ther. 2002 ; 1 8:287-91 . 

1 2 . Thomas R, Parikh R, Sood D, Vijaya L, et al. Efficacy of latanoprost 

for glaucoma treatment: a three-month multicentric study in India. 

Indian J Ophthalmol. 2005;53:23-30. 

1 3. Zhang W, Po LW, Dua HS, Azuara- Blanco A. Meta-analysis of 

randomized controlled trials comparing latanoprost with timolol in 

the treatment of patients with open angle glaucoma or ocular hyper­

tension. Br J Ophthalmol. 2001 ;85:983-90. 

1 4. Hedman K, Larsson L I .  The effect of latanoprost compared with 

timolol in African-American, Asian, Caucasian and Mexican open­

angle glaucoma or ocular hypertension patients. Surv Ophthalmol. 

2002;47(Suppl 1 ):77-89. 

1 5. Camras CB, Hedman K, for US Latanoprost Study Group. Rate of 

response to latanoprost or timolol in patients with ocular hyperten­

sion or glaucoma. J Glaucoma. 2003;12 :466-9. 

1 6. Smith-Thomas L, Moustafa M, Spada CS, et al. Latanoprost­

induced pigmentation in human iridial melanocytes is fibroblast 

dependent. Exp Eye Res. 2004;78:973-85. 

1 7. Otaleju SO, Ajayi AA. The lack of efficacy of topical beta-blockers, 

timolol and betaxolol on intraocular pressure in N igerian healthy 

volunteers. Eye. 1 999;1 3:758-63. 

1 8. Kitnarong N, Zhao Y, Netland PA, Kent AR. Efficacy of latano­

prost and timolol maleate in black and white patients. Adv Ther. 
2004;21 :203-1 3. 

19 .  Alm A, Widengard I. Latanoprost: experience of 2-year treatment in 

Scandinavia. Acta Ophthalmol Scand. 2000;78:71 -6. 

20. Watson PG, The latanoprost Study group. Latanoprost: two years 

experience of its use in United Kingdom. Ophthalmology. 1 998; 

1 05:82-7. 

21 . Bayer A, Henderer JO, Kwak T, Myers J, Fontanarosa F, Spaeth 

GL. Clinical predictors of latanoprost treatment effect. J Glaucoma. 

2005; 1 4:260-3. 

22. Rulo AH, Greve EL, Geijssen HC, Hoyng PF. Reduction of intra­

ocular pressure with treatment of latanoprost once daily in pa­

tients with normal-pressure glaucoma. Ophthalmology. 1 996; 1 03: 

1 276-82. 

23. Ikeda Y, Mori K, Ishibashi T, Naruse S, Nakajima N, Kinoshita S. 

Latanoprost nonresponders with open-angle glaucoma in the Japa­

nese population. Jpn J Ophthalmol. 2006;50:1 53-7. 

24. Tamada Y, Taniguchi T, Murase H,  Yamamoto T, Kitazawa Y. Intra­

ocular pressure-lowering efficacy of latanoprost in patients with 

normal-tension glaucoma or primary open angle glaucoma. J Ocul 
Pharmacol Ther. 2001 ; 1 7: 1 9-25. 

25. Mishima HK, Kiuchi Y, Takamatsu M, Racz P, Bito LZ. Circadian 

intraocular pressure management with latanoprost: diurnal and 

nocturnal intraocular pressure reduction and increased uveoscleral 

outflow. Surv Ophthalmol. 1 997;41 (Suppl 2):S1 39-44. 

26. Asrani S, Zeimer R, Wilensky J, Gieser D, Vitale S, Lindemuth K. 

Large diurnal fluctuations in intraocular pressure are an independent 

risk factor in patients with glaucoma. J Glaucoma. 2000;9:1 34-42. 

Cal l  for Papers 

1 22 

Asian Journal of OPHTHALMOLOGY invites authors to submit manuscripts on subjects relating to c l in ical practice and 

research in  ophthalmology, g laucoma, and related discip l ines. The Journal publ ishes Original Articles, Review Articles, Case 

Reports, Technical Notes, Pictorial Ophthalmology, Conference Reports, and Letters to the Editor. 

Interested authors should refer and adhere to the Journal's Information for Authors (the ful l  version is available onl ine at 

www.seagig.org). All manuscripts submitted for publ ication wi l l  be assessed by peer review, and acceptance of any paper 

cannot be guaranteed. 

Manuscripts should be subm itted onl ine at www.seagig.org or may be sent on d isk: The Editor- in-Chief, Asian Journal 
of OPHTHALMOLOGY, c/o Scientific Communications I nternational Lim ited, Suite C, 1 O/F, Wo On Bui ld ing, 1 0  Wo On Lane, 

Central, Hong Kong; onl ine submission is preferred. 

All authors of manuscripts publ ished in Asian Journal of OPHTHALMOLOGY wil l  receive a free 1 -year subscription to 

the Journal. 

Asian Journal of OPHTHALMOLOGY is indexed in  EMBASE/Excerpta Medica; past issues of the Journal can be accessed 

at www.seagig.org. 

Asian J Ophthalmol. 2008 Val l 0 No 2 



Original Article 

Phototherapeutic Keratectomy for Granular Dystrophy 

Sharadini P Vyas, Varshi M Rathi 
Sri Ganapati Netralaya, Jalna, India 

Aim: To determine the effect of phototherapeutic keratectomy for patients with granular dystrophy. 
Methods: Eight eyes of 5 patients who underwent phototherapeutic keratectomy for granular dystrophy 
were enrolled; 3 patients underwent phototherapeutic keratectomy in both eyes. The outcome measures were 
pre- and postprocedure uncorrected visual acuity, best spectacle-corrected visual acuity, and postoperative 
refraction. 
Results: The mean age of the patients was 20.6 years (50, 6 .7 years). All patients presented with decreased 
vision. The mean preoperative uncorrected visual acuity was 6/24, which improved to 6/15 postoperatively. 
The pre-plwtotherapeutic keratectomy best spectacle-corrected visual acuity was 6/12, which improved to 
6/6 postoperatively (p = 0.0088). Refraction was available for 5 eyes; the mean postoperative refraction was 
+2. 1 5  D (50, +0.45 0). All patients /iad a clear visual axis postoperatively and no complications were 
encountered. None of the patients had recurrence by the last follow-up (mean, 8.8 months; SO, 8.2 months). 
Conclusions: This small series of patients found phototherapeutic keratectomy to be a safe and effective 
technique for the management for granular dystrophy. Larger case-con trol studies comparing photo­
therapeutic l\eratectomy with other techniques are required to validate these results. 

Key words: Corneal surgery, laser, Granular dystrophy, corneal, Lasers, excimer, Hyperopia, Recurrence 
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Introduction 

Granu lar dystrophy is an autosomal dominant corneal stromal  

dystrophy, characterised by the presence of sharply demarcated 

anterior and midstromal opacities in the centre of the cornea. ,  

The stroma between the opacities remains clear and the l imbus is 

spared . ,  In advanced disease, the opacities may increase in size 

and coalesce, resulting in decreased vision. 1 Visual rehabil itation is 

done by either penetrating or lamellar keratoplasty, each of which 

has l imitations. Phototherapeutic keratectomy (PTK) is an alternative 

management approach for stromal d isease.2·4 Exc imer laser is 

used to excise d iseased tissue with precision without damaging 

the adjacent corneal tissues. The safety and efficacy of PTK has 

been established for the management of anterior corneal d iseases 

such as spheroidal degeneration, corneal dystrophies, band-shaped 
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keratopathy, and scars.2·4 This study was performed to determine 

the effect of PTK for patients with granular dystrophy. 

Methods 

Patients 
The data of 5 patients d iagnosed with granular dystrophy who 

underwent PTK were co l l ected from the med ical records .  The 

criteria for diagnosis were the presence of grey-white opacities in 

the anterior and mid-stroma, with clear areas in  between, sparing 

the l imbus in both eyes (Figure 1 ) .  All patients underwent com­

plete ophthalmological examination, includ ing uncorrected visual 

acuity (UCVA), best spectacle-corrected visual acuity (BSCVA), slit­

lamp biomicroscopy, and ultrasound pachymetry using Tomey's 

pachymeter; some patients also underwent manifest refraction and 

fundoscopy. All patients gave informed consent. 

Procedure 
The Apex Plus excimer laser (Summit Technology Inc, Waltham, 

USA) with a repetition rate of 1 0  Hz and fluence of 1 80 mJ/cm2 

was used to perform PTK. The eye was anaesthetised with topical 

l idocaine 4%. The l ids were separated w ith a wire specu lum.  

Patients were asked to fixate on a green target l ight with in the 

de l ivery system . The ep ithe l i um was debr ided manual ly with 
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Figure 1 .  Preoperative photograph of granular dystrophy showing anterior Figure 2. Postoperative photograph taken 3 months after phototherapeutic 

and midstromal corneal opacities with clear areas in between and sparing keratectomy showing a clear visual axis. 

the limbus. 

a hockey-stick knife. A 6-mm ablation zone was used and the improved to 6/6 postoperatively; this d ifference was statistically 

pu lses ranged from 1 52 to 250. After receiving 70% to 80% of significant (p = 0.0088). UCVA improved by 2 l ines in 3 eyes and 

the target pulses, the patients underwent slit-lamp biomicroscopy. by 1 l ine in 2 eyes, decreased by 1 l ine in 2 eyes, and remained 

Additional ablation was performed based on the central corneal unchanged in 1 eye. BSCVA improved by ::::2 l ines in 6 eyes and 

clarity and preoperative pachymetry. remained unchanged in 2 eyes. No eyes had loss of BSCVA. 

The surface was moistened with a cel lu lose sponge soaked Refraction data was available for 5 eyes (Table 1 ). All patients 

in methylce l lu lose 0.7%, as a masking flu id ,  and was replen ished had hyperopia post-PTK (Table 2) . 

as and when requ ired. At completion, topical homatropine 2%,  

d ic lofenac 0 .3%,  and c i profloxaci n  0 .3% were insti l led and a 

pressure patch was appl ied to the eye. Al l eyes had a pressure 

patch app l ied da i ly  unt i l  the ep i the l ia l  defect hea led .  F luoro­

metholone 0 . 1  % eye drops were admin istered every 4 hours for 

1 week, w ith the dos ing reg imen tapered over 1 month ,  and 

top ica l  methy lc e l l u lose 0 . 7 %  4 t imes da i l y  was g iven  for 2 

months. 

Statistical analysis was done using ccstat software . Snel len 

visual acuity was converted to log MAR values for calculation of 

the mean and the results were reconverted into Snellen fractions. 

The p value was calcu lated using Student paired t test. 

Results 

There were 4 men and 1 woman. The mean age was 20.6 years 

(SO, 6 .7  years; range, 1 4  to 30 years). The mean follow-up was 

8.8 months (SO, 8 .2  months; range, 1 . 5 to 22 .0  months) . Three 

patients underwent b i lateral PTK. Comp lete re-epithe l ial isation 

occurred in all eyes within 3 days. All patients had a clear visual 

axis postoperatively (Figure 2). None of the patients had recurrence 

of granular dystrophy at the last fol low-up. There were no laser­

induced compl ications. 

The mean UCVA was 6/24 preoperatively, which improved to 

6/1 5 after PTK. The mean preoperative BSCVA was 6/1 2 ,  which 
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Discussion 

Most stromal deposits are located in the anterior stroma.5 Pre­

viously, either lamel lar or penetrating keratoplasty was preferred 

for improving vision for these patients. However, with the advent of 

the Excimer laser, PTK has been shown to be safe and effective for 

the management of various corneal lesions, with improvement in 

BSCVA for anterior corneal disorders.2·4 PTK smooths the corneal 

surface and improves vision, thereby avoiding or delaying corneal 

transplantation .  

Maloney et  al2 and Campos et al4 reported improvement in  

visual acu ity by >2 Snel len l ines in 45% to 50% of patients using 

PTK. In  th is study, BSCVA improved by ::::2 l ines in 6 eyes (75%) at 

the last follow-up ,  and remained stable in the remaining 2 eyes. 

The clarity of the visual axis improved in all eyes (Figure 2). 

Whi le UCVA improved in 5 of 8 eyes, UCVA decreased or re­

mained unchanged in  3 eyes. The reason for this was induced 

hyperopic sh i fts due to fl atten i ng  of the cornea by ablation of 

the central t issue. However, the sh ift was smal l  and was easi ly 

amenable to spectacle correction .  Other authors have reported a 

greater degree of postoperative hyperopia in a higher percentage 

of patients.2.4 67 In th is study, use of a masking agent, smaller depth 

of ablation, and greater ablation zone may have l imited the severity 

of postoperative hyperopia. 
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Table 1 .  Patients' characteristics before and after phototherapeutic keratectomy. 

Patient Age Preoperative Zone Number Postoperative Follow-up 

number/ (years)/ 
UCVA Refraction BSCVA 

diameter of 
UCVA Refraction BSCVA 

(months) 
eye sex (mm) pulses 

1/R 1 4/M 6/9 ± /-0.50x30 6/6 6 1 52 6/1 2 +2.001+ 1 .00x5 6/6 1 0.0 

1 /L 6/9 ± /-0.50x1 50 6/6 6 200 6/1 2 + 1 .00/+ 1 .  75x75 6/6 1 .5 

2/L 1 6/M 6/1 2 ND 6/1 2 6 250 6/1 2 +0.75-1 .25x80 6/6 1 .5 

3/L 30/M 6/60 + 1 .50/-3.25x1 00 6/1 2 6 200 6/1 8 +O. 75+ 1 .50x90 6/6 1 3.0 

4/R 25/F 6/60 ± /-2.50x30 6/24 6 200 6/36 + 1 .50/-1 .50x90 6/6 22.0 

4/L 6/60 +0.50-3x180 6/36 6 200 6/1 2 +1 .00 6/6 1 8.0 

5/R 1 8/M 6/1 8  ND 6/1 8 6 1 98 6/1 2 ± /-2.00x30 6/6 2.5 

5/L 6/24 ND 6/24 6 200 6/1 2 +0.50+0.75x180 6/6 2.0 

Abbreviations: BSCVA = best spectacle-corrected visual acuity; L = left; ND = not done;  A = right; UCVA = uncorrected visual acuity. 

Table 2. Mean refractive spherical equivalent before and after phototherapeutic keratectomy. 

Patient number/eye Pre-phototherapeutic keratectomy 

1/R 

1/L 

3/L 

4/R 

4/L 
Mean 

so 

Abbreviations: L = left; R = right. 

-0.25 

-0.25 

± 
-1 .25 

-1 .00 
-0.55 
0.54 

Recurrence of g ranu lar  dystrophy is another  we l l -known 

compl ication after lamellar or penetrating keratoplasty.8 Lyons et al 

reported the recurrence of granular dystrophy in almost al l grafts 

with in  1 3  to 36 months of surgery and recommended lamel lar 

keratoplasty as a primary procedure for patients with superficial 

deposits in granular dystrophies.8 Dinh et al reported recurrence of 

granular dystrophy in 7 of 1 3  eyes after PTK at a mean follow-up 

period of 31 .9 months.9 No recurrence of granular dystrophy was 

observed in this study after a mean follow-up period of 8.8 months. 

The short follow-up may explain the lack of recurrence of granular 

dystrophy. If recurrence occurs, PTK can be safely repeated based 

on the thickness of the residual stromal bed. 

The l im itations of this study are that it is retrospective and 

enrolled only a small number of patients. Larger prospective case­

control studies are required to validate these results. 

PTK is safe and effective for the management of g ranular 

dystrophy. PTK can be the first- l ine management for th is disease, 

particularly in countries where there is a scarcity of optical-grade 

corneal tissue and a long waiting l i st for keratoplasty. PTK is a 

repeatable procedure and can delay, or even obviate, the need for 

keratoplasty. 
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Post-phototherapeutic keratectomy 

1 week 5 weeks Last follow-up (months) 

0.75 1 .50 2.25 (1 0.00) 

1 .00 1 .50 1 .75 (1 .50) 

3.00 2.25 1 .75 (1 3.00) 

3.25 3.00 2.00 (22.00) 

4.25 4.25 2.50 (1 8.00) 
2.45 2.50 2.05 (12.85) 
1 .51 1 .1 6  0.32 (7.95) 
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Original Article 

Risk Factors for Low Vision in Elderly People in a Rapidly 
Developed Society 

Abdulbari Bener, 1 ·2 Huda S Al-Mahdi,3 Fareed A Warid,3 Sara M Darwish4 
1 Department of Medical Statistics and Epidemiology, Hamad General Hospital, Hamad 

Medical Corporation, Doha, Qatar, 2Depar1ment of Evidence for Population Health Unit, 
School of Epidemiology and Health Sciences, The University of Manchester, Manchester, 

UK, 3Depar1ment of Ophthalmology, and 4Depar1ment of Endocrinology, Hamad General 
Hospital, Hamad Medical Corporation, Doha, Qatar 

Aim: To determine the prevalence of low vision and its correlation witlz associated risk factors in an elderly 
population in a rapidly developed Arabian society. 
Methods: A prospective descriptive study enrolled all patients older than 50 yenrs w/10 were referred fro1 1 1 
the Department of Endocrinology outpatient clin ics to the Departlllent of Ophthalmology at tlze Hamad 
General Hospital, Doha, QatarJrom January 2003 to December 2006. All patients underwent visual arnity 
testing, using the Snellen E chart, and an eye examination, using a slit lamp, to ascertain the prevalence of 
visual impair111ent among elderly people, as well as associated comorbidities and demographic characteristics. 
Results: The prevalence of low vision was higher among women (52 . 7%) than among men (43 . 7% ) .  

Overall, 47.6% of the patients had low vision. Most patients were i n  the 50 to 5 9  years age group (men, 
45.5%; women, 51 .4%). Nearly 40% of the patients with low vision had consanguineous marriages. Only 
32.2% had a family history of visual impairment. Patients with type 2 diabetes mellitus (relative risk, 1 . 32; 

95% confidence interval, 1 . 1 3-1 .54), hypertension (relative risk, 1 . 30; 95% confidence in terval, 1 . 1 1 -1 .5n 

and retinopathy (relative risk, 1 . 71 ;  95% confidence interval, 1 .39-2 . 10) were at significantly lzigher risk for 
low vision than were patients without these comorbidities (p < 0.0001 ) .  Nearly lzalj of the patients with low 
vision had diabetes mellitus ( 44. 7%). 

Conclusions: The prevalence of low vision was high in this elderly population, especially in women. Type 2 

diabetes mellitus, hypertension, and retinopathy were significant risk factors for low vision. 

Key words: Aged, cohort studies, Epidemiology, Vision disorders, Vision, low 
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Introduction visual impairment.3 Visual impai rment can disrupt interpersonal 

relationships and l imit an individual's abi l ity to perform routine daily 

activities. However, visual function changes with age and most 

changes are amenable to correction with spectacles and do not 

affect daily activities. 

Visual impairment is a growing concern for people aged 70 years 

and older. According to the World Health Organization, there are an 

estimated 45 mi l l ion bl ind people worldwide, with an additional 1 35 

mi l l ion individuals who are visually impaired. 1  Globally, cataract is 

the leading cause of bl indness, with approximately 1 6  to 20 mi l l ion 

people having a b l i nding cataract. 1 -4 It has been estimated that 

more than 50% of people aged 60 years and older experience visual 

impairment.2-10 Ocular morbid ity increases steadi ly with age and 

it has been estimated that 4% to 1 6% of people in the USA have 
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One in 9 people older than 65 years experiences serious vision 

loss, with the rate increasing to 1 in 4 people older than 85 years. 1 1  

Many people aged 70 years or older experience significant vision 

loss as a natural consequence of ageing. Visual problems occur 

in 21 % to 50% of o lder adu lts. However, v isual prob lems are 

often not detected in older people, and 25% of elderly people use 

inappropriate visual correction aids . 1 2  

V isual impairment among elder ly people receives m i n imal 

attention. The association between vision loss and type 2 d iabetes 

me l l itus ,  hypertens ion ,  and other various health condit ions is 
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wel l  documented. 1 3-1 7  The aim of this study was to determine the 

prevalence of low vision and associated risk factors in a rapidly 

developed Arabian society. 

Methods 

Patients 
In this prospective descriptive study, all patients older than 50 years 

who were referred from the Department of Endocrinology outpatient 

clinics to the Department of Ophthalmology at the Hamad General 

Hospital, Doha, Qatar, were enrol led between January 2003 and 

December 2006. The Hamad General Hospital (HGH) is the main 

academic medical institution in  Qatar, provid ing comprehensive 

tertiary health care services for the residents of Qatar, and is 

therefore a suitable institution for population-based studies. Ninety 

percent of all eye health outpatient visits in  Qatar occur at the HGH. 

In 2006, there were 84,925 people in Qatar older than 50 years. 

Since the majority of elderly patients with ocular morbid ity in 

Qatar are treated at the Ophthalmology outpatients cl inic, this study 

focused on individuals referred from the Endocrinology outpatients 

clinic to determine the prevalence of low vision and its associated 

risk factors. 1 OOO e lderly patients with ocular morb id ity were 

referred to the Ophthalmology outpatients cl inic during the study 

period. Al l patients were screened to identify the major risk factors 

associated with low vision .  

Of 1 OOO patients referred to the Ophthalmology outpatients 

cl inic, 851 (85%) consented to participate in the study. The 1 5% of 

patients who did not participate in the study were unable to attend 

scheduled appointments, were lost to follow-up, or had no time or 

interest in participating in the study. Data on consanguinity, family 

visual history, type 2 d iabetes mel l itus, hypertension, retinopathy, 

nephropathy, and neuropathy were recorded. 

Approval for the study was obtained from the Research Ethics 

Committee of the Hamad Medical Corporation. The study adhered to 

the tenets of the Helsinki declaration and written informed consent 

was obtained from the participants after explanation of the aims 

and nature of the study. 

Design 
The International Statistical Classification of Diseases and Related 

Health Problems1 8 was used for the def in i t ions of the v isua l  

impairment categories. Eye examination was performed using a 

slit lamp (Topcon, Tokyo, Japan) and visual acuity was tested using 

tumbl ing E letters at a d istance of 6 m (20 ft). The participants' 

uncorrected visual acuity was measured separately for each eye, 

followed by best spectacle-corrected visual acuity (BSCVA). Visual 

acuity was recorded as the smal lest l ine at which patients could 

read the 4 letters correctly. If a patient was unable to read the 
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largest E letters in the chart (20/400 E letters) at 6 m, then finger 

counti ng and 'hand movement' was done at 1 m or more. Low 

vision and bl indness were defined as BSCVA in the better eye of 

worse than 20/60 to 20/400 and worse than 20/400, respectively. 

Statistical Analysis 
Student t test was used to ascerta in  the d ifference between 

means of 2 continuous variables and confirmed by non-parametric 

Mann-Whitney test. Fisher exact test and chi-squared test were 

used to com pare frequenc ies between 2 or more categorical 

variables. Spearman's corre lation coefficient was used to evaluate 

the strength of concordance between variables. A p value of <0.05 

was taken as the cut-off for sign ificance. 

Results 

There were 483 men and 368 women. The mean ages of the men 

and women were simi lar at 62.4 years (SO ,  1 3 .0 years) and 63.5 

years (SO, 1 O years), respectively. Table 1 shows the demographic 

characteristics of the patients and the prevalence of low vision by 

sex. The prevalence of low vision was higher among women (52.7%) 

than among men (43.7%). Most of the patients were in the 50 to 59 

years age group; 45.5% were men and 51 .4% were women. 

More than 65% of the patients watched television from a 

short distance away, 39.7% were in a consanguineous marriage, 

32.2% had family history of visual impairment, 1 1 .5% had severe 

low vision, 4.0% had profound low vision , and 1 .3% were nearly 

b l i nd .  Near-to-normal v is ion (21 .2%) and moderate low vis ion 

(1 6 .3%) were higher in  women, whi le severe low vision (1 2 .2%) 

and profound low vision (4.6%) were higher in men. A significant 

difference was found in the vision evaluation between men and 

women (p = 0.01 4) . 

Table 2 shows the evaluation of low vision and its risk factors 

in patients older than 50 years. Patients with low vision had type 

2 d iabetes mel l itus (44.7%), hypertension (41 .0%), or retinopathy 

(40.7%). Patients with type 2 diabetes mel l itus (relative risk [RR], 

1 . 32 ;  95% confi dence i nterval [C l ] , 1 . 1 3 - 1 . 54) , hypertens ion 

(RR,  1 . 30; 95% C l ,  1 . 1 1 -1 .52), or retinopathy (RR,  1 .71 ; 95% Cl ,  

1 . 39-2 . 1 0) were at s ignif icantly h igher risk for low vision (p < 

0 .0001 ). Type 2 d iabetes mel l itus, hypertension, and retinopathy 

were the major contributors to low vision. Nearly half of the patients 

with low vision (44.7%) had type 2 d iabetes mel l itus, which was 

l ikely to have been causative of nephropathy and neuropathy. 

The correlations between the severity of low vision and age 

(r= 0.41 8, p < 0.01 ) ,  hypertension (r= 0.734, p < 0.01 ) , type 2 dia­

betes mell itus (r= 0.540, p < 0.01 ) ,  retinopathy (r= 0.31 6, p < 0.01 ) ,  

nephropathy (r = 0.337, p < 0 .01 ) ,  and neuropathy (r = 0 .349, 

p < 0.01 ) were statistically sign ificant. 
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Vision Loss in Elderly People 

Table 1 .  Demographic characteristics of elderly patients and the prevalence men were less l ikely to report visual impairment than women.4 In 
of low vision by sex (n = 851 ). 

th is study, 47.6% of patients were affected by some type of ocular 
Variable Men (SO) Women (SD) p Value morbidity. Nearly half the patients had low vision, which is simi lar to 

[n = 483] [n = 368] 
the findings in other studies.1 -8• 12- 1 7  Both men and women were at 

Age group (years) 

50-59 220 (45.5) 1 89 (51 .4) risk for age-related low vision . Although comparisons of prevalence 

60-69 1 67 (34.6) 1 29 (35. 1 )  0.025 rates are difficult because of different methods of assessment and 
70-79 79 (16 .4) 44 (1 2.0) age grouping, the findings of th is study are consistent with rates �so 1 7  (3.5) 6 (1 .6) 

Nationality reported elsewhere . 1 -4·6-8· 1 6· 1 7 
Oatari 260 (53.8) 277 (75.3) <0.001 A study by Wallhagen et al reported that 1 2 .3% of the partici-
Non-Qatari 223 (46.2) 91 (24.7) 

pants experienced moderate or severe v isual  impairment ; 1 9 a Occupation 

Retired 1 96 (40.6) 80 (21.7) h igher rate of moderate or severe visual impairment (29.2%) was 
Business 1 47 (30.4) 35 (9.5) noted in this study population. Crews and Campbel l ,  in the National 
Clerical 81 (16.8) 31 (8.4) <0.001 

Police/mil itary 59 (1 2.2) 1 7  (4.6) Health Interview Survey on Disabil ity (NHIS-D), documented 22.4% 
Housewife 0 (0.0) 205 (55.7) of patients with fair vision and 1 5 .3% with poor vis ion in thei r 

Near television watching 
study population.7 The prevalence rates for low vision were simi lar 

Yes 313 (64.8) 254 (69.0) 

No 1 70 (35.2) 1 1 4  (31 .0) 0 . 196 for the NHIS-D study7 and current study. 
Consanguineous marriage This study found that 1 .3% of patients were nearly bl ind, which 

Yes 1 97 (40.8) 1 41 (38.3) 0.255 

No 286 (59.2) 227 (61 .7) is s imi lar to the rate of 1 .0% found in an eye survey conducted 

Vision impairment among South lndians.20 In the Tehran eye study, the prevalence rate 
Vision loss 21 1 (43.7) 1 94 (52.7) 

for bl indness was low (0 .28%).21 
Normal vision 272 (56.3) 1 74 (43.3) 0.01 0 

Family history of vision impairment In this study, nearly half the patients with low vision had type 
None 329 (68.1)  248 (67.4) 2 d iabetes me l l itus (45%) . D iabetes me l l itus was the pri mary 
Mother 47 (9.7) 47 (1 2.8) 

cause of low vision in 7 .3% of patients attending an eye cl inic in Father 44 (9.1 )  3 3  (9.0) 0.596 

Both parents 35 (7.2) 24 (6.5) Melbourne, Austra l ia . 22 In a community-based study conducted 
Siblings 28 (5.8) 1 6  (4.3) in Ankara, Turkey,23 the prevalence of low vision in the population 

Vision evaluation 

Normal (20/20) 272 (56.3) 1 74 (47.3) with diabetes mel l itus was 1 0.8%. The low vision rate in this study 
Near normal (20/30 to 20/60) 68 (1 4 .1 )  78 (21 .2) population was higher than the rates in the Australian and Turkish 
Moderate low vision (20/70 to 56 (1 1 .6) 60 (1 6.3) 0.0 14  

studies. 20/160) 

Severe low vision (20/200 to 59 (1 2.2) 39 (1 0.6) In this study, type 2 diabetes mel l itus, hypertension, and retina-
20/400) pathy were the major contri butors to low v is ion .  D iabetes was 
Profound low vision (20/500 to 22 (4.6) 1 2  (3.3) 

20/1000) associated with nephropathy and neuropathy in many of these pa-
Near blindness (20/1 0000) 6 (1 .2) 5 (1 .4) tients, but these conditions were not associated with vision loss. 

Recent population studies from western countries have shown that 

Discussion age-related macular degeneration, g laucoma, and retinal vessel 

Low vision and b l indness are important publ ic health problems. diseases, including diabetic retinopathy and retinal vein occlusion, 

This study supports the increasing level of visual impairment with are the most common causes of visual impairment in an e lderly 

age as a social concern. The prevalence of low vision in this study population.24 

was h igher among elderly women (52 .  7%) than among e lderly Many e lderly people accept low vision, bel ieving that there is no 

men (43 .7%). A similar result was found by Campbel l et al, in that effective treatment, attributing it to the ageing process, or denying 

Table 2. Evaluation of low vision and its risk factors in patients older than 50 years. 

Variable Normal vision Low vision Relative risk 95% confidence interval p Value 

(n = 446) (n = 405) 

Type 2 diabetes mell itus 1 1 0 (24.7) 1 81 (44.7) 1 .32 1 . 1 3-1 .54 <0.0001 

Hypertension 1 04 (23.3) 1 66 (41 .0) 1 .30 1 . 1 1 -1 .52 <0.0001 

Retinopathy 68 (1 5.2) 1 65 (40.7) 1 .71 1 .39-2 . 1 0  <0.0001 

Nephropathy 58 (1 3.0) 1 54 (38.0) 1 .83 1 .46-2.29 <0.0001 

Neuropathy 44 (9.9) 1 42 (35. 1 )  2 .1 1 1 .63-2.75 <0.0000 
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its existence. This study has reported population-based data for the 

prevalence of low vision and its correlation with type 2 d iabetes 

mel l itus and other associated factors. 

The study findings indicate that the prevalence of low vision 

is h i gh  among e lderly peop le ,  espec ia l l y  among women .  The 

prevalence of low vision was greater among patients with type 

2 d iabetes mel l itus and hypertension. Type 2 diabetes mel l itus, 

hypertension, and retinopathy were significant risk factors for low 

vision . This survey indicates the need for the deve lopment and 

implementation of a national registry for screening and del ivery 

of effective eye care services and visual impairment prevention 

programmes. 
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Case Report 

Ocular Tuberculosis with Cerebral Tuberculoma 

Yanyun Chen, Ningli Wang, Xiaoyan Peng, Qingjun Lu 

Beijing Tongren Eye Center, Beijing Tongren Hospital, Capital Medical University, Beijing, China 

Tubercu losis has re-emerged as a serious public health problem, raising the possibility that tuberculous 
eye disease may also become more prevalent. Although ocular tuberculosis associated with central nervous 
system tuberculoma has rarely been reported in the literature, prompt treatment can save sight. This report is 
of a 28-year-old man with ocular tuberculosis associated with subparietal tuberculoma who lost sight in one 
et; e. 
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Introduction 

Recently, tuberculosis has re-emerged as a serious publ ic health 

problem, raising the possibi l ity that tuberculous eye disease may 

also become more prevalent. Ocular TB, i nvolving any tissue of 

the eye, is a rare event, occurring in 1 % of all cases of TB. 1 The 

ophtha lmic man ifestations of tuberculosis are wel l described in  

the literature. However, ocular tuberculosis associated with central 

nervous system (CNS) tuberculoma has rarely been reported i n  

the l iterature . This report i s  o f  a patient with ocular tuberculosis 

associated with subparietal tuberculoma. 

Case Report 

A 28-year-old Chinese man presented to the Beij ing Tongren Eye 

Center, Beijing Tongren Hospital, Beij ing, China, in 2006 with com­

pla i nts of progressive loss of vision in  the right eye dur ing the 

preceding 7 months, with red eye, severe pain ,  photopsia, and 

floaters. He did not have night sweats or weight loss. 

He had previously attended a local hospital, where ultrasono­

graphy showed a mass in the right choroid, measuring 1 5  x 7 x 

1 1  mm, with no blood vessel signal. Fundus fluorescein angiography 

revealed an elevated choroid mass with many yellowish exudates, 

mostly located at the posterior pole and the temporal side of the 

fundus, with slightly d i lated retinal vessels and haemorrhage. He 

was suspected to have ocular tuberculosis. Unfortunately, he did not 

undergo an isoniazid therapeutic test because of the inconvenient 

transport to hospital. 

Three months before presentation to the Beij ing Tongren Eye 

Center, the visual acuity in h is r ight eye decreased to counting 
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Figure 1 .  Ocular tuberculosis presenting as a yellowish solitary elevated 
lesion, measuring 10 x 7 mm. 

fingers and, 1 0  days later, he had no light perception in the right 

eye .  One  month before h i s  consu ltat i on ,  the pati ent found a 

yel lowish sol itary e levated lesion, measuri ng 1 0  x 7 mm in the 

temporal side of his right eyeball (Figure 1 ) .  He had no other known 

medical conditions. 

At examination ,  the pati ent was b l ind in  the right eye, with 

obvious proptosis. Visual acu ity was normal in  the left eye. At 

sl it- lamp exam ination of the right eye, a clear lens, normal i ris, 

and anterior chamber f lare (+) were found (F igure 2). A c lear 

view of the fundus was not possible because of opaque vitreous. 

Ultrasonography revealed retinal detachment and a mass located 

under the detached retina. The patient had no palpable cervical 

or axi l l ary lymphadenopathy. C-reactive protein was 1 0 .8 mg/L 

(normal range, 0-80 mg/L). Complete blood cell count was normal. 

A tubercul in skin test and sputum culture for TB were negative, but 

a chest radiograph showed bi lateral diffuse infi ltration with some 

calcification foci in the upper lobe of the lung. As the tuberculosis 

© 2008 Scientific Communications International Limited 



Figure 2. Anterior segment showing anterior chamber flare (+). 

Figure 3. Enhanced magnetic resonance imaging of the brain showing high­

density lesions with a ring enhancement consistent with cerebral abscesses 

located under the right lobes (arrow). 

of the orbit may have arisen from haematogenous spread, it was 

essential to ru le out tuberculoma in the brain .  Cerebral magnetic 

resonance imag ing  showed a sub-parietal les ion of the r ight  

lobe, measuring approximately 6 mm (Figure 3) .  Abdominal ultra­

sonography showed no en larged lymph nodes along the aorta, 

inferior vena cava, and portal and mesenteric veins. Polymerase 

chain reaction (PCR) detection for Mycobacterium tuberculosis DNA 

in the aqueous humour was negative. 

The symptoms and examination resu lts strong ly i nd icated 

ocular TB. The right eye could not be saved, and was enucleated. 

H istopathological results showed an eyeball ful l  of necrotic tissue 

extending to the iris and ci l iary body. A granu loma involved the 

sclera, choro id ,  and reti na ,  with lymphocytes, epithel io id ce l ls ,  

Asian J Ophthalmal. 2008 Vol l 0 No 2 
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Figure 4. Histopathology showing (a) granuloma with epithelioid cells, 

lymphocytes, Langhans giant cells (arrow), and a necrotic centre without 

caseation; and (b) acid-fast bacilli (arrow). 

giant cells, and acid-fast baci l l i  (Figure 4) . Other causes, including 

toxop lasmosis ,  human immunodefi c iency v i rus i nfect ion ,  and 

syphi l is, were excluded by serological tests. 

Systemic antituberculosis chemotherapy of isoniazid 300 mg 

once-daily, ethambutol 750 mg once-daily, th ioacetazone 1 00 mg 

twice-weekly, and pyrazinamide 500 mg 3 times daily was started. 

The patient has been followed up to assess the cerebral tuberculoma 

and the possible ocular toxic effects of ethambutol. 

Discussion 

This patient had a mass simi lar to that reported by Grosse et al .2 

Also, coexistent CNS tuberculosis has been noted in 2 of 1 5  patients 

with acquired immunodeficiency syndome.3 
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Ocular Tuberculosis with Cerebral 
Tuberculoma 

In this patient, al l examinations, including sputum examination, 

tuberculin skin test, and PCR detection of tuberculosis DNA in the 

aqueous humour, had negative results. Therefore, false-negative 

resu lts are a concern . In 2 reports of patients with presumed 

tuberculous granulomatous uveitis, aqueous humour PCR-positivity 

for M tuberculosis was noted only in one-third of patients.4•5 

Treatment for tuberculosis is relatively effective and cost­

effective, and prompt treatment can save sight.6.7 A c l in ical trial 

in Japan involved 1 O patients who had presumed i ntraocular 

tubercu los is  and were treated with antitubercu los is  therapy 

consisti ng of ison iaz id ,  with or without rifamp ic in ,  9 of whom 

exhib ited decreased intraocular inf lammation with treatment. 8 

If the patient reported here had been administered an isoniazid 

therapeutic test at the start of his symptoms, his vision wou ld 

probably have been saved .  Therefore, the isoniaz id therapeutic 

test is recommended for patients with presumed tuberculosis to 

avoid preventable visual damage. 
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Case Report 

Diffuse Uveal Melanoma ex Oculodermal Melanocytosis in an 
Asian Woman 

Wasee Tulvatana, Sirichai Pasadhika 
Department of Ophthalmology, Faculty of Medicine, Chulalongkorn University, Bangkok, 
Thailand 

This report is of a 38-year-old woman with oculodermal melanosis who presented with painless gradual 
visual loss for 8 months. Ocular examination showed visual acuity of 20/200 in the affected eye. Dilated 
fundus examination revealed a large superotemporal choroidal mass with overlying retinal detachment. 
Histopathology showed epithelioid cell-type melanoma occupying the choroid, ciliary body, and iris. Most of 
the tumour mass was in the posterior choroid. There was some infiltration of the tumour cells into the inner 
layers of the sclera without extrascleral extension. Systemic examination did not reveal any other organ 
involvement. During 1 4  months of follow-up, there was no evidence of metastasis. 

Key words: Asian continental ancestry group, Melanoma, Melanosis, Nevus of Ota, Uvea 
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Introduction 1 OOO-fold l ike l ihood of having underlying oculodermal melanosis 

Uveal melanoma is the most common primary intraocular malig- than the general population.4 

nancy in adults. The d isease usually affects middle-aged to elderly This report is of a Thai woman with underlying oculodermal 

patients, and is more common in fair-skinned individuals. Known me lanos i s  s i n ce  b i rt h ,  who l ater  deve loped  a d i ffuse uvea l  

r isk factors for deve lop ing uvea l  me lanoma inc lude l i ght sk in melanoma. 

pigmentation, dark choroidal pigmentation,1 and sun exposure.2 

Most uveal melanomas occur as a s ing le  l esion . Mu ltifocal 

melanoma3A and s imu ltaneous b i l ateral melanoma5 have pre­

viously been reported. Only a few patients with diffuse choroidal 

melanoma have been reported in the l iterature.6·7 However, a d iffuse 

lesion affecting the whole uvea, that is, continuously from the iris 

and ci l iary body to the choroid, has been reported only once, in a 

5-year-old Caucasian boy.6 

Ocu lodermal me lanosis ,  also known as nevus of Ota, pre­

sents with congen ital ips i lateral hyperpigmentation of the eye­

l ids ,  periorb ital sk in ,  and sclera. Uveal melanoma aris ing from 

oculodermal melanosis has been found mostly i n  Caucasians. 

Several i nstances of the tumour occurring i n  assoc iation with 

oculodermal melanosis have been reported in  black,8 H ispanic ,9 

and Indian patients. 1 0  A study of Caucasians suggested that a pa­

tient with 2 uveal melanomas in a single eye has an approximately 
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Case Report 

A 38-year-old Thai woman with oculodermal melanosis presented 

in 2004 with pain less gradual visual loss in her right eye during 

Figure 1. Hyperpigmented macules on the right side of the face. 
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Diffuse Uveal Melanoma 

Figure 2. Fundus photograph of the right eye showing a large choroidal mass 

with overlying retinal detachment at the superotemporal area. 

Figure 3. Gross pathology examination showing a melanotic posterior choroi­

dal mass and hyperpigmented thickening of the ciliary body and the iris. 

Figure 4. Photomicrograph of (a) the iris showing plump non-cohesive melanocytic cells infiltrating into the anterior iris stroma (haematoxylin and eosin 

stain; original magnification, x 200); (b) the junction between the ciliary body (pars plana) and the anterior choroid showing hyperpigmentation and 

thickening of the uveal stromal layers (haematoxylin and eosin stain; original magnification, x 100); (c) the pars plicata area of the ciliary body showing 

tumour cells occupying the uveal stromal layers (haematoxylin and eosin stain; original magnification, x 200); and (d) polyhedral large tumour cells filled with 

melanin pigment granules - the nuclei are large with prominent, occasionally multiple, magenta-coloured nucleoli (haematoxylin and eosin stain; original 

magnification, x 400). 

(b) 
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the previous 8 months. General examination showed extensive 

hyperpigmented spots and patches on the right side of her fore­

head, upper cheek, eyelids, and ala nasi (Figure 1 ). Ocular examin­

ation displayed patches of hyperp igmentation on the sclera. Vision 

testi ng showed a visual acu ity of 20/200 for the affected eye. 

The anterior eye segment was unremarkable. The iris appeared 

normal and the colour was dark brown in both eyes. Di lated fundus 

exam inat ion revealed a large superotemporal choroidal mass 

with overlying retinal detachment (Figure 2) .  B-scan ophthalmic 

ultrasonography showed a large choroidal mass with low internal 

reflectivity. Systemic examination did not reveal any other organ 

involvement. 

The pati ent underwent enucleat ion . Gross exam inat ion of 

the eye showed a large melanotic choroidal mass with d iffuse 

thickening of the uveal tissues (Figure 3). H istopathology showed 

epithe l i o i d  ce l l-type melanoma occupying the choro id ,  c i l iary 

body, and iris (Figure 4) . The majority of the tumour mass was in 

the posterior choroid. There was some infi ltration of the tumour 

cel ls into the inner layers of the sclera, but without any extrascleral 

extension. During 1 4  months of follow-up, there was no evidence of 

intraorbital tumour extension or distant metastasis. 

Discussion 

Uveal melanomas usually present as intraocular masses. The most 

common area is at the choroid. Patients may be diagnosed quite 

late in the course of the disease if the tumour does not primarily 

affect the vision. Tumour masses are nodular in shape. After time, 

when the mal ignancy g rows and breaks through the overlying  

Bruch's membrane, i t  may form a typical 'mushroom-shaped' mass. 

Ir is and c i l iary body melanoma may present as an anterior eye 

segment mass, glaucoma or, occasional ly, i ntraocular inflammation. 

Most uveal melanomas are sol itary lesions. Multifocal discrete 

lesions are not common and are usually found to arise from an 

oculodermal melanosis .4  Diffuse melanoma often refers to non­

prom i nent les ions ,  present ing as inf i ltrat ing p l aques or uveal 

thickening.7•1 1 Only 1 previous incidence of a 5-year-old child with 

a d iffusely located uveal me lanoma has been reported . 6 Even 

though a histopathological study of a series of patients has been 

reported , 1 2  the prognosis of and treatment options for d iffuse 

melanomas have never been broadly discussed due to the scarcity 

of the tumour type. 

Asian J Ophthalmol. 2008 Vol l 0 No 2 
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Oculodermal melanosis is described as hyperpigmented mac­

ules over the face and periorb ital areas. Review of the l iterature 

has found that there are reports of malignant melanocytic trans­

formation in multiple organs, for example, conjunctiva, skin, uvea, 

choroid, and meninges. However, most patients have been Cau­

casian . The association is rarely reported in b lacks and Asians. 

This patient i l lustrates the association of oculodermal melanosis 

with uveal melanoma in an Asian population. Moreover, the d iffuse 

lesions seen in this patient are very rare. These authors postu­

lated that, with the underlying hyperpigmentation , the patient was 

prone to develop extensive disease. Fortunately, there has been no 

systemic involvement of the malignancy for this patient. 
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Case Report 

Acute Multifocal Posterior Placoid Pigment Epitheliopathy 
in Association with Erythema Nodosum and Group A 
Streptococcus Infection 

Norlina Ramli, Mimiwati Zahari, May May Choo 
Department of Ophthalmology, Faculty of Medicine, University Malaya, Kuala Lumpur, 

Malaysia 

A 22-year-old woman presented with a 2- to 3-day history of positive scotomas in both eyes, preceded by a 
2-week episode of influenza-like symptoms, sore throat, and erythema nodosum. Ocular examination revealed 
multiple pale yellow lesions at the level of the retinal pigment epithelium in both eyes. Fluorescein angiogram 
confirmed features of acute multifocnl posterior plncoid pigment epitheliopathy with early hypofluorescence 
and late hyperfluorescence over the lesions. Blood test revealed raised antistreptolysin 0 titre and erythrocyte 
sedimentation rate. This report highlights that patients with acute multifocal posterior placoid pigment 
epitheliopathy may have a significant systemic disorder associated with the ocular findings. 

Key words: Acute multifoca/ posterior placoid pigment epitheliopathy, Antistreptolysin, Erythema nodosum, Pigment 

epithelium of eye, Streptococcus 
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Introduction 

Acute multifocal posterior placoid pigment epithel iopathy (AMPPPE) 

is grouped as part of the white dot syndromes, characterised by 

multiple whitish-yellow inflammatory lesions located at the level 

of the outer retina, retinal pigment epithel ium (RPE), and choroid. 

The diagnosis is mainly cl inical, based on presentation and charac­

teristic fluorescein angiogram features. Viral, bacterial, and systemic 

inflammatory aetiologies have all been imp l icated, but for most 

patients, the associations are unclear. This report is of a patient with 

AMPPPE following proven group A Streptococcus spp infection in 

association with erythema nodosum. 

Case Report 

A 22-year-old woman was referred to the eye clinic in 2006 with 

symptoms of positive scotomas in both eyes for the preceding 2 

to 3 days. She had a history of feel ing unwel l  for the previous 2 

weeks with influenza-l ike symptoms and a sore throat. She also 

developed painfu l erythematous nodules on both sh ins (F igure 

1 ) .  A d iagnosis of erythema nodosum was made by her general 

practit ioner. Throat cu lture d i sclosed the p resence of group A 
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Figure 1 .  Multiple painful nodules on both shins characteristic of erythema 

nodosum. 

Streptococcus spp. Blood tests showed a raised antistreptolysin 

0 titre of 1 356 U/ml (normal range, <1 60 U/ml), an erythrocyte 

sedimentation rate of 62 mm/hour (normal range, 0-20 mm/hour) 

and C-reactive protein of 1 30 mg/L (normal range, 0-80 mg/L). She 

was given a 1 -week course of oral penici l l in 1 g daily. 

At presentation her visual acuities were 6/6 in the right eye 

and 6/9 in the left eye. She had 1 + cells in both anterior chambers 

and occasional vitreous cel ls in the left anterior vitreous. Di lated 

© 2008 Scientific Communications lnternotionol Limited 
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Figure 2. Fundus photographs of the (a) right and (b) left eyes showing multiple pale yellow placoid lesions over the macula area; and fundus photographs 

taken 2 weeks later showing areas of hyperpigmentation over the (c) right and (d) left macula. 

fundoscopy showed multiple pale yellow placoid lesions at the level 

of the RPE, concentrated mainly at the posterior poles in both eyes 

(Figure 2). A provisional diagnosis of AMPPPE was made. 

Fl uorescein angiogram showed early hypofluorescence and 

late hyperf luorescence in  the affected areas (F igure 3) ,  which 

corresponded with the d iagnosis of AMPPPE. The les ions were 

mainly concentrated over the posterior pole and were coalescing 

together near to the macula. 

At review 2 weeks later, the patient complained of a further 

reduction in  vision .  Her visual acuities had decreased to 6/9 i n  

the right eye and 6/36 in the left eye. Exam ination of  the fundus 

showed bi lateral macular scarring with pigmentary changes over 

both maculas and reduced anterior chamber inflammation (Figure 2). 

At a subsequent follow-up visit 3 months later, her visual acuities 

were 6/1 2 in the right eye and 6/9 in the left eye. However, the 

Asian J Ophthalmal. 2008 Val l 0 No 2 

macular appearance remained the same, with RPE mottl ing over 

the macula area, which was more extensive in her right eye. 

Discussion 

AMPPPE was first described by Gass in 1 968. 1 AMPPPE typically 

affects healthy men and women between the ages of 20 and 50 

years. Classic lesions are yellowish-white p lacoid lesions at the 

level of the RPE in the posterior poles, which rarely extend beyond 

the equator. The lesions tend to fade after a few days and, after 2 

weeks, they are partly replaced by hypotrophy and hypertrophy of 

the RPE. 

A prodromal  i l l ness has been descr ibed in approximately 

one-third of patients with AMPPPE. Usually, this involves a febrile 

episode, myalgia, athralgia, and night sweats. For this patient, the 

prodromal i l lness was attributable to acute infection with group A 
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Figure 3. Fluorescein angiogram showing typical early hypofluorescence over the lesions in the (a) right and (b) left eyes; and late hyperfluorescence over the 
lesions in the (c) right and (d) left eyes. 

Streptococcus spp. This patient also described classical lesions of 

erythema nodosum on both shins prior to the onset of her visual 

symptoms. Erythema nodosum is present in a variety of conditions, 

inc lud ing streptococcal infection , use of d rugs (sulphonamides, 

oral contraceptive, aspirin}, sarcoidosis, tuberculosis, leprosy, and 

inflammatory bowel disease. All the causative factors tor erythema 

nodosum, except tor streptococcal infection, could be ruled out tor 

this patient. 

The association between erythema nodosum and uveitis has 

been described in the l iterature .2-4 For most patients, erythema 

nodosum is associated with recu rrent anter ior uve i t i s .  Mert 

et al found that, of 50 patients with erythema nodosum ,  1 6% 

were attributed to post-streptococcal infection .  5 Several reports 

suggest that recurrent anterior uveitis may be a part of the post­

streptococcal syndrome, which is an autoimmune disorder whose 
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man ifestations include acute rheumatic fever (characterised by 

fever, rheumatic heart d isease, arthritis ,  and cutaneous lesions) 

and acute glomerulonephritis.2-4 AMPPPE has been associated with 

group A Streptococcus infection in 2 reports , 2 6  although erythema 

nodosum was only a feature in 1 report. 2 

The aet io logy of AMPPPE is uncerta i n ,  but it is thought to 

or ig i nate i n  the chor iocap i l lar ies .  The postu lated mechan ism 

through  wh ich damage to the chor iocap i l l ar ies occurs cou ld  

be s im i l a r  to the mechan ism tor  g lomeru lonephr it is  i n  post­

streptococcal syndrome. Immune complex-mediated activation, as 

well as cross-reactive antigens - whereby antigens on the surface 

of the organisms resemble antigens on the glomerular endothelial 

ce l ls  - sensit ise lymphocytes to the cross-reactive antigens, 

which leads to cel l-mediated cytotoxic ity. This may, in turn, cause 

smal l vascular occlusions in the choriocapillaries, resulting in the 
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cl in ical appearance of AMPPPE, and may explain the hypofluor­

escence in  the fluorescein and indocyanine green ang iography 

studies.2 Associations with systemic vascu l itis such as polyarteritis 

nodosa, Wegener's granulomatosis, and sarcoidosis support this 

hypothesis. 

There is no specific treatment for AMPPPE. Most cases are 

self-l imiting and have a good visual prognosis if the fovea remains 

uninvolved. However, treatment with systemic steroids is suggested 

for patients with foveal involvement and evidence of central nervous 

system (CNS) involvement.6 This is especially important for patients 

with CNS involvement, as mortality may occur from CNS vasculitis, 

which has been reported to develop several weeks after the onset 

of AMPPPE.7 There is also an argument for administering long-term 

antibiotic prophylaxis against streptococcal infections in the pre­

sence of acute rheumatic fever to prevent severe cardiac damage 

should inflammation occur with repeat infections. However, due to the 

l imited course of the disease, lack of ongoing ocular complications, 

and absence of non-ocular d isorders, it is thought that the risks of 

long-term antibiotic therapy outweigh the potential benefits. 

Asian J Ophthalmol. 2008 Vol 1 0  No 2 

Ramli, Zahari, Choo 

In summary, although AMPPPE in most individuals is a 'benign' 

cond ition with a good visual prognosis, patients for whom this 

condition is diagnosed should undergo a thorough systemic evalu­

ation to check for secondary causes. 
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Letters to the Editor 

Inappropriate Use of the Term 'Glaucoma' 

Dear Editor, 

Re: the article by Narayanaswamy et al , 1  although the title of the 
article is nice and concise, it is misleading. Since there is no optic 

nerve damage involved, the term 'glaucoma' should not have been 

used . Acetazolamide-induced Choroidal Effusion Causing Angle 

Closure would perhaps have been a more appropriate title. 

Dear Editor, 

We appreciate the feedback on our article . 1  The suggested title 

could be an alternative, but we do differ in the view that the existing 

title is misleading. We hope the rationale explained below justifies 

our reasons for the title. 

We do agree that the definitions of the glaucomas have evolved 

recently, and this is essential to standardise the use of the termin­

ology. The recent change in terminology has been accepted mainly 

to describe ' pr imary entities' and not 'secondary entities' .  Mal ig­

nant glaucoma is a secondary entity and is accepted terminology. 

However, there need not be d isc damage criteria for the term 

'mal ignant glaucoma' to be used. 

If we go by current definitions all secondary glaucomas with­

out optic disc damage will have to be labelled 'secondary ocular 

hypertension' - this is not yet the norm . 

Reference 
1 .  Narayanaswamy AK, Antrolikar M, Vijaya L. Acetazolamide-induced 

glaucoma. Asian J Ophthalmol. 2007;9:21 3-5. 

Dr Hannah de Guzman 

Asian Hospital and Medical Center 

Muntin lupa, The Phi l ippines 

E-mai l :  hannah.eyemd@gmail.com 

The published report1 belongs to a unique group of drug-induced 

secondary g laucoma. On the basis of its secondary nature , the 

current use of the title is not inappropriate or misleading, unless the 

terminology norms change for secondary entities and the same are 

universally accepted. 

Reference 
1 .  Narayanaswamy AK, Antrolikar M, Vijaya L. Acetazolamide-induced 

glaucoma. Asian J Ophthalmol. 2007;9:21 3-5. 

Dr Arun Kumar Narayanaswamy 

Medical and Vision Research Foundation 

Sankara Nethralaya 

Chennai 

Ind ia. 

E-mai l :  a_narayanaswamy@rediffmail.com 

Primary Hypopyon Herpetic Uveitis with Negative Serology 

Dear Editor, 

Herpetic uveitis (HU) without prior or concurrent corneal involve­

ment is ra re . 1 2 Negat ive sero logy for herpes v i rus ru les out 

herpetic infection, although positive serology does not confirm 

herpetic infection.3 This report is of a patient with primary hypo­

pyon HU with negative herpetic serology but positive aqueous 

aspi rate po lymerase chain reaction (PCR) for herpes s imp lex 

virus-1 (HSV-1 ) .  

A 48-year-old woman presented with acute onset photophobia 

in  the r ight eye for 4 days. Examination revealed c i rcumcorneal 

congestion, a clear cornea with decreased sensation, diffuse fine 

keratic precipitates, and a 3-mm greyish-white hypopyon (Figure 
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1 a). In the right eye, pupi l lary reaction was sluggish, the fundus 

was normal, intraocular pressure (IOP) was 20 mm Hg, and visual 

acuity was 6/1 2 .  The left eye was normal. 

Systemic investigations were normal, and serology for syph­

i l is ,  pulmonary tuberculosis, and Varicella zoster and HSV were 

negative. The patient was d iagnosed with i d iopathic hypopyon 

uveit is and prescr ibed predn iso lone eye drops 2 -hour ly and 

cyclopentolate 3 t imes daily. The condition improved dur ing the 

next 3 weeks. 

One week later, she presented with recurrence of hypopyon 

uveitis .  Her visual acu ity was 3/60 and the IOP was 56 mm Hg 

(Figure 1 b). An oedematous cornea precluded fundus evaluation. 

The hypopyon took the form of a multi lobulated mass and adhered 
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Figure 1 .  Right eye showing (a) clear cornea with hypopyon in the anterior chamber (arrow) during the first episode; (b) hypopyon in the form of a 
multilobulated mass, adherent to the superonasal quadrant of the pupillary margin, at the time of recurrence; (c) resolving hypopyon, with patchy iris atrophy 

(at the site of initial hypopyon) with localised cataract and posterior synechiae 2 months after recurrence; and (d) iris atrophy with localised cataract and 

posterior synechiae after 2 years. 

to the pupi l lary margin in the superonasal quadrant. U ltrasound-B 

scan showed a normal posterior segment. 

Anterior chamber aspirate from the right eye was sent for 

bacterial culture and PCR for Mycobacterium, HSV-1 , HSV-2, and 

V zoster. PCR of aqueous aspirate was positive for HSV-1 DNA. 

The patient was g iven topical acyclovir 5 t imes da i ly and 

oral acyclovir 800 mg 5 t imes daily for 6 weeks, 1 % prednisolone 

3 times dai ly, and cyclopentolate 3 t imes dai ly, as well as timolol 

twice dai ly, and oral acetazolamide 250 mg 4 times per day until 

the IOP was control l ed .  During  the next 2 months, the uveitis 

d imin ished and her IOP returned to normal, but patchy iris atrophy 

with posterior synechiae and localised cataract was seen (Figure 

1 c) . Her visual acuity improved to 6/9 and fundus evaluation was 

normal . She has not had a recurrence and her vision is maintained 

at 6/9 after 2 years (Figure 1 d). 

HU a lmost exclusively occurs in  patients with prior or con­

current herpetic corneal d isease . 1 -2 Primary herpes infection is 

usually mi ld and may be asymptomatic. Approximately 1 % to 6% 

of al l  herpetic ocular d iseases are associated with mi ld uveitis, 

© 2008 Scientific Communications International Limited 

although recurrent herpetic ocular disease may rarely cause hypo­

pyon uveitis . 1  Associated trabecul itis may cause a secondary rise 

in IOP, but the IOP usually returns to normal with treatment of the 

infection.4 

The pathogenesis of HU includes both hypersensitivity and 

active viral repl ication.5 The in itial response for this patient was 

l ikely to be due to suppression of the immune system by topical 

steroids. However, in the absence of acyclovir, the virus actively 

replicated and resulted in a severe recurrence. Topical appl ication 

of acyclovir may not be sufficient to achieve an adequate con­

centration i n  the anterior chamber, so oral acyclovir should be 

given as wel l .6 

I n  the presence of active ocular d i sease, serology i s  used 

to confirm the absence of ocular HSV.3 I n  th is patient, despite 

neg at ive sero logy, aqueous  asp i rate PCR conf i rmed H SV- 1 

i nfection ,  and appropr iate treatment led to reso lut ion of the 

cond it ion .  Th is  pat ient h i gh l i ghts the im portance of aqueous 

aspirate i nvestigations for the defin itive diagnosis of hypopyon 

uveitis. 
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Imaging and Risk Assessment for 
Glaucoma Management 

Robert N Weinreb 

Hamilton Glaucoma Center 

University of California 

San Diego 

California, USA 

Primary open angle glaucoma (POAG) is a 

chronic progressive optic neuropathy associ­

ated with acquired atrophy of the optic nerve 

and loss of retinal ganglion cel ls  (RGCs) 

and their axons. Although glaucoma is the 

second leading cause of blindness worldwide, 

the disease is under diagnosed, and many 

patients have severe visual field loss before 

diagnosis. 

The glaucomatous process is initiated 

when there is an acceleration of RGC apop­

tosis. As the disease progresses, there are 

changes in the retinal nerve fibre layer (RNFL), 

optic disc, and visual field. The glaucoma 

continuum describes the progression of glau­

coma in 3 stages of undetectable disease, 

asymptomatic disease, and functional impair­

ment. Patients with asymptomatic disease 

are not aware of any visual field loss, but 

have changes in the RNFL, optic disc, or visual 

function. 

Staging Glaucoma 

Management involves staging the disease 

according to the glaucoma continuum, and 

measuring the rate of progression. Estimation 

of risk of progression is done using factors 

of intraocular pressure (IOP), cenh·al corneal 

thickness, age, cup-disc ratio, visual field 

loss, and exfoliation. IOP is a surrogate for 

measuring the rate of progression. 

The World Glaucoma Association Con­

sensus Statement recommendations for 

assessment of structural damage in glaucoma 

are as follows: a method for detecting ab­

normality and documenting optic nerve 

structure should be part of routine clinical 

management of glaucoma; according to 

l imited evidence, avai lable  sensit ivity 

and specificity of imaging instruments for 

detection of glaucoma are comparable to 

expert interpretation of stereophotography 

Imaging Methods for Optic D isc 
and Retinal Nerve Fibre Layer 
Assessment 

David Garway-Heath 

Moorfields Eye Hospital 

London, UK 

Imaging plays a central role in the manage-

that aid and support the clinical evaluation of 

the optic nerve do not replace clinical judge­

ment, but augment the clinical decisions. 

Table 1 shows the currently available imaging 

technologies for patients with glaucoma and 

glaucoma suspects. 

ment of patients with glaucoma and glaucoma Stereophotography 

suspects. However, imaging technologies Stereophotography enables clinicians to assess 
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and should be considered when such expert 

advice is not available; digital imaging is 

recommended as a clinical tool to enhance 

and facilitate the assessment of optic nerve 

and RNFL in the management of glaucoma; 

automated analysis of the results using appro­

priate databases is helpful for identifying 

abnormalities consistent with glaucoma; 

different imaging technologies may be com­

plementary, and detect different abnormal 

features in the same patients. 

Imaging is an important part of making a 

diagnosis of glaucoma, providing documen­

tation, disease staging, risk assessment, and 

confirmation of glaucoma damage or progres­

sion. Judicious use of imaging techniques 

such as scanning laser polarimetry, confocal 

scanning laser ophthalmoscopy, or optical 

coherence tomography will complement the 

clinical examination, assisting the decision­

making process. 

In Summary 

Imaging can facilitate glaucoma diagnosis 

and disease staging. These findings have 

clinical implications that can affect treatment 

strategies. Each of the imaging technologies 

measures different features of the optic nerve 

and RNFL, and their use is complementary. 

retinal and optic nerve head (ONH) reflectivity, 

surface topography, and RNFL thickness. 

However, evaluation with stereophotography 

is subjective, and has greater interobserver 

variability than the semi-automated scanning 

devices. 

There are various forms of optic disc photo­

graphy used for imaging the nerve, usually 

with a field of view of 15° to 30°. Stereophoto­

graphy is the only form of imaging that pro­

vides full colour imaging of tl1e optic nerve. 

The mode of imaging can be monoscopic, 

although stereoscopic imaging is preferable to 

enable visualisation of contour changes in the 

optic nerve head. Simultaneous stereoscopic 

imaging is preferred over sequential imaging 
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Table 1 .  Currently available imaging technologies. 

Technology 

Stereophotography 

RNFL photography 

Confocal scanning laser ophthalmoscopy (HAT) 

Scanning laser polarimetry 

Optical coherence tomography 

Parameters evaluated 

Retinal/optic nerve head reflectivity 

Surface topography 

RNFL thickness 

RNFL reflectivity 

Rim area 
Surface shape 

RNFL thickness 

TSNIT average 

RNFL thickness 

Thickness variation 

Abbreviations: HRT = Heidelberg retinal tomography; RNFL = retinal nerve fibre layer; TSNIT = temporal, superior, nasal, 

inferior, temporal. 

for providing a stable depth representation. 

Retinal Nerve Fibre Layer 

Photography 

RNFL photography provides a clear image 

of the reflectivity of the RNFL. The field of 

vision is wide at  60°, and red-free mono­

chromatic pictures are obtained. Detecting 

the subtle abnormalities shown in the image 

is subjective. 

Confocal Scanning Laser 

Ophthalmoscopy 

Confocal scanning laser ophthalmoscopy 

(CSLO; Heidelberg retinal tomography 

[HRT]) evaluates the neuroretinal rim area 

and surface topography of the retina and 

optic nerve head. 

Various measurements of the rim and 

cup can be made, including area and volume, 

and software algorithins - usually the Moor­

fields Regression Analysis or the Glaucoma 

Probability Score - are used to compare 

the measurements to a normative database. 

All  the technologies are associated with 

some degree of measmement variability, but 

CSLO is associated with imaging artefacts 

that confound the classification algorithms. 

Scanning Laser Polarimetry 

Scanning laser polarimetry (SLP; GDx VCC) 

measures the polarisation properties of the 

RNFL, which equate to RNFL thickness. The 

TSNIT (temporal, superior, nasal, inferior, 

temporal) values describe the retardation 
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measurement in an annulus centred on the 

optic disc (Figure 1 ) .  TSNIT parameters are 

calculated from within the calculation circle. 

The limitations of SLP include atypical scans 

and umeliable corneal compensation in the 

presence of macular disease. 

Optical Coherence 

Tomography 

Optical coherence tomography (OCT) quan­

tifies RNFL thickness and evaluates RNFL 

thickness variation. There are 3 principal 

scan patterns for OCT, of which the RNFL 

thickness scan is recommended for glaucoma 

evaluation. 

The limitations of this technology are 

that an experienced operator is required for 

quantitative data acquisition, signal strength 

may impact RNFL thickness measurement, 

the detection algorithm may fail, the ability 

to detect change needs validation, and the 

procedure is expensive. 

In Summary 

Each imaging device has advantages and 

disadvantages related to the specific tech­

nology applied. The devices augment the 

clinical assessment, but are not diagnostic 

on their own; the measurement data and 

classifications should be interpreted in the 

context of all  available clinical data.  The 

correct interpretation of images and device 

reports depends on an understanding of the 

technology and the potential sources of error 

for the devices. 

Figure 1 .  TSNIT values. The TSNIT values describe 

the retardation measurements in an annulus centred 

on the optic disc. TSNIT parameters are calculated 

from within the calculation circle (red band within 

grey circles). 

Abbreviations: TSNIT = temporal, superior, nasal , 

inferior, temporal; RNFL = retinal nerve fibre layer. 

TSNIT average 

Average RNFL thickness from the 

entire calculation circle 

Superior average 

Average RNFL thickness in the 

superior 1 20° of the calculation circle 

Inferior average 

Average RNFL thickness in the 

inferior 1 20° of the calculation circle 
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Assessment of Scan Quality and 
Identification of Imaging Artefact 

David S Greenfield 

Bascomb Palmer Eye Institute 

Palm Beach 

that are useful for making clinical decisions 

from those that should be avoided. 
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excellent, 9 �lm; very good, 17 µm; good, 

24 µm; or poor, 45 µm. 

GOx also generates an automatic qual­

ity assessment, which should be �8 on a 

10-point scale. Scans should be well centred 

and focused, and free of motion artefacts. 

Corneal birefringence should be adequately 

Florida, USA compensated ( <13 nm). Qualitative features 

Specific Artefact should also be assessed via the typical scan 

For HRT2, the pixel standard deviation (SO) score. 

on the standard printout provides quality For OCT, the 4.0 software generates an 

Imaging technology can facilitate the diag­

nosis of glaucoma, with the help of statistical 

classifications in the presence of normative 

data. However, imaging data may be associ­

ated with artefacts that are important to be 

able to identify. Reliability criteria are impor­

tant for differentiating imaging techniques 

assessment; the mean should be <40 µm.  

The images should be sharply focused, well 

centred around the optic nerve, and free of 

motion artefact. For the newer version, HRT3, 

an automated process generates a score 

based on pixel SO and image quality checks. 

The scores inform of the quality as follows: 

Table 2. Artefacts common to all types of imaging technology. 

Artefact Photography Confocal Scanning laser Optical 

scanning laser polarimetry coherence 
ophthalmoscopy tomography 

Eye movement + + + + 
Ocular surface disruption + + + + 
Media opacity ++ + + ++ 
Inadequate pupi l lary di lation ++ + + ++ 
Poor focus + + + + 
Poor centration + + + + 

Abbreviations: + = moderate; ++ = high. 
Table 3. Factors contributing to imaging artefact. 

Confocal scanning laser 

ophthalmoscopy 

Scanning laser 

polarimetry 

Optical coherence 

tomography 

Uncorrected refractive error 

Vitreous opacities 

Incorrect contour line placement 

Atypical birefringence images 

Vitreoretinal pathology 

Corneal pathology/surgery 

Parapapil lary atrophy 

Media opacity 

Vitreoretinal pathology 

Integrating Imaging Technology with 
Case Management 

Jeffrey M Liebmann 

New York University School of 

Medicine 

New York 

New York, USA 

Assessment of the optic disc is an integral 

part of the examination of a patient with 
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glaucoma in addition to a clinical examin­

ation. Stereophotography is recommended 

for baseline assessment, although standard 

photography or imaging are useful alter­

native approaches. At follow-up examinations, 

repeat photography or imaging is required, 

as indicated by the stage and progression of 

the disease. 

automatic quality assessment involving the 

centration of the OCT beam around the optic 

nerve and a well-centred disc. Assessment 

of the RNFL segmentation to ensure that 

the algorithm correctly identifies the borders 

of the RNFL is important. There is also an 

automated assessment of signal strength 

related to signal-to-noise ratio; the signal 

strength should be �6 on a 10-point scale. 

Various artefacts are common to all types 

of imaging technology (Table 2). However, 

some artefacts are more likely to be associated 

with a particular technology (Table 3). 

In Summary 

A variety of imaging techniques enable the 

generation of relevant information about dam­

age that occurs at the level of the optic nerve 

and the RNFL. Each of these technologies 

plays an independent role and provides com­

plementary information, and no single tech­

nology is appropriate for all patients. 

Case Study 1 
Case studies show the value of imaging for 

refining the clinical diagnosis. A 59-year­

old woman presented with visual acuity of 

20/20, IOP of 18 mm Hg, a thin cornea of 

437 ,um, piano refraction, a large cup-disc 

ratio, an RNFL defect superiorly, and normal 

visual field. 

Based on the clinical data, it was un­

clear whether the patient had early glau­

coma or was glaucoma suspect. The initial 

management plan was to monitor the patient 

and initiate treatment, if required. Howeve1� 
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imaging studies added to the information 

gathered. HRT showed a borderline RNFL 

defect, both inferiorly and superiorly; GDx 

identified a structural defect superiorly, and 

a mild RNFL defect was noted inferiorly; 

OCT demonstrated an RNFL defect su­
periorly; frequency doubling technology 

demonstrated an RNFL defect inferiorly; 

and short wavelength automated perimetry 

demonstrated a severe inferior hemifield 

defect  and a m i l d  super ior  hemi f i e ld  

defect. Given this additional information, the 

diagnosis was revised to early-to-moderate 

glaucoma and therapy was initiated. 

Case Study 2 
S imilarly, the d iagnosis can be revised 

downwards, as in the case of a 46-year-old 

man, whose clinical examination suggested 

glaucoma suspect. The treatment plan was 

for monitoring and treatment, if required. 

While GDx demonstra ted a l ight RNFL 

attenuation superiorly and inferiorly, OCT, 

FDT, and SWAP were normal. The diagnosis 

Subjective and Objective Glaucoma 
Progression in the Optic Disc 

Christopher A Girkin 

Callahan Eye Foundation 

Hospital 

The University of Alabama at 

Birmingham 

Birmingham 

Alabama, USA 

Subjective signs of glaucoma progression 

include neuroretinal rim thinning and ex­

cavation of the optic cup;  expansion or 

appearance of new RNFL defects; expansion 

of �-zone peripapillary atrophy (PPA); and 

development of optic disc haemorrhage. 

Subjective Signs 

Cup-disc ratio is a commonly used method 

to quantify the optic disc in clinical practice, 

but it is inadequate to identify the subject­

ive signs of progressive disease. Changes 

in the RNFL over time can be subtle, and 

would be difficult to detect without optic disc 

photography. 

Progressive �-zone PPA represents loss 

of the pigment epithelium and underlying 

choroidal atrophy that surrounds the optic 

disc. Increase in PPA is an indicator of even­

tual visual field progression and an impor­

tant sign of glaucomatous progression. 

Photography is necessary to document PPA 

over time. 

1 46 

Imaging Technology 

All of the available imaging technologies 

provide quantitative data with high repro­

ducibility. The data is easier to use clinically, 

and is less time-consuming than examining 

photographs, with less operator dependence. 

The main disadvantage of these techniques 

for defining progressive glaucoma is that 

there are currently few longitudinal data to 

define progression. 

Disease Progression Prediction 

Disease progression prediction using HRT 

shows that abnormal Moorfields Regression 

Analysis is strongly predictive of progres­

sion, while normal Moorfields Regression 

Analysis has a strong negative predictive 

value. Methods for progression detection 

with the HRT include topographic change 

analysis, linear regression of the rim over 

time, and serial comparison of individual 

parameters or Moorfields Regression Ana­

lysis classifications (Table 4). These are similar 

to the progression techniques for visual field 

Table 4. Methods for progression detection. 

Topographic change analysis 

Linear regression of rim over time 

Serial comparison of individual parameters 

Moorfields Regression Analysis classifications 

was therefore revised to normal or low-risk 

glaucoma suspect. While the patient will 

continue to be monitored, follow-up can be 

done less frequently. 

In Summary 
Imaging can facilitate glaucoma diagnosis 

and d isease staging .  The findings have 

clinical implications that can affect treatment 

strategies. Each of the imaging technologies 

measures different features of the optic nerve 

and RNFL, and their use is complementary. 

testing. HRT has the most longihtdinal data 

of any imaging instrument, it is backward 

compatible, and has progression algorithms. 

Disease progression prediction using 

GDx shows that patients with lower linear 

discriminant fill1ction scores are more likely 

to progress. However, change analysis soft­

ware is currently only available on research 

instruments. 

Disease progression prediction using 

the OCT II for glaucoma suspects shows 

that reduction in RNFL is  predictive for 

development of  glaucomatous damage. 

Change detection for the OCT is  being 

developed, but is not currently available. 

In Summary 

Periodic optic disc examination is critical to 

detect glaucomatous structural progression. 

While imaging is recommended as a clinical 

tool to enhance and facilitate optic nerve 

and RNFL assessment, it does not replace 

photography. 

Di fferent i maging techniques may 

serve complementary roles in glaucoma 

management. However, there is l imited 

valida tion of imaging methods to define 

progression in glaucoma, and more longi­

tudinal shtdies are needed. 

From the Pfizer satellite symposium Effective 

Glaucoma Management: An Imaging & Risk 
Assessment Workshop with the Experts held 

at the America n  Academy of Ophthalmology 

(AAO) Annual Meeting, New Orleans, Louisiana, 

USA, 1 1 November 2007. 

Asian J Ophthalmol. 2008 Vol l 0 No 2 



Advances in Glaucoma Diagnostics and 
Evidence-based Therapy 

John Thygesen 

Glaucoma Clinic 

Rigshopitatet 

Copenhagen University 

Copenhagen 

Denmark 

Glaucoma is a chronic progressive optic neuro­

pathy. Therefore, progression is important for 

the diagnosis and follow-up of glaucoma. 

Diagnosis and Documentation 

Both structural and functional tests are 

required for the diagnosis of glaucoma. 
Standard automated perimetry, and optic 

nerve head (ONH) and retinal nerve fibre 

layer (RNFL) visualisation are required 

to make the diagnosis and baseline docu­

mentation. Perimetry printout and ONH/ 

RNFL photograph or ONH drawing is impor­

tant for monitoring progression. 

Patients with early glaucoma or ocular 

hypertension are not usually aware of any 

visual field defects. As the fellow eye com­

pensates for visual field loss, patients may 

not present until any visual field defect is 

advanced or binocular. 

Once glaucoma is diagnosed, the rate of 

progression must be ascertained to determine 

the target pressure or range. Event analysis, 

or baseline comparison, is a quick method 

for determining progression. However, trend 

analysis is a more accurate method for measur­

ing the rate of progression. 

not changed and the disease continues to 

progress. The GPA software and its new 

enhancements are based on algorithms pio­

neered and developed by Bengtsson, and 

Heijl. 1 

Frequency doubling perimetry is an 

alternative to white-on-white perimetry. Fre­

quency doubling technology is a fast efficient 

method for diagnosis. 

Digital imaging is recommended as a 

clinical tool to augment and facilitate the 

visualisation of the ONH and RNFL for 

the management of glaucoma. Measuring 
structme and function in glaucoma involves 

assessment of the RNFL and the opt ic  

disc using ophthalmoscopy and optic disc 

photography. Imaging technologies include 

confocal scanning laser ophthalmoscopy 

such as Heide lberg retinal tomography 

(HRT) and nerve fibre layer analysis (NFA-1, 

NFA-2; GDx), optical coherence tomography 

(OCT II, OCT III), and retinal thickness ana-

1 yser. These are useful tools for detecting 

change in the ONH and RNFL. 

HRT and GDx provide printouts by which 

comparison with baseline (or normal) will 

indicate progression. For HRT, the Moorfields 

Progression Analysis is used for progression 

analysis and, for GDx, the GDx Review and 

Guided Progression Analysis will be available 

soon. 

Stratus™ OCT objectively finds the margin 

of the disc using signal from the edge of the 

retinal pigment epithelium. The test measures 

the TSNIT (temporal, superior, nasal, inferiot� 
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temporal) values, and compares these with 

normative data. The Stratus GPA, a new pro­

gram for measuring glaucoma progression, 

will soon be available. 

For some of these technologies (OCT 

and GDx), the software is updated more 

rapidly than glaucoma progresses; therefore, 

programmes to calculate differences between 

older and newer versions are needed. 

Comparative studies have so far failed 

to show large differences between the imag­

ing technologies' abilities to distinguish 

between normal and glaucomatous eyes. 

However, stereoscopic disc photography is 

still recommended, as it is the only imaging 

method that captures full colour images. 

Evidence-based Therapy 
Although research into improving blood 

supply and neuroprotection continues, there 

is no evidence showing a benefit for these 

strategies to date .  Therefore, the primary 

goal of glaucoma therapy is to lower intra­

ocular pressure (IOP). Several trials have 

investigated !OP-lowering for glaucoma,2-6 

and are useful for determining a target 

IOP. Table 1 shows the target IOPs used in 

these trials. 

The first-line therapy is usually medical 

h·eatrnent (Figure 1). Howeve1� there are many 

medical treatment options, incorporating 

topical or systemic drugs, prostaglandin 

analogues, �-blockers, sympathomimetics, 

and carbonic anhydrase inhibitors (CAis). 

Topical prostaglandin analogues are usually 

prescribed first, although they are not available 

for first-choice therapy in some countries and 

�-blockers will be prescribed instead. 

Although rnonotherapy is recommended, 

if prostaglandins are not sufficient to achieve 

In standard automated perimetry, the 

Glaucoma Progression Analysis (GPA) soft­

ware for the Humphrey Field Analyser (HFA 

2i) will generate a new graphic analysis. The 

GPA plots the visual field index, an improved 

metric of visual field loss, against a patient's 

age. The GPA also provides a projection 

of the amount of additional field loss that 

would occur in up to 5 years if therapy is 

Table 1. Target intraocular pressure (IOP) in various trials. 
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Trial 

Ocular Hypertension Treatment Study' 

Early Manifest Glaucoma Trial3 

Collaborative Normal-Tension Glaucoma Study' 

Collaborative Initial Glaucoma Treatment Study' 

Advanced Glaucoma Intervention Study' 

Target IOP 

20% reduction 

25% reduction 

30% reduction 

>35% reduction 

<18  mm Hg at 1 00% of visits 

1 47 



SPONSORED SYMPOSIUM 
HIGHLIGHTS 

Figure 1 .  Glaucoma therapy. 

Abbreviation: IOP = intraocu lar pressure. 

Monotherapy 

Target IOP not achieved 
Progressive optic nerve head changes 
Progression of visual field defects 

Target IOP not achieved 

Progressive optic nerve head changes 

Progression of visual field defects 

Laser trabeculoplasty 

Surgery 

the target pressure, then �-blockers such 

as timolol may be switched or added. To 

simplify the dosing schedule and reduce the 

amount of preservatives entering the eye, 

fixed combination drugs are preferred when 

adding to medical therapy. 

For comprehensive IOP management, 

medical therapy must show !OP-lowering 

efficacy, long-term control, ocular tolerability, 

and long-term safety. Importantly, treatment 

should not have a negative impact on pa­

tients' quality of life. The criteria used to 

select the best drug include low side effect 

profile, high tolerability, and minimal effects 

of preservatives. 

Laser trabeculoplasty (LT) may be con­

sidered if medical treatment fails. LT is a 

good option for many patients, especially 

elderly patients and those with pigment in the 

trabecular meshwork or pseudoexfoliation. 

Selective LT (SLT) is easy to use, and 

results in fewer changes to the trabecular 

meshwork. I t  is thought that SLT is a re­

peatable procedure, although clinical trials 
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have yet to confirm this . Comparison of 

IOP reduction for SLT and argon LT (ALT) 

show similar results in clinical trials. ALT 

has a 35% failure rate after 5 years, so is 

not recommended for young patients with 

juvenile glaucoma, who normally require 

surgery. 

Deep sclerectomy or viscocanalostomy is 

non-penetrating surgery aimed at restoring 

aqueous outflow independent of external 

filtration. Use of YAG laser goniopuncture 

changes the technique to a 2-step filtering 

procedure. The procedure is safe, but does 

not result in the low IOP levels obtained 

with trabeculectomy, which is the preferred 

procedure for advanced glaucoma. The failure 

rate for trabeculectomy is <20% after 5 years. 

Target Pressure 

The normal physiological loss of retinal 

ganglion cells (RGCs) increases with age. 

This normal loss is  increased in a slow, 

moderate, or advanced fashion in glaucoma, 

resulting in functional impairment. The rate 

of glaucomatous progression will help to 

determine the point at which visual disability 

will occur. The greater the rate of RGC loss, 

the lower the target pressure needs to be. 

Factors that need to be considered when 

determining the target pressure include the 
level of damage, life expectancy, and the !OP 
level at which damage occurred. 

In Conclusion 

Identification of the rate of change or pro­

gression is an important element in the 

treatment of glaucoma. Resources should be 

appropriately allocated for better identifi­

cation and follow-up of individuals at risk 

for visual disability and blindness. 
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Glaucoma is the leading cause of blindness in 

Japan. However, there are various definitions 

of blindness and visual impairment, so the 

rate varies according to the criteria used. The 

rate of blindness in Japan is lower than that 
in cOLmtries such as Singapore, the USA, and 

India (Figure 2).1·5 

Prognostic Factors 

Acute primary angle closure (PAC) is usually 

treated by laser peripheral iridotomy (LPI) 

and/ or laser iridoplasty as first-line therapy. 

Surgical peripheral iridectomy (PI) is selected 

when severe corneal oedema is present in 

acute PAC. Trabeculectomy with adjunctive 

mitomycin C is indicated for chronic primary 

angle closure glaucoma (PACG) when LPI/PI 

Figure 2. Blindness rates.1·5 
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fails to control the IOP, and goniosynechialysis 

is required in the presence of extensive peri­

pheral anterior synechiae (PAS). 

A 10-year sh1dy to examine the prognosis 

for 246 patients with chronic PACG found 

an 80% success rate 3 months after laser 

iridotomy or surgical iridectomy. During the 

same period, 55 eyes with acute PAC were 

studied; 90% were successfully treated with 

laser iridotomy in addition to medication. 

However, some patients required additional 

trabeculectomy. The therapeutic outcome 

for patients with acute PAC suggests that 

treatment with laser or surgical iridotomy 

alone is sufficient for 50% of patients, while 

19% require filtering surgery and 31 % require 

antiglaucoma medication (Figure 3). 

Comparison of the characteristics of 

patients requiring trabeculectomy with those 

who succeed with iridotomy alone suggests 

that duration of symptoms before appro­

priate care is a prognostic factor (Table 2). The 

presence of glaucomatous optic neuropathy 

India USA* 
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Figure 3. Therapeutic outcome after laser or sur­

gical iridectomy. 

lridotomy alone 

- Filtering surgery 

- Antiglaucoma medication 

and the extent of PAS are also important 

factors for determining the success o f  

iridotomy alone. 

A study to investigate the relationship 

between IOP reduction and visual field in 

40 eyes of 40 patients with normal tension 

glaucoma (NTG) was performed. All eyes 

had undergone trabeculectomy, and had 

a preoperative A G IS score of  < 1 6 .  The 

preoperative IOP was 15  mm Hg, and the 

postoperative IOP was 8 to 10 mm Hg -

68.3% (SD, 7.8%) of patients maintained a 

postoperative IOP reduction of 20% and 

56.2% (SD, 8 .0%) of patients maintained a 

postoperative IOP reduction of 30% during 15 

years of follow-up. The visual field remained 

stable (AGIS score deterioration <4) for 95.7% 

(SD, 4.3%) of patients who maintained a 

postoperative IOP reduction of 30%, and for 

92.7% (SD, 5.0%) of patients who maintained 

a postoperative IOP reduction of 20%. How­

ever, all the patients who did not achieve a 

20% IOP reduction progressed, suggesting 

that an IOP reduction of 20% is mandatory 

for management of NTG. 

Although IOP is an important prognostic 

factor, there are many IOP-independent 

factors involved in the development and 

progression of NTG. Ishida et al identified 
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Table 2. Characteristics of patients requiring iridotomy alone or additional trabeculectomy. 

l ridotomy alone Trabeculectomy 

Duration of symptoms (days) 

Mean (SD) 5 . 1  (1 4.4) 1 8.9 (47.3) 

Glaucoma 

Present 4 5 

Absent 34 5 
Extent of peripheral anterior synechiae (hours) 

Mean (SD) 3.4 (4.2) 1 1 .4 (1 .4) 

Table 3. Clinical factors significant for progression of normal tension glaucoma. 

Factor 

Disc haemorrhage* 

Use of calcium channel blockers 

Maximum intraocular pressure (per mm Hg) 

Cold provocation test recovery (per %, 7 minutes) 

* Per eye; n = 218.  

Hazard ratio 

3.043 

0.371 
1 . 1 72 

0.981 

p Value 

0.0001 

0.0001 
0.0035 

0.0249 

Figure 4. Most frequently prescribed glaucoma medications in Japan. 
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clinical factors significant for progression of 

NTG as disc haemorrhage, use of calcium 

channel blockers, maximum IOP, and cold 

provocation test recovery (Table 3).6 In this 

study, 46 .6% (SO, 8 . 1%) of patients with 

disc haemorrhage progressed compared 

w i th  1 2 . 3 %  ( S O ,  9 . 0 % )  w i t h o u t  d i s c  

haemorrhage. 

Glaucoma Management 

Surgical  IOP reduction for NTG slows 

or stabilises progression of visual field 

loss .  To achieve the low target pressure 

required for long-term management of  

NTG, antimetabolites such as mitomycin 

C are needed. The Japan Glaucoma Society 
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U;,-agonists Sympatho- Para-
mimetics sympatho-

mimetics 

Guidelines for Glaucoma recommend IOP 

reduction for all patients with glaucoma, 

suggesting that, based on the evidence, the 

only reliable therapy for glaucoma is to 

lower intraocular pressure.7 The intention of 

treatment is to achieve the maximum effect 

with the minimum number of drugs and 

minimum adverse effects. 

The principles of setting an individual 

target pressure for open angle glaucoma 

include consideration of the baseline IOP, 

glaucoma stage, and other risk factors. After 

setting a target pressure, monotherapy should 

be initiated. If the target pressure is reached, 

monotherapy should be continued, but if the 

target pressure is not reached, the treatment 

strategy should be reconsidered. This strategy 

is also applicable to PAC/PACG after laser 

iridotomy has been performed. 

In Japan, prostaglandins are the most fre­

quently prescribed medications for glaucoma, 

followed by �-blockers and CAis (Figure 4). 

In Conclusion 

For PAC/PACG, early diagnosis and early 

surgical or laser intervention is necessary. If 

the IOP is not controlled, medical therapy is 

required after releasing pupillary block. For 

NTG, before starting treatment, it is necessary 

to establish a baseline, after which Jong-term 

medical management is required. 
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Elevated intraocular pressure (IOP) is the 

main risk factor for disease progression in 

glaucoma. !OP-lowering can slow or halt the 

progression of visual loss in glaucoma, and 

this is currently the only target for treatment 

of all types of glaucoma. 

!OP-lowering with monotherapy is the 

ideal treatment, and the newer drugs can 

provide 30% !OP-lowering. Use of mono­

therapy reduces the risk for adverse events, 

drug interactions, and preservative-induced 

corneal damage compared with multi-drug 

therapy. Monotherapy is also more con­

venient and cost-effective, and can increase 

compliance. However, monotherapy is often 

insufficient to control IOP. 

In the Collaborative Initial G laucoma 

Treatment Study, 75% of patients required 2 

or more medications after 2 years of treat­

ment. In the Ocular Hypertension Treatment 

Study, 49% of patients required 2 additional 

medications after 5 years to achieve a 20% 

reduction of IOP. 

When combination therapy is needed, 

medications with complementary mechan­

isms of action should be considered to pro­

vide maximal !OP-lowering. As therapy 

tends to be long term, selection of agents with 

favourable safety and tolerability profiles 

is required. 

Approaches to Combination 

Therapy 
Administration of 2 drugs from a single bottle 

has the following advantages over 2 drugs 

administered separately: 

• more convenient dosing 

• may improve compliance 

• diminished risk of washout from the second 

drug 

• limits exposure to potentially damaging 

preservatives 

There are several different combination 

therapies available. Combigan® is a combin­

ation of timolol 0.5% and brimonidine 0.2% 

in benzalkonium chloride 0 . 005%. A 12-

Figure 1 .  Mean diurnal intraocular pressure <18 mm Hg at  a l l  visits. 
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month safety and efficacy trial compared 

brimonidine I timolol fixed combination, 

brimonidine, and timolol in 1 159 patients. 

The primary outcome measure was IOP 

throughout the day (8 am, 10 am, 3 pm, and 

5 pm). The peak effect occurred at 10 am, 

when the combination resulted in lower IOP 

than brimonidine or timolol alone. Mean 

change in IOP from baseline was highest in 

the group receiving combination therapy at 

all time points; this difference was greatest at 

10 am (peak effect). The number of patients 

with mean diurnal IOP <18  mm Hg at all 

visits was greater in the combination therapy 

group than in the other 2 groups (Figure 

1). Allergic conjunctivitis was decreased in 

the combination group compared with the 

brimonidine group. This shidy concluded that 

the fixed combination provided superior IOP­
lowering efficacy compared with brimonidine 

or tirnolol alone. No additional adverse events 

were noted with the fixed combination. 

Subsequently, a compari son of the 

efficacy and safety of brimonidine/ timolol 

fixed combination with brimonidine and 

timolol given concomitantly was performed. 

The !OP-lowering was equal between the 

2 groups after 12 weeks. This study found 

that the fixed combination was as safe and 

effective as concomitant treatment with the 

individual components. This simplified 

dosing regimen has the potential to improve 

compliance. 

Combigan in Clinical Practice 

A phase 4 multicentre open-label study was 

conducted in Canada to investigate the effi­

cacy, safety, and tolerability of Combigan in 

clinical practice. The CEED II (Combigan Early 

Experience Data) study enrolled 2133 patients 

who required additional !OP-lowering or who 

would benefit from the improved conveni­

ence and compliance of combination therapy. 

Combigan was given either as adjunctive (50%) 

or replacement (50%) therapy. The primary 

outcomes were mean !OP and tolerability I 
patient satisfaction. 

1 5 1  



SPONSORED SYMPOSIUM 
HIGHLIGHTS 

After 2 months, the overall mean IOP 

decreased from 20.2 mm Hg to 16.l mm Hg 

(p < 0.0001) [Table l] . The number of patients 

achieving an IOP � 1 8  mm Hg increased 

from 41 % to 77%. For all patients receiving 

Combigan, the additional !OP-lowering 

was 1 1  % (p < 0.0001 )  [Table 2], while pa­

tients switching from Cosopt monotherapy 

to Combigan monotherapy achieved an 

additional 10.8% IOP reduction (p < 0.0001) 

[Table 3]. The comfort/ tolerability profile 

was positive, with patients experiencing 

less burning, stinging, metallic taste, and 

itchiness with Combigan than with Cosopt 

(p < 0.0001). 

Overall, Combigan provided an add­

itional 4.1 mm Hg (17.8%) reduction in mean 

IOP. Target pressures of �18 mm Hg were 

achieved by 77% of eyes treated with Com­

bigan. Fifty four percent of eyes achieved 

<>15% reduction in IOP from baseline. 

In the 12-month safety and efficacy trial, 

Combigan resulted in a lower allergy rate 

than brimonidine, particularly among patients 

who had not previously been exposed to 

brimonidine (5.5% and 10.9% for Combigan 

and brimonidine, respectively). A review of 

Table 1 .  Mean intraocular pressure reduction with 

Combigan. 

lntraocular lntraocular 

pressure pressure 
(mm Hg) reduction (%) 

Baseline 20.2 

1 month 1 6.5 1 5 .8  
2 months 1 6. 1 1 7.8  

Table 2 .  lntraocular pressure reduction for al l  

patients receiving Combigan. 

lntraocular lntraocular 

pressure pressure 

(mm Hg) reduction (%) 

Baseline 1 8.6 

1 month 1 6.6 9.0 

2 months 1 6. 1  1 1 .0 

Table 3. lntraocular pressure reduction for pa­

tients switching from Cosopt monotherapy to 

Combigan monotherapy. 

lntraocular lntraocular 

pressure pressure 

(mm Hg) reduction (%) 

Baseline 1 8.8 

1 month 1 6.6 1 0.2 

2 months 1 6 . 1  1 0.8 

102 patients prescribed Combigan who had 

not previously been prescribed brimonidine 

found that the allergy rate for Combigan was 

approximately half that for brimonidine. 

Diagnosis and Management of 
Glaucoma - European Perspective 

Anton Hommer 

Hera Hospital 

Vienna 

Austria 

The European Glaucoma Society (EGS)  

guidelines were first published in 1998, 

with a second edition published in 2003. 

The guidelines contain sections on recent 

randomised trials ,  flow charts,  p atient 

examination, classification and terminology, 

and treatment. 
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European Glaucoma Society 

Guidelines 

Guidelines are necessary to: 

• improve the understanding of a disease 

• provide a rational approach to the diagnosis 

and management 

• augment health care systems 

• j ustify examinations and treatments in a 

stepwise manner 

• provide help for insurance reimbursement. 

Guidelines are used by a variety of indivi­

duals, including trainee doctors, general 

ophthalmologists, glaucoma specialists, and 
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Indications for Combination 

Therapy 

Fixed combination therapy is indicated for 

patients who are already using both medi­

cations in the combination, as the more 

convenient dosing regimen may increase 

compliance. The traditional glaucoma treat­

ment paradigm is to start with one medi­

cation and add further d rugs according 

to the IOP-lowering achieved .  However, 

when aggressive !OP-lowering is required, 

combination therapy may be used as first­

line treatment; therapy can be reduced if 

side effects occur. Care must be taken not to 

overmedicate patients when using combin­

ation therapy, but the benefits exceed the 

risks and careful follow-up for side effects 

will enable dose reduction or a change of _ 

medications if necessary. 

In Summary 

Combigan is effective when used as replace­

ment or adjunctive medication. There is  

a place for Combigan as initial therapy in 

some instances, and combination therapy 

may be tried instead of step-wise increases in 

therapy. 

health care economists. Approximately 65% 

of ophthalmologists follow the EGS guide­

lines, and they are now widely accepted. 

The EGS guidelines suggest the type 

of questions to ask patients with glaucoma, 

diagnostic criteria (intraocular pressure, visual 

field, optic nerve head appearance), frequency 

of visual field testing (annual follow-up if 

there is no change, and more frequently if 

change is noted), follow-up assessment, and 

gonioscopy assessment. 

Gonioscopy is highly recommended 

by the EGS, although it is not performed as 

frequently in Europe as in Asia, possibly 

because there is less angle closure in Europe. 

Educational video kits have been produced by 

the EGS to improve knowledge and aware­

ness of gonioscopy, as well as the optic nerve 
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Figure 2. Target intraocular pressure (IOP). 

Higher target IOP 
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Lower target IOP 

head and visual field. Another tool for angle 

structure differentiation is the van Herrick 

test, which uses a slit lamp to measure the 

peripheral anterior chamber depth and as­

certain the likelihood of angle closure. 

App lanation tonometry is a widely 

accepted examination for glaucoma. Non­
contact tonomeh-y is more usually associated 

with optometry and is not recommended 

for glaucoma follow-up. Stereophotography 

is recommended by the EGS guidelines as 

the first test to document the optic disc, but 

a large number of ophthalmologists prefer 

to rely on detailed drawings of the optic 

disc. Howevet� this is inferior to photography, 

Heidelberg retinal tomography, or scatming 

laser polarimetry documentation. Pachymetry 

is widely accepted throughout Europe. 

Glaucoma Treatment 

The EGS guidelines contain flow charts 

showing when and how to treat glaucoma. The 

Short 

Life expectancy 

l.nng 

High 

IOP when damage 

occured 

concept of target pressure is explained as being 

dependent on the IOP level at which damage 

occurred and the life expectancy, resulting 

in a higher or lower target pressure (Figure 

2). The EGS guidelines contain a 'treatment 

stepladder' guiding when to start treatment 

for different types of glaucoma. The first step 
is usually medical therapy, followed by laser 

trabeculoplasty, and surgery. A therapeutic 

trial of monotherapy will determine how 

effective a drug is for a particular patient. 

If the first drug is not effective, it is recom­

mended to change to another drug; if the 

drug is effective, but the IOP is not lowered 

sufficiently, than another drug may be added. 

When combination therapy is used, a fixed 

combination is preferred. 

The first-line medical therapy is usually 

a prostaglandin analogue or prostamide, 

�-blocker, a2-agonist, or carbonic anhydrase 

inhibitors. Adrenergic and cholinergic medi­

cations are rarely used. Newly diagnosed 

Glaucoma: an Asian Perspective 
Ravi Thomas 

Melbourne 

Australia 

The majority of people affected by glaucoma 

live in developing counh'ies. Of the 33 million 

people with primary angle closure (PAC) and 
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glaucoma (PACG), almost all of them live in 

Asia. Visual impairment is more severe in 

PACG than in primary open angle glaucoma 

(POAG), and the risk for blindness from 

PACG is 3 times that of POAG. With increases 

in population and longevity, PACG wil l  

become a greater public health problem. PAC 

and PACG should be detected early in the 

course of the disease; if PAC and PACG are 

SPONSORED SYMPOSIUM 

HIGHLIGHTS 

patients are most likely to receive a prosta­

glandin analogue or prostamide as first-line 

therapy, although �-blockers are used as first­

line therapy in some cmmtries. If the first-line 

treatment is not sufficiently effective, more 

than 60% of patients receive combination 

therapy. �-blockers tend to be used earlier 

in the glau-coma continuum (for glaucoma 

suspects), with prostaglandin analogues or 

prostamides usually given for more pro­

gressive disease. 

The average IOP threshold at which 

treatment for ocular hypertension is initiated 

tends to be at 25 mm Hg, if no risk factors 

are present. If there is an abnormal cup-disc 

ratio, then treatment tends to start at 20 to 

22 mm Hg. 

In Summary 

In Europe, there are challenges in the diag­

nosis of glaucoma, with clinical diagnosis 

predominating. There is an increase in use 

of diagnostic equipment, although access to 

this equipment remains a barrier. There is a 

significant educational need for diagnostic 

approaches, particularly for gonioscopy. 

�-Blockers are still widely used in Europe, 

but are decreasing in importance with the 

increasing use of prostaglandin analogues, 

and fixed combination use is increasing. 

Guidelines are necessary to clarify the treat­

ment options, and the EGS guidelines have 

become widely accepted in Europe. 

detected and treated early, blindness from 

this form of glaucoma is preventable. 

Detection Strategies 

Strategies for detection include population­

based screening and case-based detection. 

There are several reasons for avoiding 

population-based screening. The positive 

predictive value (PPV) of the screening test 

depends on the prevalence of the disease 

in the population. As the prevalence of 

glaucoma is low, most tests will have a 

1 53 



SPONSORED SYMPOSIUM 
HIGHLIGHTS 

poor PPV, resulting in a low number of hTte­

positive results and a large number of false­

posi ti ve results. Individuals wi th false­

positive results use up valuable clinic time, 

need to be characterised, and there is the 

problem of 'labelling' an individual. Once 
screening is implemented, the disease needs 

to be diagnosed and managed in a modern 

manner, and this is not possible in many 

clinics. 

One method to 'increase' the prevalence 

of the d i sease in the population - and 

therefore the PPV - is to target the high-risk 

population. Screening only clinic patients 

who have sought out an ophthalmologist is 

different to screening the general population, 

I f  angle imaging can be performed by a 

technician, it is not time-consuming for the 

clinician. Angle imaging can detect PAC 

suspect, identify cyclodialysis and foreign 

body if the entire angle is scanned, and 

perform angle measmement. However, there 
are disadvantages to angle imaging. Al l  

measurement parameters are dependent on 

spur localisation; specialists could identify 

the spur 70% of the time. It is not possible to 

check the entire angle at one time, and critical 

angle details such as peripheral anterior 

synechiae and blotchy pigment cannot be 

visualised. Angle imaging therefore cannot 

yet be used clinically or for screening. 

as at least 5% of patients in the clinic will have Management Philosophy 

angle closure (AC) requiring intervention 

to prevent blindness. Therefore, every clinic 

patient should be considered a glaucoma 

suspect, and examined accordingly. This 

involves a complete eye examination con­

sisting of slit lamp, applanation tonometry, 

gonioscopy, and d isc assessment .  This 

complete examination will also reveal any 

other pathology that needs treatment. The 

Advanced Glaucoma Intervention Study 

consensus on ACG concludes that indentation 

gonioscopy is the gold standard for diagnosis 

of PAC and is mandatory in a clinic situation. 

There are several types of gonioscopy lens 

available. The M agna View lens provides 

an excellent view and photographs, but in 

the over-the-hill position, in expert hands at 

least, the lens seems to artifactually open 

the angle. Therefore, most clinicians use the 

indentation lens, which shows whether an 

angle is occludable and allows true indent­

ation. Gonioscopy is associated with a long 

learning curve to develop the skill, but K 

agreement of 0.9 can be achieved over time. 

Gonioscopy is not more difficult to learn than 

modern techniques of cataract surgery. 

Anterior segment imaging may be the 

way of the future. Angle imaging is needed 

to achieve results similar to gonioscopy in 

a standardised, valid, and reliable manner. 
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M ea sures to gu ide  t rea tment inc lude  

consideration of  the number of  patients 

needed to treat (NNT) to obtain 1 benefit, 

particularly in developing countries. The 

NNT for ocular hypertension is 20 patients, 

while the NNT for early glaucoma is 5. If the 

!OP is lowered sufficiently, the NNT decreases 

to 2. As the NNT for medical and surgical 

treatments are equivalent, primary surgery 

may be justified in some underdeveloped 

regions. 

The number of patients needed to harm 

(NNH) is the number treated to produce 1 

side effect. If cataract formation is considered, 

the NNH for medical treatment is 33, while 

the NNH for surgery is only 9. Therefore, 

although the beneficial results of medicine 

and surgery are equivalent, consideration of 

the NNH and other complications of surgery 

will help to guide the treatment decision. 

The management  o f  ang le  c losure 

depends on the natural history of the dis­

ease (Figure 3). Currently, laser peripheral 

iridotomy (LPI) is not recommended for all 

PAC suspects. The procedure may be reserved 

for PAC suspects known to be at high risk for 

progression. LPI is an accepted treatment for 

patients with PAC and PACG, with a success 

rate of 90%. After LPI, the treatment for PAC 

and PACG is the same as for POAG. As far as 
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Figure 3 .  Natural history of angle closu re. 

Primary angle 
closure suspect 

22% in 5 years 

Primary angle 
closure 

28% in 5 years 

Angle closure 
glaucoma 

medical treatment is concerned, all else being 

equal, the first line of therapy should be a 

prostaglandin analogue or prostamide. 

In Summary 
Indentation gonioscopy is currently the 

gold standard for detection of angle closure, 

but angle imaging may play a role in the 

future. NNT and NNH are useful concepts 

for making management decisions. LPI is 

the mainstay of treatment for PAC and early 

PACG, but overtreatment of PAC suspects 

should be avoided. To prevent blindness, 

disease must be detected early. The key is to 

integrate glaucoma care with comprehensive 

eye care, as part of a comprehensive response 

to blindness. 

F ro m  t h e  A l l e rga n s a t e l l i t e  s y 1n p o s i 1. 1 111 
Brimonidine/Timolol Fixed Combination 

Therapy in Glaucoma Management and the 
Plenary Session II Diagnosis and Management 
of Glaucoma - an International Perspective 
held a t  the Asian Ocea n ic Gln u coma Society 
(AOGS) Conference 2007, Bangkok, Thailand, 2-3 
December 2007. 

Asian J Ophthalmol. 2008 Val 1 0  No 2 



Bulletin Board 

Asia Pacific Glaucoma Guidelines Second Edition 

The Asia Pacific Glaucoma Guidelines (APGG) were first published 

by the South East Asia Glaucoma Interest Group (SEAGIG) in 
2003. 1  As understanding about glaucoma has increased and new 
technologies have become available, periodic updating of the 
guidelines has become necessary. New information can be added 
and outdated techniques that are no longer recommended can be 
removed. To discuss how best to update the APGG for a second 
edition, members of SEAGIG met in Bangkok, Thailand, on 29 
November 2007. 

The meeting started with a presentation on the value and 
development of guidelines. The key message was that evidence­
based medicine unites medical research and clinical practice by 
translating the results of randomised clinical trials into accepted 

Figure 1 .  Members of the Asia Pacific Glaucoma Guidelines Core Working 
Group in Bangkok, Thailand, 29 November 2007. 
Front row, sitting: Prin RojanaPongpun, Paul Healey, Ivan Goldberg, Manny Agulto, 

Paul Chew 

Back row, standing :  H idenobu Tanihara, Pau l Foster, Aung Tin ,  Ravi Thomas, 

Jonathan Crowston ,  Ningl i  Wang 

Asian J Ophthalmol. 2008 Vol l 0 No 2 

practice patterns. However, it is difficult to translate randomised 
clinical trials performed in the West to the different context in Asia 
due to the varying patterns of glaucoma in the region.  Variation in 
practice patterns due to geography, socioeconomic status, culture, 
and patient differences is necessary to individualise treatment in 
Asia, confirming the need for glaucoma guidelines specific to South 
and East Asia. 

The ptimary aim is for future editions of the APGG to remain 
practical, accessible, and user-friendly. Feedback on the first edition 
of the guidelines has been invaluable to verify the requirements of 
guideline users and to ensure that their needs are again met in the 
second edition. 

SEAGIG is aiming to launch the second edition of the APGG 
at the SEAGIG/AACGC Joint Congress in Seoul, Korea, 25 to 27 
September 2008. 
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The 5th Congress of the South East Asia Glaucoma I nterest Group (SEAGIG 

2008) and the 6th Meeting of the Asian Angle-Closure Glaucoma Club (MCGC) 

wi l l  take place in Seou l ,  Korea, from 25 -27  September 2008. SEAG!G was 

established to faci l i tate contact between glaucoma specialists in the region, 

to enco u rage col laborative research and service projects, to increase the 

opportunities for exchange of ski l ls and knowledge in  this rapidly advancing 

field,  and to assist comprehensive ophthalmological col leagues and other 

eye care workers (whether medically trained or not) to keep up to date with 

advances in all aspects of glaucoma diagnosis and management. The aim 

of the AACGC is to establish a scientific network for Asian glaucomatologists 

who are interested in  exchange of knowledge about angle closure glaucoma. 

• 

The conference organising committee plans to introduce an educational and 

scientific programme that wil l  cover cutting-edge basic and cl inical research 

topics in the field of glaucoma. You are invited to make the scientific programme 

more dynamic and stimulating by submitting abstracts and registering for 

the conference. 

• 

Symposium Themes 

• Normal-Tension G laucoma 

• Glaucoma Screening and Awareness in  Asia 

• Medical Treatment 

• Surgical and Laser Treatment 

• Imaging and Diagnosis 

• Controversies/Future Trends 

• Neuroprotection in Glaucoma 

• Angle-Closure Glaucoma 

Important Dates 

Abstract submission deadline 

Early registration 

Abstract acceptance notice 

• 

For further details, contact the website at: 

\\·ww.seagig2008seoul.org 

Enquiries should be directed to: 

info@seagig-aacgc.org 

6 June 2008 

30 June 2008 

l l July 2008 
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Indian lntraocu1ar 
Implant & Refractive 
Surgery Convention 
Chennai, India, 72-13 J11/y _008 

The I ndian Tntraocular Implant & Refractive Surgery 

Gonvenlion will be held at the Taj Coromandel , Cbennai, 
India, on 12  and 13 July 2008. Top faculty from throughout 
the world will  be participating in the 2-day confere1�ce.  
The latest teohniques of cataract and refractive surge(es 
will be discussed. The conference features live surgeries, 
clidactic lectures, and panel cliscussioos. You are welcome to 
participate m1d enhance your ophthalmic skills. 

Highlights of Live Surgery 
• Femtosecond laser 
• Conductive keratoplasty 
• Chandelier illumination 
• 00 Micron cataract surgery 
• Micro incisional coaxial phaco and torsional phaco 
• Implantation of the presbyopic. IOLs 
• Presbyopia Jasik 
• New mirror telescopic IOL (LMI) 

Special Sessions 
• SymposiuQJ on presbyopia management anCl conductive 

keratoplasty 
• Ahmedabad Academy of Ophthalmology sponsored session 

- posterior segment complications of modern cataract 
and refractive surge1y 

• PhoenLx Club session - high-tech phaco 
• Ocular surface clisorders 

Hot Sessions 
• Rhaco nightmares mid wors4 case scenarios 
• Refractive snrge1y nightmares 
• SICS: mastering the game 
• Ophthalmic update 

For furthex information, please contact: 
Dr Amar Agarwal 
Orgmlising Secreta1y 
International Intraocular Implan� & IRefraotive Surge1y 
Convention, Dr Agarwal's Eye Hospital, [9 Cathedral Road, 
Ohenna.i - 600 086, Inclia 
Tel: (91 44) 281 1  62331281 1  2959; fax: (91 44) 281 1  871 ;  
E-mail: dragarwal@vsnl.com Website: www.iirsi.com 
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Hol laday Report - IOL calculation 

for post-refractive patients 

The Oculus Penta ca m/Penta cam H R  

. " 

• Com p l ete a nter ior  i m a g i n g  a n d  a n a lysi ng  

• Anter ior a n d  poster ior  topog raphy 

• M a n u a l  wh i te to white a n a lysis 

• Com p l ete crysta l l i ne l ens  i m a g i n g  

• Automatic rel ease for h i g h  user 

i n dependence 

• Phakic I O L  si m u l at ion 

softwa re (optiona l ) 

Oculus Optikgerate GmbH • 35549 Wetzlar  • GERMANY 

Tel. ++49-641 -20 05-0 • Fax ++49-641 -20 05 - 295 
www.oculus.de O C U LU S  




