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An Asian Journey 

I am a part of all that I have met; 

Yet all experience is an arch wherethro'? 

Gleams that untravell'd world, whose margin fades? 

For ever and for ever when I move. 

Sir  Alfred Tennyson, Ulysses 

EDITORIAL 

The August 2005 issue of The Times bears the statement: "Today, it is clear that the Asian Century has begun .  What remains unclear are 

the factors that caused that enormous change." The answer to our  que ry is not the destru ctive world wars and the consol idation of 

national sentiments, but the abi l ity of man to open h is eyes to widen h is horizons and make h is mind borderless - to make h is eyes, 

heart, and mind work together. 

The Asia Pacifi c Glaucoma Guidel i nes are a f ine example of that human gesture to enhance humanity, i rrespective of race , colour, or 

creed . It is a U lyssean effort to reach Ithaca, h is home, and that of h is  father. 

The gu ide l i nes have been produced by the South East Asia Glaucoma Interest Group (SEAGIG )  to assist ophthalmologists throughout 

the region to optimally manage patients with glaucoma using the world's best current knowledge and standards. The aim of the guide­
l i nes is to improve the mutual understanding of g laucoma and to provide a rational approach to the d iagnosis and management of this 

disease, with specifi c emphasis on the problems associated with g laucoma among Asian races. The work is i ntended to complement the 

existi ng s cientifi c l iteratu re and textbooks, and serves as an aid to deal ing with g laucoma i n  a rapi d l y  changing med i cal  and socio­

economic  environment. 

East Asians have the h ighest rates of b l indness in the world ,  caused by a re latively common form of g laucoma, primary angle closure 

g laucoma (PACG) .  The new gu ide l ines laun ched by SEAGIG at the 1 9th Congress of the Asia Pacifi c Academy of Ophthalmology (APAO ) 

in Bangkok a im to he lp clarify issues surround ing g laucoma treatment and to reduce the rate of b l indness in the reg ion .  The fi rst ever 

Asia Pacif ic  G laucoma Gu ide l i nes describe the patholog i cal and epidem iologi cal differences i n  g laucoma, part icu larl y  PACG,  between 

Asians and Cau casians. The gu ide l ines also give doctors in Asia gu idance on how to employ new developments in g laucoma treatment, 

i nclud ing h igh ly  effective medici nes - prostaglandins - and laser surgery. 

The guidel ines are easy reading because the format is divided into 3 sections i n  the usual way of approaching patients - assessment, 

treatment, and follow-up .  

We are g rateful for  the constru ctive criti cism and novel ideas put  forward by many col leagues who are experts i n  the i r  f ie ld .  Let us 

look i nto our own techniques set against the format of these gu ide l ines; this way, we can learn or profit from it. This way too, we might 

find out that our strategies and techn iques may contribute to the ongoing research i nto g laucoma. 

Do it now - read the gu ide l ines. Test them, use them, and comment on them.  Although they are Asian,  i nvolving al l the experience 

of our  Asian practitioners ,  the gu idel ines are a resource for anyone involved in eye care anywhere in the world .  They certa in ly can show 

you an unknowing assessment of your  own practi ces and strategies in  the p rofessions.  

Professor Mario Aquino 

Institute of Ophthalmolog y 

St Luke's Med i cal Center 

Mani la 

The Ph i l ipp ines 

E-mai l :  mvaquino@i -mani la. com.ph 
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REVIEW ARTICLE 

Asia Pacific Glaucoma Guidelines 

Ivan Goldberg 

Eye Associates; Glaucoma Services, Sydney Eye Hospital, Sydney, 

Australia 

During the past 20 years, increasing data from across tlze Asia Pacific region 
lzave /Jigl1lig/Jted tlze varying prevalence and incidence rates, diagnostic types, 
and behaviours of different glaucol/la disease patterns encountered by t/1e 
opllf/Jal11 10/ogical co1 1 1 1 1wnity. W!tat is relevant, timely, and applicable in one part 
of t/ze world 1 1 1ay not be in anotlzer, and it was felt t!tat there was a need for 
guidelines relevant to the Asia Pacific region. In 2003 to 2004, t/Je South East 
Asia Gla11co1 1 1a Interest Group, wit/1 t/Je support of t/Je Asian Oceanic Glauco111a 
Society, pub/is/Jed t/Je Asia Pacific Glaucoma Guidelines. By increasing awareness 
and knowledge of tl1e glauco111as and their detection and 1 1 1anage111ent across 
t/Je Asia Pacific region, t/1e Asia Pacific Glauco 1 11a Guidelines aim to reduce 
glauconwtous visual disability and to provide a rational basis for glauco111a 
111anage111e11t i 1 1 a cost-effective 1 1 1a1111er. 

Key Words: Asia, Glaucoma, Guidelines 

Asian J Ophthalmol 2005;7(4): 126-130. 

I n  2003  to 2004 ,  t he  South  East As ia 

Glaucoma I nterest Group (SEAGIG), with the 

support of the Asian Ocean ic  G laucoma 

Society (AOGS), publ ished the Asia Pacific 

G l a u c o ma G u i d e l i n es . 1  W h y  was t h i s  

done? W h y  was i t  done j ust now? 

Wi th  t h e  s u p p o rt of t h e  Amer i can  

Glaucoma Society, t he  American Academy 

of Ophthalmology produced its Preferred 

Practice Pattern for pr imary open ang le  

g laucoma i n  1 996 (with a l i mited revis ion 

in 2003) ,2 with one for pr imary angle c lo­

sure fo l lowing 4 years later, 3  and a th i rd 

on pri mary open angle g laucoma suspect 

in 2002.4 These guidel ines identify charac­

terist ics and components of qua l i ty e ye 

care "commensurate with present knowl­

edge and resources " .  This trans lates to 

g u idance  for state -of-the - art patte rns 

of p racti ce ,  which shou ld be he lpfu l  for 

the care of most pat i ents,  a l though not 

for that of a part icu lar  i nd iv idua l .  Where 

Dr Ivnn Golrl/Jerg is  President of tl1e Soutl1 Enst 
Asin Gla11co11111 l11terest Group. 
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data permit ,  these gu i de l i nes are f i rml y 

ev idence-based ;  otherwise ,  they rel y on 

col lective wisdom. 

S i mi l ar l y, the E u ropean G l aucoma 

Society published its Terminology and Guide­

lines for Glaucoma i n  1 998,5 with the a im 

of  " i mprovi ng  the mutual understand ing 

of  th is d isease i n  addit ion to  prov id ing a 

rati onal  approach to the d iagnos is  and 

management of  g laucoma" .  A second ed i ­

tion was published in 2003.6 These projects 

have set out to complement the exist ing 

scientific literature, and i nvolved i nput from 

man y  glaucoma subspecial ists. The result­

i ng  pub l icat ions have proven useful for, 

and thus  popu lar  w i th ,  comprehens ive 

ophtha lmolog ists around the world ;  they 

have a lso been useful for  communication 

with a l l i ed eye health care professionals ,  

and with governmental agencies and non­

governmental organisations. 

Dur ing the past 20 years, i ncreas ing 

epidemiological data from across the As ia 

Pacific region have h igh l ighted the varying 

prevalence and i nc idence rates ,  d iagnostic 

types, and behav iours of d i fferent g lau­

coma disease patterns encountered by the 

ophtha l mo l og i cal  commun i ty. With the  

avai labi l ity of  th i s  i nformat ion ,  the need 

could be met for s imi lar guidel i nes relevant 

to the Asia Pacific reg ion .  Such gu idel ines 

needed to be sensitive to the wide range of 

human, structural, and equipment resources 

avai lab le  throughout the reg ion .  What is 

re levant ,  t i me l y, and  app l i cab le  i n  one  

country o r  location may not be  i n  another. 

The Asia Pacific G laucoma Gu ide l i nes 

have been d eve loped d u r i n g  a t i me of 

rap i d l y  expand i ng  med ica l  techno logy, 

knowledge, and skil ls in a changing environ­

ment. As pub l i c  awareness and expect­

ations increase, and as the population ages 

(even in less developed societies), there is 

an increasing demand for h igh-level care for 

a g reater number of people over extended 

periods of ti me. 

However, the avai lable resources have 

been  unab l e  to expand proport iona l l y. 

As cost contai n ment is an i nescapable 

rea l i ty, every treatment or i nvestigation 

that is  undertaken reduces the capacity 

to i mp l ement  another i ntervent ion that 

c o u l d  b e n ef i t  a n ot h e r  pat i en t  for t he  

same or a d ifferent condition .  What we  as 

c l in ic ians do for our  pati ents needs to be 

demonstrated to be effective. If not, it must 

at l east be recogn ised to be on l y  partl y 

proven or as yet unproven. Gu ided by this 

knowledge ,  our l i nes of enqu i ry can be 

channe l led  appropriate ly. B y  ident ifyi ng  

miss i n g  areas of know ledge ,  the  very  

act  o f  deve lop i ng  g u ide l i nes i nf l uences 

research efforts and funding pr iorities to 

support such research .  

I n  the  d eve lop ment of these g u ide­

l i nes ,  the SEAG IG  Worki ng  Party t r ied  to 

use under l yi n g  ev idence and to stratify 

the recommendat ions accord i ng  to the i r  

strength .  Th is  a l lowed the gu i de l i nes to 

suggest areas for further research .  It i s  

hoped th is  w i l l  fac i l itate our  g rowth as  a 

mutual ly  supportive ophthal mic community. 

Asion Journal of OPHTHALMOLOGY 



Figure 1. Medical treatment algorithm. 

Yes 

Continue treatment 
and monitor 

Partial/side effects 
Stop 

Hold in reserve 

Partial/side effects 
Stop 

Hold in reserve 

Partial/side effects 
Stop 

Hold in reserve 

What Is the Structure of the the condit ion,  and the degree of damage 

Guidelines? if present? The section on Patient Assess-

How big is the p roblem? What are the risk ment tack les th is, for both i n it iat i on of 

factors? The section on Epidemiology tries therapy and its fol low-up.  

to answer these q uest ions. How do we The Diagnostic Category and Targets 

take a focused h istory, perform an appro- section helps the reader to tai lor treatment 

p riate exami nati on ,  and what addit ional goals to the severity of glaucoma. Treatment 

tests mig ht we consider  for the pati ent of glaucoma has been divided into medical, 

before us with respect to g laucoma pres- laser, and surgical therapy (Figure 1 shows 

ence or absence ,  the r isk of develop ing  the med ical  t reatment a lgorith m) .  Case 

Asian Journal of OPHTHALMOLOGY 

REVIEW ARTICLE 

Ineffective 
Discard 

Maximize compliance 

No 

Laser or surgery 

Ineffective 
Discard 

I neffective 
Discard 

detection is considered from both popu­

lat ion screen i ng  and opportun istic poi nts 

of view. 

These guidel i nes have been developed 

in an easy-to- read format for the benefit, 

in the f i rst instance ,  of comp re hensive 

ophtha lmo log ists. The fo rmat answers 

q uest ions of 'Wh y? ', 'What ? ' ,  'Wh e n ? ' ,  

a n d  'How? ' ,  as shown i n  the example i n  

Figure 2. 
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Table 1. Appendix 4: How to optimize pat ient performance in subjective perimetry. 

1. Choose the most appropriate investigation 

• Test pattern - 24-2: early/moderate damage and glaucoma suspects; 1 0-2: advanced damage or paracentral scotomas. 

• Test strategy- e.g. ,  SITA (Humphrey field analyzer): most patients and suspects. 
2. Patient set-up at the perimeter 

• Use near lens power based on current refraction. 

• Support the patient's feet comfortably so that the thighs are horizontal .  
• Support the  patient's back. 
• Adjust chin rest height so the forehead touches its holding band easily. 

• Cover other eye fully - some patients prefer it open, some closed. 
• Support the arms so shoulders and neck do not tire. 

3. Instructions to the patient before starting the test 

• "We are getting you to do this test to give us information. We want to see how full and perfect your vision is, or if it isn't, we want to know where the 

damage is, and what sort of damage it is." 
• "The test is not difficult, but to get the best information for your care, it needs to be done in a particular way." 
• "The key to success is to look straight ahead all the time. (Point where you want them to look.) Let the light come to you - don't go looking for it." 
• "You won't see the light a good deal of the time, so don't worry if time seems to be passing without a light appearing. The machine makes the light very dim 

so that it can tell when you can just see it." 
• "Press the button when you think you see the light. All the l ights you see count- they can be fuzzy, dim, bright, it doesn't matter." 
• "Blink whenever you need to, but do so when you press the button. That will stop your eyes drying out and hurting, and you won't miss any lights." 
• "Hold the button down when you want to rest. That wil l pause the machine. Release the button when you want to continue. Remember you can rest as often 

as you like. You're the one controlling the machine." 
• "Let's have a practice run now so you can get a feel for the whole thing." (This is essential for perimetric novices, but may be important for many others as 

wel l .  Run the demonstration program.) 
4. Pat ient support during the test 

• Do not abandon the patient during the test- have your technician return regularly and frequently to supervise. 
• Reassure and encourage the patient during the test. 
• Restart the test if the performance is proving unreliable. Try to identify and to rectify the cause of the problem. Do not disparage or "blame" the patient. 

• Consider rescheduling the test if the patient cannot cope. 
• Be patient, more patient, and then even more patient. 

Table 2. Appendix 1: How to test calibration of a Goldmann tonometer. 

1 .  Set the tonometer in position on its slit lamp stand, with its Perspex biprism head in place 
and the tension on the circular dial on its right side (from the examiner's side of the slit 
lamp) set at 5 mm Hg. The head should lean slightly forwards (away from the examiner). 

2. Slowly twirl the circular dial counter-clockwise until the head rocks back towards you. 
The tension should read 0-2 mmHg below zero (Figure A). 

3. Slowly twirl the dial clockwise until the head rocks forward again. The tension should 
read 0-2 m mHg (Figure B). 

4. Remove the calibration rod from its box. Firmly screw into position the holding bracket 

that s l ides along the rod so that the closest mark in front of the center one ( i .e . ,  on the 

other side of the center from you) is aligned as exactly as you can (Figure C). 

5. Slip the rod and its holder into the receptacle on the right side of the tonometer. The 
head wi l l rock back towards you. 

6. Slowly twirl the circular dial clockwise until the head rocks forwards. Note the tension 

reading on the dial: it should be 20-23 mmHg. 

7. Slowly twirl the circular dial counter-clockwise unti l  the head rocks backwards. The 
tension on the dial should read 1 7-20 mmHg. 

8. Remove the rod and holding bracket from the tonometer and reposition the bracket 
so that it is aligned exactly with the most forward mark on the rod - furthest away 

from you (Figure D). 

9. Replace the rod in its bracket in the tonometer receptacle. The tonometer head should 
rock backwards, towards you. 

1 0. Slowly twirl the dial clockwise until the head rocks forward. The tension should read 

60-64 mmHg. 

1 1 .  Slowly twirl the dial counter-clockwise unti l  the head rocks backwards - the 

tension should read 56-60 mmHg. 

Comments: 

The three threshold tension levels being used to test the tonometer's calibration are at 0, 20 
and 60 mm Hg. At each of these thresholds, you can gently twirl the dial backwards and 

forwards, reading the tension as the head responds: these points should bracket the threshold 

level evenly - the higher the level being tested, the greater the interval is likely to be. 

(Figures A, B and D - Courtesy of Haag-Streit AG and Mandarin Opto-Medic Co Pie Ltd) 
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Figure 2. Example showing the comprehensive format of the Asia Pacific Glaucoma Guidelines. 

Slit lamp examination - tonometry 

Why? 
What? 

lntraocular pressure (IOP) is the only modifiable risk factor for glaucoma. 

Goldmann-style Applanation Tonometry (GAT). (Tonopen, if GAT not 
available). 

When? Every visit. 
How to perform Goldmann 
tonometry? 

• Ensure tonometer is calibrated (see Appendix 1 :  How to test 

calibration of a Goldmann tonometer). 

• The prism tip must be disinfected and then disinfectant removed. 
• The eyelashes must be kept out of the way (avoid pressure on the eye). 

• The cornea must be anesthetized. 

• The tip must touch the central cornea gently with the observer 
looking through the slit lamp eyepiece just prior to the tip making 

contact (tip: look for the white split ring t11at will fluoresce wl1en t11e 

tip touches the cornea). 

• Adjust the gauge until the split tear meniscus just touches on the 

inside. 

Table 3. Appendix 3b: Goniogram/gonioscopic chart. 

Grading system for gonioscopic findings (without indentation): 
A. van Herick method uses corneal thickness as a unit of measure 

Grade O lridocorneal contact 

Grade I Peripl1eral anterior chamber depth between iris and corneal endothelium is less than 1/4 

corneal thickness (occludable) 

Grade I I  Greater tl1an 1 /4 but less than 1 /2 of corneal thickness 

Grade I l l  Greater than or equal to 1/2 of corneal thickness (non-occludable) 

B. 

Grade 0 

Shaffer Closed 

Modified Shaffer Schwalbe's 

line is not 

visible 

C. Spaeth 

1 .  Iris insertion 

Anterior to Schwalbe's line or TM 
Behind Schwalbe's l ine 

Centered at scleral spur 

Deep to scleral spur 

Extremely deep/on ciliary band 

2. Angular width 
slit 

100 

20° 

30° 

40° 

3. Peripheral iris configuration 

queerly concave 

regular 

steep 

4. TM pigment 
O (none) to 4 (maximal) 

Reference 

I I  I l l  

100 20° 30° 

Schwalbe's Anterior Sciera! spur 

line is TM is visible 

visible is visible 

IV 

40° 

Ciliary 

band is 

visible 

Stamper RL, Lieberman MF, Drake MV. Clinical Interpretation of Gonioscopic Findings. In :  Becker­

Shaffer's Diagnosis and Therapy of the Glaucomas, 1 999, 7th Ed, p1 01-1 1 3, St. Louis: Mosby. 

Spaeth GL. The normal development of the human anterior chamber angle: a new system of descriptive 

grading. Trans Ophthalmol Sac UK 1 971  ;91 :709-739. 

Asian Journal of OPHTHALMOLOGY 

REVIEW ARTICLE 

As with a l l  treatment gu i de l i nes ,  the 

Asia Pacific Glaucoma Gu ide l i nes are not 

a prescr i pti o n  for autom ated care .  By 

adapti ng the i nformation to the ind iv idual 

patient, relevant to each i ndividual 's needs 

p lus the socio-economic environment and 

medical  fac i l it ies avai lab le ,  and i nvolving 

the reader 's own experience, the SEAGIG 

Working Party responsible for the guidel ines 

hopes that the hal l mark of excel lent care 

will be more easily and effectively achieved. 

How Can the Reader Derive 

Maximal Benefit from these 

Guidelines? 

The gu ide l i nes conta in  a wealth of i nfor­

mation in a condensed and approachable 

format. At f i rst they need to be read com­

prehensively in their enti rety so that their 

scope and depth are fam i l iar. Then they 

can be avai lable i n  the c l i n i c  where they 

can be used as required, one section or part 

of a section at a t ime .  Ophthalm ic assist­

ants or techn ic ians ,  for examp le ,  cou ld  

benefit greatly from advice on how to set 

up a patient to obtain perimetric data most 

effect ively (Appe nd ix  4; [Append ix  4 i s  

shown i n  Tab le  1 ) ) ; reg istrars cou ld  use  

Appendix 1 to  understand exactly how to 

check the calibration of a Goldmann tono­

meter (Appendix 1 is  shown in Table 2) or 

Appendices 3a to 3c to enhance their un­

derstand ing of gon ioscopy (Appendix 3b 

is shown in Table 3) .  

I n  contrast to the format of  most g lau­

coma textbooks ,  w h i c h  dea l  with the 

presentat ion ,  recogn it ion ,  and treatment 

of each g laucoma subtype, the gu ide l i nes 

address the management  of g laucoma 

i n  the setting of  a cl in ician confronted with 

a patient. Detection of the presence of any 

type of g laucoma req u i res certain sk i l l s  

and  knowledge i n  h i story taki n g ,  and  

then focused exami nation with order ing  

of  relevant i nvestigations. I nterpretation of 

the resu lts of the i nvestigations needs to 

be appropriate and then integrated with the 
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Table 4. Table 3.1: SEAGIG decision square for GON. 

• The table below i l lustrates how various combinations of risk factor profiles and levels of disease 

stabil ity/progression would influence the aggressiveness of medical, surgical or laser intervention. 

• Intervention is graded+ ,++ ,+++ , with the last indicating the most active level of intervention. 

• A +++ grade may be associated with a rapid, stepwise progression through medical to surgical 

management. 

• A - indicates no addition to therapy. 

Risk 

Stable 

Increased + 
Uncertain Reassess risk 

Stable 

history and clin ical examination. The SEAGIG 

dec ision sq uare for g l aucomatous optic 

neu ropathy sum mar ises th i s  (Tab le  4 ) .  

Treatment strategies then flow. Assessment 

of the success of these strateg ies ,  with 

modifications as needed, is also addressed 

for all types of g laucoma, again from the 

perspective of a c l i n ic ian he lp ing a s ing le 

patient. The more the gu ide l ines are used, 

the more they wi l l  benefit a cl inician . 

By i ncreas ing  awareness and knowl­

edge of the g laucomas,  their detect ion  

and management across the As ia  Pacif ic 

reg i o n ,  these gu i de l i nes aim to reduce 

Disease status 

Uncertain Progressing 

++ +++ 

Reassess both ++ 

Reassess disease + 

g laucomatous visual d isab i l ity and to pro­

vide a rational basis for glaucoma manage­

ment in a cost-effective manner. These are 

worthy goals. You ,  the reader, wi l l  have to 

determ i n e  whether  or not these goa ls  

have been ach ieved .  SEAG IG  and AOGS 

welcome constructive criticism so that the 

second edition wi l l  be even better. 

References 
1 .  Asia Pacific glaucoma guidel ines.  

Singapore: South East Asia Glaucoma 

Interest Group; 2003-2004. 

2 .  American Academy of Ophthalmology 

Preferred Practice Patter n :  primary 

open-angle glaucoma. Chicago: 

American Academy of Ophthalmology; 

1 996. 

3 .  American Academy of Ophthalmology 

Preferred Practice Patter n :  primary 

angle closure. Ch icago: American 

Academy of Ophthalmology; 2000. 

4 .  American Academy of Ophthalmology 
Preferred Practice Pattern: primary 

open-angle glaucoma suspect. 

Chicago: American Academy of 

Ophthalmology; 2002. 

5. 

6. 

European Glaucoma Society: termin­

ology and gu idelines for glaucoma. 

Savona: Editrice Dogma; 1 998. 

European Glaucoma Society: 

term inology and guidel ines for 

glaucoma. 2nd ed . Savona: Editrice 

Dogma; 2003. 

Address for Correspondence 

Assoc Prof Ivan Goldberg 

Glaucoma Services 

Sydney Eye Hospital 

Eye Associates 

Level 4 ,  1 87 Macquarie Street 

Sydney, NSW 

Austral ia 

Tel (61 2) 9231 1 833 

Fax: (61 2) 9232 3086 

E-mai l :  igoldber@bigpond .net.au 

Win a Trip to Chennai for SEAGIG 2006 - the 2006 Writer's Award 

Do you have a scientific paper that you would l ike to have published in Asian Journal of OPHTHALMOLOGY? The South East 

Asia Glaucoma Interest Group (SEAG IG), in conjunction with Asian Journal of OPHTHALMOLOGY, is offering the opportunity 

to attend the SEAG IG 2006 meeting in Chennai , I ndia, 1-3 December 2006 absolutely free to the first author of the best scientific 

paper submitted before 30 June 2006. 

The 2006 Writer's Award includes free transportation (economy air ticket), registration at the conference, and accommodation 

at the 'Le Royal Meridien Chennai ' (conference hotel ). The award-winning paper will be published in the December 2006 issue of 

Asian Journal of OPHTHALMOLOGY, which wil l  be distributed at the SEAGIG  2006 meeting .  (Detai ls of the meeting are 

available at http://www.SEAGIG.org/seagig2006.php.) 

Submitted papers must be Original Articles that have not been previously publ ished in ,  and are not currently under considera­

tion for, any other journal. Submitted manuscripts must follow the guidel ines set out in the Information for Authors on the SEAGIG 
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Barriers to Learning in Teaching 
Programmes 

James Standefer 
Department of Ophthalmology, University of Minnesota, Marine on 

St Croix, USA 

For the past 1 0  years, I have had the privi­

lege of teach ing 2-week g laucoma work­

shops in ophtha lmology trai n i ng  centres 

worldwide; the majority have been in the 

various regions of Asia .  The condition that 

we call glaucoma is one of the more com­

plex that ophthalmologists encounter. The 

correct d iagnos is  and treatment of any 

given patient w i th g laucoma requ i res sk i l ­

ful history taking combined with a thorough 

ocular exam . I often tell those whom I teach 

that, when presented with a patient with , 

or suspected of hav i n g ,  g laucoma ,  we 

must be expert detectives, pay ing g reat 

attention to even the smal lest deta i l .  

There are wel l -recogn ised centres of 

excel lent tertiary eye care in Asia such as 

those in S ingapore and Beiji ng ,  but these 

programmes are very much the exception .  

U nfo rt unately ,  the major ity of ophtha l ­

mo log ists in deve lop i ng  cou ntr ies have 

not received adequate train ing i n  the patho­

physiology, d iagnosis ,  and treatment of this 

very complex d isease process. Too often 

this results in misdiagnosis and/or i nappro­

priate treatment 

The ophtha l molog i sts I encounter i n  

m y  workshops, with only rare exceptions, 

are i nte l l igent ,  motivated ,  and caring i n ­

d iv iduals ,  but have received substandard 

train ing for a variety of reasons. They have 

been trained almost excl usively by d idactic 

l ectures and may not have been a l lowed 

to ask questions. To successful ly d iagnose 

and treat patients with g laucoma, thinking 

i n  the decision-tree algorithmic manner is 

essential. Not to do so leads to haphazard 

Asian Journal of OPHTHALMOLOGY 

and dangerous conc lus ions .  But what if 

th is  pattern of th i nk ing  is m issi ng  i n  an 

ophthalmolog ist who has completed the 

trai n ing  avai lable at the l ocal l eve l ?  What 

would be a su itable solution for f i l l ing i n  the 

gaps in essential knowledge ? 

Supplemental education in the form of 

an i ntensive 2-week workshop can correct 

much of the knowledge gap and result i n  

a substantial im provement i n  the qua l ity 

of care and ,  hopefu l l y ,  reduction i n  the 

chances of g laucoma bl indness. The format 

of the workshop i nvolves selecti on of 5 

ophthal mologists from 5 d ifferent teach­

i ng  centres with i n  a country o r  adjo in ing  

cou ntr ies .  They become the core  group 

and must have completed a residency, have 

a s i ncere i nterest in g laucoma, and agree 

to teach others what they have learned 

from the workshop once they return to their 

home i nstitutions. I n  addition, the workshop 

comprises 20 hours of d idactic l ectures, 

with no l im it on the numbers who attend .  

With worry ing frequency, I experience 

situations that are serious barriers not only 

to learn ing ,  but also to acceptable c l in ical 

care. I have come to expect, but am sti l l  

su rprised by, very ser ious gaps i n  basic 

knowledge that are obvious barriers to good 

c l i n ica l  practi ce .  The i nabi l ity to e l i c i t  a 

meaningful h istory from the pat ient is a l­

most always present and is accompanied 

by a failure to perform a thoughtful and sys­

tematic ocular examination ,  making it im­

possib le to  present a patient i n  the  usual 

and un iversal manner. Other examples in­

c lude not knowing the s ign ificance of, or 

VIEWPOINT 

how to test for, a relative afferent pup i l lary 

defect ,  not u n dersta n d i n g  the  c l i n i cal  

importance of p inhole v is ion and not know­

i n g  how to write a mean i n gfu l c l i n i ca l  

record . In fact, it is not unusual to  discover 

that there has been a total absence of any 

documentat ion of c l i n ica l  f i nd i ngs .  Very 

few tra i nees  h ave ever been taught to 

perform gonioscopy. 

Clinical Practice Guidelines 

Elsewhere in this issue, Ivan Goldberg de­

scribes the recent publ ication by the South 

East Asia Glaucoma I nterest Group of the 

As ia  Pacif ic G laucoma G u i de l i nes .  Th i s  

1 00-page booklet was produced by  l ead­

ing i nternational  g laucoma experts from 

the Asia Pacific reg ion to estab l ish  best 

practi ce methodologies throughout Asia. 

It is a remarkably concise, comprehensive, 

and easy-to-follow set of instructions about 

how to d iagnose and treat the g laucomas. 

I am constantly looking for teach ing aids; 

the g u ide l i nes  e l oquent ly  descr ibe the  

best and  most practical c l i n ical rec ipe for 

g laucoma d i ag nosis and treatment that 

I have encou ntered .  The i nfo rmatio n  i s  

appropriate fo r  a l l  ophthal molog i sts who 

treat patients with g laucoma, regardless 

of their educational leve l .  

It is apparent to me that these gu ide­

l ines can be a major part of the solution to 

the problem of the many undereducated 

ophthalmolog ists in deve lop ing countries 

who, through no fault of the ir  own , were 

not taught the essentials of basic c l in ical 

care - not on ly for glaucoma, but also for 

general med ic ine .  The gu i de l ines offer a 

straightforward approach to the problems 

noted above, such as history taking ,  a thor­

ough cl in ical examination, and pe rformance 

of appropriate c l i n ical  tests. The goals of 

therapy are clearly defi ned and treatment 

options are presented in an a lgorith m i c  

format. I plan to incorporate the guidel ines 

i nto my future workshops and leave a copy 

with al l of the core members. 
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Alt h o u g h  the  g u i d e l i nes  are not a 

substitute for personal , over-the-shoulder 

c l i n i c a l  teac h i n g  by  k n o w l e d g e a b l e  

ophthalmolog ists, they are a most val uable 

resource for appropriate c l i n i cal  care of 

patients worldwide, especially i n  Asia where 

the most common form of g laucoma is that 

of chron ic ang le c losure. Accord ing ly, the 

guidel ines emphasise gonioscopy, which is 

essential for chron ic angle closure evalua­

tion and treatment ,  although g reater em­

phasis cou ld be given to i ndention/pressure 

gon ioscopy with the 4-m i rror goniopr ism 

i n  future ed it ions .  Th is  is a handbook of 

g laucoma d iagnos is  and treatment that 

can supp lement personal c l i n ical tra in ing  

or be referred to, along with other resources, 

unti l  personal tra in ing is avai lable. 

Train the Trainers 

I cannot over-emphasise the need for cl i n i ­

ca l  trai n i ng  by wel l -educated vo lunteers. 

Volume 7, Number 4, 2005 

Yo u do not have to be a s u bspec ia lty 

professor to teach residents how to thi n k  

a n d  d o  gonioscopy. The AAO I nternational  

Volunteer Registry wi l l  match potential vol­

unteers with those who are looking for help. 

Use th is resource, p ick a destination ,  and 

become a Trainer o f  Trai ners. You wi l l  make 

a huge  contr i but ion to the reduct ion o f  

global b l indness by spend ing 1 to 2 weeks 

in a general eye cl in ic  of a teach ing i nstitu­

t ion by teac h i n g  basic c l i n i ca l  care . O f  

course, subspec ialty teach i ng  i s  also i n  

demand, but b e  prepared to incorporate the 

basics as wel l .  

The computer and the d igital age have 

eno rmous l y  expanded  t he  a m o u n t  o f  

read i ly  avai lab le qual ity ophthalmolog ical 

teaching material . A partial l ist of  resources 

fol lows: 

1. The AAO Basic and C l i n ica l  Sc ience 

Cou rse, Section 10, 2004-2005. Glaucoma. 

www.orbis.org 

2. AAO International Registry. www.aao.org 

3. ORBIS Cyber Sight. telemedici ne.orbis. 

org/bins/home.asp 

4 .  The I nternational Counc i l  o f  Ophthal ­

mo logy 's  G u id e l i nes and Standards 

for Education of  an Ophthalmologist: a 

Curr icu lar Out l ine .  To be presented at 

the World Congress of Ophthalmology, 

San Paulo, Brazi l ,  19-24 February 2006, 

and placed on the WHO website: www. 

who . i nVen/ 

5 .  Asia Pacific Glaucoma Guidel ines. www. 

seagig .org/apgg 
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Cross-sectional Differences in Axial 
Length of Young Adults Living in Urban 
and Rural Communities in Mongolia 

Davaatseren Uranch imeg, 1  Jennifer LY Yip,2·3 Pak Sang Lee,3 Daksha 

Patel ,2  Sanjeewa Wickremasinghe,4 Tien Yin Wong,5 Paul J Foster3·4 

1 Central Medical University Hospital, Ulaanbaatar, Mongolia, 

21nternational Centre for Eye Health, London School of Hygiene and 

Tropical Medicine, 3Department of Epidemiology, Institute of 

Ophthalmology, University College London, 4Moorfields Eye Hospital, 

London, UK, and 5Centre for Eye Research Australia, University 

of Melbourne, Melbourne, Australia 

Aim:  To assess differences in axial le11gtl1 of t/1e eye between young 
adults aged 20 to 39 years living in u rban and rum! environments in centra l  
Mongolia . 
Particip a n ts and Methods: M ulti-stage, clustered, s imple random sampling 
was used to identify 375 people living in t/1e capital city (Waanbaatar) and 
3 75 in an  adjacent ru ral district (Selenge ainiag) . Axial length was measu red 
using A-mode ultrasonography. Height and weiglzt were recorded. Socio-economic 
data were obtained us ing a questionnaire. 
Resu l ts:  568 participants (75. 7%) were exam ined. Mean axial length was 
23.35 1 11 11 1  (95% confidence interval, 23 .27-23.43 1 1 1 1 1 1 ) .  Participants in the 
u rban area were 2 cm taller and 3 kg lzeavier tlzan the rural population ,  and 
5 times as likely to have been educated to  college level (p  < 0 .00 1 ) . The ratio 
of participants in the rural group reporting a very low income to tlzose in tlze 
u rban group was more than 3 : 1  (p < 0.00 1 ) .  Axial lengt/1 was significantly 
longer in the u rban participants (23 . 53 mm; SO, 1 .03 r um) t/zan in the ru ral 
participants (23 . 1 9  nun; SO, 0. 90 mm) [p < 0 .00 1 ] . Tlzis difference was 
apparent in the age groups of 20 to 29 years and 30 to 39 years. Mean axial 
length was significantly longer in people aged 20 to 29 years (23 .66  mm; SO, 
1 . 1 3  111m) compared witlz those aged 30 to 39 years (23 .37  1 1 1 1 1 1 ;  SO, 0 .85 l l l / 1 1) 
[p = 0 .03] in the u rban group, but the same difference was not present in 
the rura l  group.  Mu ltivariate analysis identified height (p < 0 001 )  and 
educational ach ievement (p < 0.00 1 )  as being s ign ificantly associated 
witlz axial length. Urban or rural residence was of borderline s ignificance 
(p = 0.054) . 
Conclusions:  These data indicate that axial length is s ign ificantly longer in 
city-dwelling young adults in Mongolia. In part, this is attributable to their 
greater height. The link with educational achievement may reflect the 
recognised association with nea r-work and myopia . It seems likely that other 
important associations explain ing axial lengtlz differences between u rban and 
ru ra l  popu lations remain to  be  identified. 

Key Words: Age groups, Mongolia, Myopia, Rural population, Urban population 

Asian J Ophthalmol 2005;7(4): 133-139. 
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Introduction 

Myopia is i ncreasingly being recognised as 

an endemic eye d isease i n  i ndustrial ised 

reg ions i n  Asia.  Moreover, the prevalence 

appears to be i nc reasi n g ,  part icu larly in 

East As ia . 1 The pattern i s  not only d i s ­

cernab le  i n  c h i l d re n  but  a l so  i n  o l de r  

people. For example, the prevalence among 

Ch inese S ingaporeans aged 40 years and 

older is one of  the h ighest worldwide.2 

The explanation for this higher preva­

lence of myopia in East Asians is unclear. 

In the S ingapore study, the prevalence of  

myopia was b imodal, with the highest rates 

be ing  seen among those aged 40 to 49 

years and 70 to 79 years .2  This has been 

attri buted to a h igher prevalence of  axial 

myopia i n  younger people (a cohort effect) , 

and more i ndex myopia (associated with 

n uclear sclerosis) in o lder  peop le . 3  Th is 

latter observation h ighl ights a major poten­

tial confounding factor in the study of epi­

dem io logy of  refract ive e rrors i n  adults .  

G roup i ng  axia l  and i ndex myopia i n  r isk 

factor studies may r isk obscuring i mportant 

associations for 2 conditions with separate 

causal  pathways .  I ncreases i n  the pre­

valence of  cataract with age,  at least in 

part, drives the association between i ndex 

myopia i n  the popu lat ion and i ncreas ing 

age ,  whereas i nc reas i ng  axia l  l ength i s  

l i nked with i ncreas ing  rates o f  myopia i n  

the younger population prior to the onset o f  

cataract. 3  Hence ,  such stud ies i n  adu lts 

must separately address index and axial 

myop ia .  A c lear unde rstand i ng  of  ax ia l  

b i ometry i n  popu lat i ons  be ing stud i ed 

is there fore essentia l .  A cross-sectional 

study showed that mean axial l ength is 

a p p rox i m ate ly  2 3 . 0 0  mm in C h i n ese  

S ingaporean people o lder  than 55 years. 

However, i n  peop l e  i n  t he i r  40s ,  i t  i s  

approximately 23.50 mm ( p  < 0.001) . 3 This 

suggests e i ther  a s i g n i ficant decrease 

in axial l e ngth with advanc i ng  age ,  o r  

a pronounced sh i ft i n  the d istr ibut ion o f  

re fract i ve  e rrors i n  the  p o p u l at i o n  i s  
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underway. The former seems bio logical ly 

implausible .  The latter is  supported by the 

observation that, in a cross-sectional study 

of Mongo l ian people aged 40 years and 

older, axial length was longer i n  o lder  ind i­

viduals by an average of  0 .05 mm/decade 

(p = 0 .03) .4 

Both environmental and genetic aeti ­

ologies of myopia have been suggested. I n  

Singapore, questionnai re-based research 

in ch i ldren l i nked cu rrent near"work activ­

ity to the presence of myop ia .  5 Among 

Singaporean m i l itary conscri pts, i ntensity 

of  previous education was associated with 

myopia.6 It has also been suggested that 

d ietary factors may play a ro le in the cau­

sation of myopia 7 8 Twin  stud ies ind icate 

heritabil ity of refractive error to be between 

24% and 85%,9 1 0  and genetic loci associ ­

ated with fam i l ia l  h i g h  myopia have been 

i dentif ied. 1 1 · 1 2  However, to date, the rela­

tive role of  env i ronment and genotype in 

the aetiology of  myopia remains unclear. 1 3  

I n  the  context of  the  authors' previous 

b iometric stud ies ,  the hypotheses for th is 

study was that axia l  l ength is i nc reasi ng 

i n  younger people ,  and that th is  trend is 

especial ly pronounced i n  urban areas. The 

a im of  the study was to characterise axial 

length d istribution in a young adult popu­

lation in Mongol ia and compare d i fferences 

between the urban and rural popu lations. 

Participants and Methods 

Th is  study was approved by the Eth ics  

Committees of  The Health Sciences Univer­

sity of Mongolia, Ulaanbaatar, Mongolia, and 

London School  of Hyg iene and Trop ical  

Medic ine,  London ,  UK,  and performed i n  

accordance with the tenets o f  the World 

Medical Association's Declaration of Helsinki . 

Sample Size 
Sample s ize calcu lat ions used data from 

Singapore, where axial l ength was found 

to be  su bstan t i a l l y  l o n g e r  in  y o u n g e r  

people than i n  o lder people (age 40 to 4 9  
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years - 23.58 mm ;  SO, 1.31 mm ;  age 70 

to 79 years - 23.00 mm;  SO,  0 . 88 mm) . 3  

This age-related difference i n  Singapore of  

0 .6 mm over 4 decades is assumed to  be a 

secu lar  trend reflect i ng  a cohort e ffect 

assoc iated with env i ronmental/ l ifesty le  

changes. From these data, it was assumed 

that a d i ffe rence o f  approx imately 50% 

(0.3 mm;  SO, 1 .3 mm) m ight exist between 

urban and rural  Mongo l ians .  To ach ieve 

80% power to detect such a d i fference with 

a type I error rate of 5% would requ i re 295 

parti c i pants in each group .  Anti c i pat ing  

25% absentee ism and non-part ic ipati on 

rates ,  the ca lcu lated sample s i ze was 

750 participants. Non-permanent residents 

and  those who had moved to an area 

of permanent res idence e lsewhere were 

specifically excluded. 

Sampling 
Mongol ia has a popu lat ion of 2 . 5  m i l l i on ,  

w i th  28% res i d i n g  i n  the cap ita l  c ity, 

U laanbaatar. Nearly 90% of  the popu lation 

is ethn ic Mongol ian with smal ler num bers 

o f  B u r iads ,  Darhads ,  Uzbeks ,  U i g h u rs ,  

Russians,  a nd  Ch i nese .  Adm i n i strative ly, 

Mongo l i a  is d i v i ded  i nto 21 prov i n ces 

(a imags) ,  the populations of  which range 

from 46,000 to 122 ,000. Aimags are in turn 

d i v ided i nto towns (ai mag centres) and 

surrounding rural districts (sums). Each sum 

has an average popu lation of  3000, and is 

comprised of sum centre (vi l lage) and bags 

(areas roamed by a group of semi-nomadic 

fam i l ies) , the lowest rural adm i n istrative 

un it. U laanbaatar city is d iv ided i nto 6 city 

d i str icts (du u reg ) .  These in turn contai n 

s m a l l e r  ad m i n i strat ive u n its ( ho roo ) .  

Ulaanbaatar city was selected as  the urban 

study site (population, 707,200). Population 

number. There is an incentive to register, 

as fai l u re to do so means the i nd i v idua l  

cannot receive government-subs id i sed  

healthcare. From the  6 duureg , 3 were se­

lected at random : Ch i ngelte i ,  Sukhbaatar, 

and  Song i nokha i rkhan .  With i n  each o f  

these, o n e  horoo was random ly identi fied .  

The fami ly doctors' records were then used 

to d raw a s im p le random sample with i n  

each of  the 3 selected horoo. From the 3 

a i m ag s  adjacent  to U laan baatar c i ty, 

Selenge aimag (population, 105 ,500; area, 

4 1 , 2 0 0  k m 2) was chosen  at ran d o m .  

Selenge has 17 sums, from which Shaamar 

was randomly selected .  The ne ighbouring 

sums (Du laanhaan and Zuunburen)  were 

chosen on the basis of  conven ience .  The 

e l ectoral reg ister was used to d raw a 

clustered, s imple random sample from the 

popu lat ion of these 3 sums form ing  the 

rural study group.  The electoral register is 

updated every 4 years. This had been done 

recently, as a parl iamentary e lection was 

held on 27 June 2004. The record of urban 

and r u ra l  res ide nts obta i ned  was then 

used to  strat i fy the popu lat ion  by age 

and sex .  Approxi mate ly equa l  numbers of 

participants were drawn from the age strata 

20 to 29 years and 30 to 39 years. 

Examinations 
Exami nations were carried out between 

1 June and 1 August 2004. The axial length, 

anterior chamber depth, and lens thickness 

were measured in al l  partici pants using the 

A-mode corneal contact u ltrasound device 

(model 820 ;  H u mphrey I nstruments I nc . ,  

San Leandro, USA), record i ng the mean o f  

5 separate read i ngs .  Benox i nate d rops 

( C h a u v i n  P harmaceut i ca l s ,  K i n gsto n ­

on -Thames, UK) were i n st i l l ed  i nto both 

records maintai ned by the central govern- eyes before b iometric assessment.  Se l f-

ment are used to al locate people l iv ing i n  

spec i fic areas of the city to a fami ly doctor. 

The doctors mainta in  these records with 

current addresses of the i r  pati ents. Also 

i ncl uded are age, sex, and national identity 

reported h ighest educational achievement 

was recorded as primary (to age 11 years), 

secondary (to age 16 years) ,  or col lege/ 

un iversity. Height and weight of the partic i­

pants were measured without boots. Body 
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mass index (BMI) was calculated as weighV 

(height)2. 

Data Analysis 
Biometric data from the right and left eyes 

were h igh ly  correlated (Pearson corre la­

t ion of r ight and l e ft axial length, r = 0.91; 

p < 0.001 ) ,  and consequently data from 

the right eyes were arbitrari ly selected for 

presentation .  D i fferences between g roups 

were ana lysed us i n g  the Student t test 
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Table 1 .  Summary of participants selected and examined by cluster. 

Cluster Number examined Number enumerated Response rate (%) 

Selenge (rural) 

Shaamar 1 72 200 86.0 
Zuunburen 51 75 68.0 

Dulaankhaan 75 1 00 75.0 

Subtotal (rural) 298 375 79.5 

Ulaanbaatar (urban) 

Chingeltei 1 02 1 45 70.3 

Sukhbaatar 38 55 69.1 
Songinokhairkhan 1 30 1 75 74.3 
Subtotal (urban) 270 375 7 1 .7 

Total (urban and rural) 568 750 75.7 

(conti nuous variables) and the Chi squared Table 2. Age and sex distribution of participants examined in rural and urban locations. 

test (categor ical  variables) .  S ign i ficance 

was assumed at the 5% level .  The relation­

s h i ps be tw e e n  a x i a l  l e n g t h ,  s o c i o ­

demograph i c ,  and  anthropometr ic data 

were ana lysed us i ng  l i near regress ion .  

D i fferences between axial l ength i n  urban 

and  ru ra l  areas were assessed us i n g  

mu lti p le  log ist ic regression to adj ust for 

mu lt ip le e ffects. Resu lts are presented as 

mean and SO .  

Results 

750 el ig ib le participants were enumerated, 

of whom 568 (75.7%) were examined. The 

response rate in the 6 c l usters ranged 

from 68% to 86%. 267 partic ipants (47%) 

were men and 301 (53%) were women .  

Men were s ign i ficantly heavier (66 . 4  kg ;  

SO ,  12 .2  kg )  and tal l e r  (169 . 1  c m ;  SO ,  

6 .8 cm) than women (57.6 kg ;  SO ,  9 .9  kg; 

and 158. 2  m;  SO, 6 .0 cm) [both p < 0.001 ] .  

There was n o  s ign i ficant d i fference i n  BMI 

between men (23 . 2) and women (23 .0) 

[p = 0.165] . In the 3 sums of Selenge aimag 

( rura l )  298  part i c i pants ( 79 . 5%)  were 

examined . I n  the 3 d istricts of  U laanbaatar 

city (urban) 270 partici pants (72.0%) were 

exam i ned .  Urban res i dents were tal le r  

(164.4 cm) and heavier (63.3 kg) than people 

i n  the rural area (162 . 3  cm and 60 .2 kg , 

respectively) [both p = 0 .002] . Tab le  1 

summarises the num bers o f  part ic ipants 

selected and exami ned. Table 2 g ives the 

numbers of participants examined i n  rural 

and urban areas by age and sex. There was 
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Rural 

Age (years) Men Women 

20-29 69 75 
30-39 70 84 

Subtotal 1 39 1 59 
Total 298 

no d i fference in the proportion of people i n  

the age groups 20 to  29 years and  30 to 39  

years i n  rural versus urban cohorts. 

Ocu lar b iometric data were avai lab le 

for 566 o f  the 568 part ic i pants (99.6%) .  

There was no s ig n i fi cant d i ffe rence in 

axial length between right and le ft eyes i n  

rural or u rban areas. For  r ight eye  data, 

1 60 

1 40 

1 20 
(/) 
c 
25. 1 00 
0 
t ea 0. 80 
0 
Q; .0 

60 E :::J 
z 

40 

20 

0 
20 22 24 

Urban 

Men Women 

76 76 

52 66 

1 28 1 42 

270 

mean axial l ength was 2 3 . 35 m m  (95% 

confidence interval [Cl] , 23 .27-23.43 mm), 

mean lens th ickness was 3.89 mm (95% 

C l ,  3 . 87 -3 .92  mm) ,  and mean anter ior 

chamber depth was 3 . 24 m m  (95% C l ,  

3 . 2 1 -3 .27 mm) .  Figu re 1 shows that axial 

length d istr ibution closely approx imated a 

Gaussian d istribution, but was leptokurtotic 

26 28 
Axial length (mm) 

Figure 1. Histogram of axial lengths among the study participants.* 

* The distribution approximates to a Gaussian distribution (superimposed curve) but is leptokurtotic (an 

exaggerated central peak) with a modest right-hand skew. 
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(exaggeration o f  the height of the central 

peak) with a modest r ight-hand skew. 

Table 3 compares sociodemographic and 

ocular biometric variables between partic i ­

pants in urban and rural areas. There was 

no d i fference in the mean age or proportion 

of women .  S im i l arly, there was no d i ffer­

ence in BMI, anterior chamber depth, or lens 

thickness. There was a trend towards lower 

intraocular pressure (IOP) i n  the urban group, 

but th is  was not s i gn i fi cant (p  = 0 .095) .  

Part ic i pants i n  the urban area were , on 

average, 2 cm tal ler and 3 kg heavier than 

the rural population (p = 0.02) .  Five times 

more u rban peop le  had been educated 

to col lege level than those from the rural 

environment (p < 0 .001 ) .  The ratio of those 

receiving a very low i ncome in rural to ur­

ban groups was more than 3 :1 (p < 0.00 1 ) .  

Table 4 shows the mean age-specific mean 

axial length in rural and urban groups. Axial 

l ength was s ig n i ficantly longer in people 

l iv ing i n  U laanbaatar c ity compared with 

those i n  the country. This d i fference was 

apparent in the age g roups 20 to 29 years 

and 30 to 39 years. Mean axial length was 

s i gn i ficantly longer in people aged 20 to 

29 years compared with those aged 30 to 

39 years in the city. This d i fference was not 

seen in the rural group. 

F igure 2 shows the variati on in axial  

length o f  the r ight eye with height. I nspec­

tion shows an increase in  axial length with 

he ight that appears l i near unt i l  he ight ex­

ceeds 180 cm, at the extreme upper end of 

the d i str ib ut ion in t h i s  popu l ati o n .  In a 

un ivariate model, a 1 O cm i ncrease in height 

was associated with a 0 .27 m m  (95% C l ,  

0 .17-0.36 m m) i ncrease i n  axial length. As 

shown in Table 4, he ight, weight, income, 

and ed ucat ion a l l  d i ffered s i g n i ficant ly 

between u rban and rural  parti c i pants. A 

m u l t i p l e  l i near  reg ress i on  mode l  was 

constructed to exp lore the relationsh ips 

Table 3. A comparison of sociodemographic and ocular biometric variables between urban and rural 

Mongolian people aged 20 to 39 years. 

Urban Rural p Value 

Age (SO) (years] 29.0 (5.4) 29.7 (5.8) 0 . 1 1 

Women (%) 1 42 (52.6) 1 59 (53.4) 0.86 

Height (SO) [cm] 1 64.4 (8.6) 1 62.3 (8. 1 )  0.02* 

Weight (SO) [kg] 63.3 (1 3.5) 60.2 (1 0.0) 0.02* 

Body mass index (SO) [kg/m2] 23.3 (4.0) 22.9 (3.5) 0 . 1 7  

College education (%) 1 56 (57.8) 34 (1 1 .5) <0.001 *  

Income below US$50 (%) 60 (22.2) 2 1 1  (70 . 1 )  <0.001 *  

Right axial length (SO) [mm] 23.53 (1 .03) 23 . 1 9  (0.90) <0.001 * 

Right anterior chamber depth (SO) [mm] 3.26 (0.34) 3.22 (0.33) 0.23 

Right lens thickness (SO) [mm] 3.89 (0.29) 3.90 (0.29) 0.85 

lntraocular pressure (SO) (mm Hg] 1 4.9 (2.3) 1 5.2 (2.5) 0.095 

Differences between groups were analysed using tl1e Student ttest (continuous variables) and Chi squared test (categorical 

variables). 

* Probability of the null hypothesis <5%. 

Table 4. Age-specific axial length for urban and rural groups. 

20 to 29 years 30 to 39 years 

between axial length (dependent) and these 

other variables. The model was bu i lt using 

a fo rward ste pwise  m ethod req u i r i n g  

p < 0 . 0 5  for entry. Neither weight nor i n ­

come were s ign i ficant and were excluded. 

Area o f  res idence (u rban/ru ra l )  was not 

s i gn i ficant in th is  model . The regression  

coefficients suggest that a 1 O cm increase 

in he ight was associated with a 0 .27 mm 

(p  < 0.001; 95% C l ,  0.18-0.37 mm) increase 

i n  ax ia l  l ength .  W i th a u n it i nc rease i n  

educat iona l  ach i evement  ( p ri m ary [3] , 

secondary [2] , and col lege [1]) there was a 

0 . 36  m m  (p < 0 .001; 95% C l ,  0 . 1 9-0 .52  

mm)  i ncrease i n  ax ial length . The process 

was repeated for age and sex, neither of 

which were s ign i ficant. This suggests that 

height and educationa l  ach ievement are 

s ign i ficantly associated with axial length . 

I f  u rban/rural res idence was i nc l uded i n  

the m o d e l ,  i n  conj u n ct i on  w i t h  h e i g ht 

and educational achievement, axial length 

was found to be 0.17 mm (p = 0.061; 95% 

C l ,  -0 .008  to 0 . 35 m m )  l o nge r  i n  c ity 

residents, after adjusting for d i fferences i n  

height and  education .  Using logistic regres­

sion to corn pare the characteristics of city 

and country-dwellers (dependent variable), 

education (p < 0 .001) and height (P= 0.002) 

were again s ign i ficant in the model .  Axial 

length was found to be of  border l ine s ig­

n i ficance (p = 0.062) .  

Discussion 

The data presented here show a s ign i ficant 

d i fference in  axial length of the eye between 

Difference All ages 

95% confidence interval of difference 

Rural (SO) 
95% confidence interval 

Range 

Urban (SO) 
95% confidence interval 

Range 

Difference 
95% confidence interval of difference 
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23.23 (0.81 ) 

23.09-23.36 

21 .05-26. 76 

23.66 (1 . 1 3) 

23.47-23.84 

20.25-28.33 

0.43 (p < 0.00 1 )  

0.20-0.65 

23. 1 5  (0.98) 
22.99-23.31 

20.1 3-29.46 

23.37 (0.85) 

23.22-23.53 

21 .62-27.20 

0.23 (p = 0.048) 

0.002-0.45 

0.08 (p = 0.46) 
-0. 1 3  to 0.28 

0.28 (p = 0.03) 

0.04-0.52 

23. 1 9  (0.90) 

23.08-23.29 

20.1 3-29.46 

23.53 (1 .02) 

23.41 -23.66 

20.25-23.53 

0.35 (p < 0.00 1 )  

0 . 1 9-0.51 
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Figure 2. Box and whisker plots of right axial length against height category.* 

* The central dark band inside the box represents the median value, with quartiles being indicated by the 
dimensions of the box. Extreme values are indicated by the whiskers. 

young adu l t  peop le  l i v i ng  in u rban and 

rural areas in Mongol ia. Furthermore, there 

is a s i gn if icant d iffe rence in axial length 

between  peop l e  aged  20  to 29  years 

and those aged 30 to 39 years l i v i ng  i n  

Ulaanbaatar city. 

These findings may provide insights into 

the ep idemio logy of myopia i n  East Asia. 

I n  a previous report, the authors described 

axia l  l ength d i stri but ion in people aged 

40 years and o lder l iv ing i n  Hi:ivsgi:il and 
bm ni:igob i ,  areas popu lated by nomadic 

herders with some smal l  permanent settle­

ments. In these people, a smal l  i ncrease 

in mean axial length with age (0 .05 mm/ 

decade; p = 0.03) was found.4 When com­

pared with data from Singapore, there is  a 

striking difference. In people aged 40 years 

and older, mean axial length is much shorter 

in people aged 70 years and older, compared 

with those aged 40 to 49 years. Although 

these fi nd i ngs m ust be i nterpreted with 

some caution if longitud inal trends are in­

ferred, it appears that ocular d imensions in 

Ch inese S ingaporean people are changing 
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in a dramatic fash ion .  These changes are 

consistent with the wel l-documented h igh 

rates of myopia i n  younger Taiwanese and 

Chinese Singaporean people . 1 · 1 4  The relative 

stabi l ity of axial length d istribution in Mon­

gol ian people l iv ing in rural areas suggests 

that they were either not suscepti ble to the 

factors responsible for the change observed 

in Ch inese Si ngaporean people, or had not 

yet been exposed to these factors. 

Genetic and l ingu istic data suggest that 

Mongol ian and I nu it (Eskimo) people have 

a common genetic heritage . 1 5·1 6  The f ind­

ing of a pronounced cross-section d iffer­

ence in refractive error and axial length i n  

Alaskan I nuit ( longer axial length and more 

myopic refraction in the young), 17 ind icates 

that people in Mongol ia should be suscep­

tible to a s im i lar change, if exposed to the 

causative factor. A graph ical i l l ustration of 

the data from the present study, a previous 

survey in ru ral Mongol ia (from 1995 and 

1997), and Ch inese people in S ingapore, 

i l l ustrates clearly that mean axial length in 

u rban and rural Mongo l ians  appears to 
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be rap i d l y  d i verg i n g  ( F i g u re 3 ) .  C i ty­

dwe l l i n g  Mongo l ians  now have a mean 

axial length s ign ificantly longer than thei r 

rura l  counterparts .  It appears that the 

rate of th is  d ivergence of ax ia l  length i n  

these 2 g roups is approx imately s imi lar in  

magn itude to the cross-sectional changes 

seen in  Ch inese Singaporean people . 

However, these observations must be 

i nterpreted with the understand ing  that 

ax ial length is longer i n  tal ler people. 1 8 This 

observation has subsequently been made 

i n  ch i l dren . 1 9  These data support the con­

cept that there is a h igh ly s ignificant rela­

tionsh ip between he ight and axial length . 

I n  the mu l tivariate mode l ,  d iffe rences i n  

he ight and educational achievement were 

the 2 identifiable factors that were associ­

ated with d ifferences i n  ax ia l  length be­

tween people in urban and rural areas. The 

observed differences are, at l east in part, 

attri butable to the urban population being 

ta l ler .  I n  turn ,  th is  i s  probably a result of 

improved l iv ing standards and nutrition i n  

ch i ldhood for city residents.20 However, the 

trend is subject to short, medium,  and long­

term fluctuation i n  business cycles, attrib­

uted to var iat i ons  in  food q u al ity and  

quantity.21 In Mongol ia, the transition from 

Soviet-sponsored leadersh ip to democratic 

i ndependence in 1994 was a t ime of con­

siderable economic change. The previous 

decade had seen a g radual wind ing down 

of f inancia l  and log istic support from the 

Soviet Union.  People undergoing the puber­

tal growth spurt (age 1 2  to 15 years) when 

the country opened its doors to external 

trade would now be aged 22 to 25 years. 

The effect of an i ncrease in food qual ity and 

quantity at this sensitive period is l ikely to 

have had more pronounced effects i n  the 

capital city (Ulaanbaatar). The large size of 

the nation (s im i l ar to France, Spain ,  and 

Germany combined) and its poor i nternal 

transport i nfrastructure means this i nf lu­

ence is un l i kely to have had a meaningful 

effect i n  areas outside the city. 
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Figure 3. Axial length in urban and rural Mongolian people compared with figures for Chinese 

Singaporean people.' 

* The data for a rural population aged 40 years and older are drawn from previous surveys in 1 995 and 1 997. 

From these cross-sectional data, it appears that while the axial length in rural Mongolia remains relatively stable, 

the young people living in an urban environment are experiencing a significant increase in their mean axial 

length. The change in urban Mongolian people resembles that seen in the Chinese population of Singapore. 

H i g h  ed ucational leve l  is probably a 

surrogate for exposure to near work, which 

in turn has been l i n ked  with i nc reased 

i nc idence and progression of myopia i n  

ch i ldren a n d  adults .5 22 I n  a study of Asian 

peop le ,  educat iona l  ac h i evement  was 

found to be strongly associated with preva­

lence and severity of myopia .  After adjust­

ment for relative differences in educational 

achievement, myopia rates were h igher i n  

Ch inese people than i n  I nd ian and Malay 

people .23 The Mongol ian education system 

is less i ntensive than in other East As ian 

countries, although adult l iteracy rates are 

98% for men and 95% for women .24 Mon­

go l ia  has a un i que  system of res idential 

schools for ch i ldren of nomadic herders. 

Currently, a l l  ch i l d ren  begin compu lsory 

fu l l -t ime education between the ages of 6 

and 8 years , for a m i n i m u m  per iod of 8 

years. The association between near-work 

exposure and myopia in ch i ld ren appears 

to be greate r in younger  ch i l dren than i n  

o l de r  ch i ldren . 5  The  relatively late age  at 

induction i nto formal education may, in part, 
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explai n why the prevalence of myopia has 

been shown to be lower in adult Mongol ians 

than in other East Asian people.4 It has been 

observed previously that there may be a 

socio-economic gradient in myopia preva­

lence among Ch inese ch i l dren aged 6 and 

7 years, with the h ighest rates found in  the 

aff luent Ch i nese popu lation of S ingapore 

( 1 2 . 3%) and the l owest rates in peop le 

l iv ing i n  rural southern Ch ina adjacent to 

X iamen City (3 .9%). Rates in Xiamen City 

itse l f  were i ntermed i ate between the 2 

( 9 . 1 %) . 25 These data d id  not i dent ify an 

i ndependent association between cu rrent 

i ncome and myopia after adj ustment for 

he i ght ,  previous  educatio n ,  and u rban/ 

rural res idence. 

Previous research i n  I nu it commun ities 

found  an association between refractive 

e rror and age. Among Alaskan I n u it , the 

prevalence i n  people older than 40 years 

was 1 . 5%. However, among the 1 1 - to 40-

year - o l d  peo p l e ,  51 % had  a m y o p i c  

refract ion.26 This d ifference was attributed 

to compu lsory, western-style education for 

the younger  members of the com mun ity . 

A study of Canad ian I n u it gave s i m i l a r  

results.7 The existing body of data supports 

the concept that a transition from a sub­

sistence, hunter-gatherer l ifestyle to a set­

tled ex istence with exposure to products 

and practices from the industrialised world 

is l i n ked to an increase in the prevalence 

of myopia. This appears to be predominantly 

ax ia l  myop ia .  Myop i a  has  a h e r i tab le  

component, as  demonstrated by  both mo­

lecular genetic and twin stud ies .  Wh i le  it 

appears that East Asian peop le  have the 

potent ia l  to develop myopia to a g reater 

degree than Europeans, presumably as a 

consequence of genetic d ifferences, these 

data further under l ine the im portance of 

environment and l ifesty le in precip itat ing 

this change. 

References 
1 .  Lin LL, Shih YF, Hsiao CK, Chen CJ. 

Prevalence of myopia in Taiwanese 
schoolchildren: 1 983 to 2000. Ann Acad 
Med Singapore 2004;33:27-33. 

2. Wong TY, Foster PJ, Hee J, et al. Preva­
lence and risk factors for refractive errors in 

adult Chinese in Singapore. Invest 
Ophthalmol Vis Sci 2000;41 :2486-2494. 

3. Wong TY, Foster PJ, Ng TP, Tielsch JM, 

Johnson GJ, Seah SKL. Variations in ocular 
biometry in an adult Chinese population in 
Singapore: the Tanjong Pagar Survey. 
Invest Ophthalmol Vis Sci 2001 ;42:73-80. 

4. Wickremasinghe S, Foster PJ, Uranchimeg 
D, et al. Ocular biometry and refraction in 
Mongolian adults. Invest Ophthalmol Vis 

Sci 2004;45:776-783. 

5. Saw SM, Chua WH, Hong CY, et al. 

Nearwork in early-onset myopia. Invest 
Ophthalmol Vis Sci 2002;43:332-329. 

6. Saw SM, Wu HM, Seet B, et al. Academic 
achievement, close up work parameters, 

and myopia in Singapore mil itary 

conscripts. Br J Ophthalmol 2001 ;85: 

855-860. 

7. Morgan RW, Munro M. Refractive 
problems in Northern natives. Can J 

Ophthalmol 1 973;8:226-228. 

8. Cordain L, Eaton SB, Brand-Miller J ,  
Lindeberg S, Jensen C. An evolutionary 
analysis of the aetiology and pathogenesis 
of juvenile-onset myopia. Acta Ophthalmol 
Scand 2002;80:1 25-135. 

9. Lin LL, Chen CJ. Twin study on myopia. 

Acta Genet Med Gemellol (Roma) 1 987;36: 

535-540. 

Asian Journal of OPHTHALMOLOGY 



1 0 . Hammond CJ,  Sneider H, G i lbert CE,  
Spector TD. Genes and environment in  

refractive error: the twin eye study. 
Invest Ophthalmol Vis Sci 2001 ;42:  
1 232-1 236. 

1 1 .  Young TL, Ronan SM, Drahozal LA, et al. 

Evidence that a locus for familial high 
myopia maps to chromosome 1 8p. Am J 
Hum Genet 1 998;63:1 09-1 1 9. 

1 2 .  Young TL, Ronan SM, Alvear AB, et al. A 

second locus for familial high myopia maps 
to chromosome 1 2q. Am J Hum Genet 
1 998;63:1 4 1 9-1 424. 

1 3 . Multi DO, Zadnik K, Adams AJ . Myopia. 

The nature versus nurture debate goes 
on. Invest Ophthalmol Vis Sci 1 996;37: 
952-957. 

14. Au Eong KG, Tay TH, Lim MK. Race, 
culture and myopia in 1 1 0,236 young 

Singaporean males. Singapore Med J 
1 993;34:29-32. 

1 5. Cavalli-Sforza LL. Genes, peoples and 

languages. Sci Am 1 991 ;265:72-78. 
1 6 .  Cavalli -Sforza LL, P iazza A, Menozzi P, 

Mountain J L. Reconstruction of human 
evolut ion. Bringing together genetic, 
archaeological and l ingu istic data. 
Proc Natl Acad Sci USA 1 988;85: 

6002-6006. 

1 7 . Wojciechowski R, Congdon N, Anninger 
W, Broman AT. Age, gender, biometry, 
refractive error, and the anterior chamber 
angle among Alaskan Eskimos. 
Ophthalmology 2003;1 1 0:365-375. 

1 8. Wong TY, Foster PJ, Johnson GJ, Klein 

BE, Seah SKL. The relationship between 
ocular dimensions and refraction with adult 
stature: the Tanjong Pagar Survey. Invest 
Ophthalmol Vis Sci 2001 ;42:1 237-1242. 

1 9. Saw SM, Chua WH, Hong CY, et al. Height 
and its relationship to refraction and 
biometry parameters in Singapore Chinese 
children . Invest Ophthalmol Vis Sci 2002; 

43:1 408-1 41 3. 
20. Cole T J .  The secular trend in human 

physical growth: a biological view. Econ 
Hum Biol 2003;1 : 1 6 1 - 1 68. 

2 1 . Woitek U.  Height cycles in the 1 8th and 

1 9th centuries. Econ Hum Biol 2004; 1 :  
243-257. 

22. Adams DW, McBrien NA. Prevalence of 
myopia and myopic progression in a 

population of clinical microscopists. Optom 
Vis Sci 1 992;69:467-473. 

23. Wu HM, Seet B, Yap EP, Saw SM, Lim TH, 
Chia KS. Does education explain ethnic 
d ifferences in myopia prevalence? A 
population-based study of young adult 

Call for Papers 

ORIGINAL ARTICLE 

males in Singapore. Optom Vis Sci 2001 ; 
78:234-239. 

24. Human Development Report Mongolia. 
Mongolia: United Nations Development 
Programme; 2003. 

25. Zhan MZ, Saw SM, Hong RZ, et al. 

Refractive errors in Singapore and Xiamen, 
China-a comparative study in school 
children aged 6 to 7 years. Optom Vis Sci 
2000;77 :302-308. 

26. Young FA, Leary GA, Baldwin WR, et al. 
The transmission of refractive errors within 
Eskimo families. Am J Optom Arch Am 
Acad Optom 1 969;46:676-685. 

Address for Correspondence 

Dr Paul Foster 

Department of Epidem iology 

I nstitute of Ophthalmology 

Un iversity Col lege London 

London 

UK 

Tel :  (44 20) 7608 6907 

Fax: (44 20) 7250 3207 

E-mai l .  p .foster@ucl .ac .uk  

Asian Journal of OPHTHALMOLOGY i nvites authors to  submit manuscripts on subjects relati ng to  cl i n ical practice and 

research in ophthalmology, glaucoma, 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. 

I nterested authors shou ld refer and adhere to the Journal 's I nformation for Authors (the ful l  vers ion is avai lab le on l i ne  at 

www.seagig.org). All manuscripts submitted for publ ication will be assessed by peer review, and acceptance of any paper cannot 

be guaranteed. 

Manuscripts should be sent to: The Editor- in-Chief, Asian Journal of OPHTHALMOLOGY, c/o Scientific Communications 

I nternational L imited, Suite C, 1 O/F, Wo On Bu i ld ing ,  10 Wo On Lane, Central, Hong Kong (E-mai l :  ed itor@seagig.org). Electronic 

submission is preferred .  

A l l  authors of  manuscripts published i n  Asian Journal of OPHTHALMOLOGY wi l l  receive a free 1 -year subscription to 

the Journal. 

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

at www.seagig.org. 

Asian Journal of OPHTHALMOLOGY Volume 7, Number 4, 2005 1 39 



1 40 

ORIGINAL ARTICLE 

Visual Impairment and Disc Cupping 
Among Newly Diagnosed Patients with 
Glaucoma 

Chieng Lee Ling, 1 Ong Lieh Bin, 1 Cheong Min Tet, 1 Selva Raja 

Vengadasalam,1  Ng Gim Leong,2 Liza-Sharmini Ahmad Taj udin1 

1 Ophthalmology Department, School of Medical Sciences, Health 

Campus, Universiti Sains Malaysia, Kata Bharu, and 2Eye Clinic, 

Hospital Pu/au Pinang, Pu/au Pinang, Malaysia 

Aim. To deter11 1ine the presenting vision, rnp-disc ratio, and referring diagnosis 
among newly diagnosed patients with glauco111a. 
Patients and Methods: In t/1is cross-sectio11al observational study, 1 61 records 
of patients were selected from t/1e archives at the Eye Clin ic, Hospital P1 1 /au  
Pinang, usi1 1g syste111atic sa11 1pling. Patients were classified into 3 categories of 
good vision, low visio11, or bli 1 1d according to best-corrected visual arn i ty and 
visual field of the better eye. Cup-disc ratios of patie1 1 ts '  worst eye at presentation 
were classified into severe rnpping, 1 1 1oderate Cl ipping, and 111 ild Cl ipping. T/1e 
referral diagnosis and duratio11 at presentntion were a1 1alysed. 
Results: Of t/1e 1 6 1 1 1ewly diagnosed patie1 1 ts with glauco1 11a, 8. 1 '!!,, were bli1 1d 
and 1 4. 9% had low visio1 1 .  One-third of the p11tie1 1ts had severe cupping, 011e-t/1ird 
had moderate cupping, and one-third fwd 1 1 1 ild rnppi11g. Among t/1e patients with 
severe cupping, 60.5% still liad fu 1 1ctio1 1ally good vision at presentation . Only 5.6'Ya 
of patients were correctly referred as either liaving glaucoma or to rule out glaucollla. 
Conclusions: Oetectio11 of glauco111a is difficult a 1 1d the diagnosis is often missed 
or delayed. A large n i1 1 1 1ber of newly diagnosed patients with gla 1 1co111a liad severe 
disc cuppi11g and were blind or had low vision at presentation . Screening of the 
optic disc by oplitha/111oscopyfor selected high-risk patie1 1 ts by primary care 
physicians cou Id increase early detect ion and con tro! of tile disease. 

Key Words: Glaucoma, Vision, low 
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Introduction 

In 2000, the number of people with g lau­

coma was est imated to be 67 m i l l i o n ,  of 

whom 7 m i l l i on  were b i l atera l l y  b l i n d . 1 

G laucoma is the second lead ing cause of 

b l i ndness worldwide. 1 Despite th is ,  more 

than 50% of people with g laucoma i n  de­

ve l op i ng  cou ntr ies are u n aware of the 

disease . 1  Even in developed countries, 75% 

to 78% of the popu lat ion have heard of 

glaucoma but fewer than 10% are able to 

correctly defi ne glaucoma.2 3 
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Accord ing to the National Eye Survey 

in Malaysia ,  g l aucoma is the fifth major  

cause of  b l i ndness and low v is ion . 4  How­

ever, it is the third most common cause of 

i rrevers ib le and progressive visual impair­

ment. In the Tanjong Pagar Study, i nvolv­

ing a population aged 40 years and older, 

g l aucoma was the la rgest contr ibutory 

cause of bl indness (60%), followed by cata­

ract and age-related macular degeneration.5 

Late presentati on has been s hown 

to be the majo r  contr i butory factor for 

b l indness, occurring in 29% to 41 % of pa­

tients with g laucoma registered as b l i nd . 6  

G reater d i sease severity at  the t ime  of 

d iagnosis is associated with subsequent 

prog ress ion  to b l i n d ness desp ite treat­

ment . 6  The cha l l enge for manag ing the 

d isease is to detect g laucoma early in its 

course ,  even though the early changes 

associated with the d isease may be d iffi ­

cu lt to detect. Th is  hospita l -based study 

was performed to determ ine  the present­

ing vision and cup-disc ratio, and referring 

diagnosis among newly diagnosed patients 

with glaucoma. 

Patients and Methods 

This was a cross-sectional study for which 

e l i g ib le patients were selected accord ing 

to the i r  ophthalmic records us ing system­

atic sam p l i ng .  The ophtha lmic records of 

patients attend ing the Eye C l i n ic ,  Hospital 

Pulau Pinang, Pulau Pinang, Malaysia, were 

arranged in 5 racks in the archive room, with 

each rack consisting of 1 0  rows for a total 

of 50 rows. The records in the fi rst row and 

every subsequent fifth row were screened. 

The i nclusion criterion was newly d iagnosed 

glaucoma at i n itial visit to the c l in ic .  

Pr imary open angle g laucoma (POAG) 

was characterised by the fo l lowing features 

in at least 1 eye: evidence of glaucomatous 

optic nerve damage; adult onset; normal 

appeari ng ,  open anter ior chamber ang le ;  

and absence of other  known causes of 

glaucoma.7 Primary angle closure glaucoma 

(PACG) was characterised by appositional or 

synechia l  closure of the anterior chamber 

ang l e  caused by pup i l lary block in the 

absence of other causes of angle closure.8 

Secondary glaucoma includes lens-induced 

g l aucoma ,  ste ro i d - i n d u ced  g l aucoma ,  

angle recession glaucoma,uveitic glaucoma, 

pseudoexfol iative g laucoma, neovascular 

g laucoma, and i ridocorneal endothel i um 

syndrome. Patients with an  ind istinct cause 

of glaucoma, inc lud ing juveni le g laucoma, 

were classified as 'other' . 
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The demographic data , v isual acu ity, 

cup-d isc ratio ,  gonioscopic f indi ngs, i ntra­

ocular pressure ( IOP), and visual field tests 

were obtai ned . The visual acuity was based 

on the base l i ne best-corrected v i sua l  

acu ity (BCVA) us i ng  a standard Sne l l en  

chart. S l it l amp examination, inc lud ing go­

nioscopy and funduscopy, was performed 

to measure the cup-d isc ratio and glauco­

matous optic d isc changes and confi rmed 

by 1 of the authors. Applanation tonometry 

was used to measure the IOP between 9 

am and 1 pm. The visual field findi ngs were 

based on 2 re l iab le  Hum phrey perimetry 

(24-2) tests taken with i n  the f irst year of 

fol low-up .  

The defi nition of  visual impairment was 

based on the I nternational Classification of 

D iseases establ ished by the World Health 

Organ i zati o n  (Tab les  1 and 2 ) . 9  In th is  

c lass if i cat i o n ,  BCVA was used i n stead 

of habitual visual acu ity to e l im inate any 

confound ing  refractive error. Visual acu ity 

and v isual  f ie lds of the better eyes were 

emphasised because this reflects the true 

socia l , occupational , and dai ly functional 

status of the patients. 

The vert ical cup-d isc ratios were de­

term ined by s l i t  lamp examination of the 

fundus with a d i lated pup i l  dur ing the fi rst 

v is it  Severity of the d i sc cupp i ng  was 

classified as m i ld when the cup-disc ratio 

was <0 .6 ,  moderate when the cup-d i sc 

ratio was 0.6 to <0.8, and severe when the 

cup-d isc ratio was �0.8 .  Patients without 

documented cup-disc ratios were classified 

as having m issing data. 

Results 

431 8 ocu lar  records were screened and 

1 61 patients with a new diagnosis of g lau­

coma were i ncluded in the study. Their ages 

ranged from 1 2  to 87 years (mean age,  

60 years; SO, 1 4  years); 94.4% of patients 

were older than 40 years at presentation .  

The majority of  the  study popu lation were 

Ch inese, fol lowed by Malays and I nd ians 

Asian Journal of  OPHTHALMOLOGY 

ORIGINAL ARTICLE 

(Table 3), which is representative of the eth­

nic ratio in the area. The most common type 

of g laucoma was POAG , fol lowed by sec­

ondary g laucoma, PACG ,  normal tens ion 

glaucoma (NTG), and others. There was no 

sex predi lection i n  the study population or 

among the various types of glaucoma. 

g laucoma,  1 had NTG, and 1 had PACG .  

Three of  the  patients with b i lateral b l ind­

ness had concom itant s ign ificant cataract, 

2 had macu lar  d i sease,  1 had b i l ateral 

an i r i d ia ,  and 1 had u n i lateral phth is ica l  

bulbi (Figure 2). The remaining patients had 

no concomitant ocular d isease. The b l ind­

ness rate accord i ng  to type of g laucoma 

was 9 .9% for POAG, with 4.7% having NTG , 

1 0 . 3% having secondary g laucoma, and 

3 .4% having PACG.  

Th i rteen pat i ents (8 . 1  %) presented 

with b i l ateral b l i n dness and 24 ( 1 4 .9%) 

presented with low vis ion (Figure 1 ) . Of the 

1 6 1 pat i ents ,  7 5 . 8 %  h ad near-norma l  

vision i n  at  least 1 eye at  d iagnosis. How­

ever, 8 of 92 pat ients (8. 7%) with open 

ang le g laucoma were b i laterally b l ind .  Of 

the 1 3  pat ients who were b l i n d ,  7 had 

POAG (53 .4%),  4 (30.7%) had secondary 

Among the 24 patients presenting with 

low vis ion ,  4 1 .7% had POAG, 29 .2% had 

secondary g laucoma,  1 6 .7% had PACG ,  

and 1 2 .4% had NTG. Twelve of the patients 

with low vis ion had no concomitant ocular 

Table 1. Visual impairment according to the International Classification of Diseases.• 

Category of visual impairment Visual acuity with best possible correction 

1 

2 
3 

4 

5 

9 

Maximum less than Minimum equal to or better than 

6/1 8  6/60 

6/60 3/60 

3/60 1 /60 (counting fingers 1 m) 

1 /60 (counting fingers 1 m) Light perception 

No light perception 

Undetermined or unspecified 

Table 2. Definition of vision adapted from the I nternational Classification of Diseases. 

Vision 

Good/near normal vision 

Low vision 

Blind 

Unqualified 

or unspecified vision 

Definition 

Visual acuity of 6/1 8 or better at least in 1 of the eyes 
(No visual impairment in either eye) 

Or 

ICD-1 O classification: 
H54.4 (visual impairment category 3,4, or 5 in 1 eye with normal vision 

in other eye) 
H54.5 (visual impairment category 1 or 2 in 1 eye with normal vision in 

other eye) 

H54.6 (visual impairment category 9 in 1 eye with normal vision in other 

eye) 

Better eye's best-corrected visual acuity worse than 6/1 8 but better than 

or equal to 3/60 or better eye's visual field less than 1 0° around the fixation 

Or 
ICD-1 o classification: 

H54. 1 (visual impairment category 3,4, or 5 in 1 eye with category 1 or 2 
in other eye) 

H54.2 (visual impairment category 1 or 2 in both eyes) 
Better eye's best corrected visual acuity worse than 3/60 or better eye's 

visual field less than 5° around central fixation 

Or 

ICD-1 0 classification: 
H54.0 (visual impairment category 3,4, or 5 in both eyes) 

Undetermined or unspecified 

Or 
ICD-1 O classification: 

H54.3 (visual impairment category 9 in both eyes) 

H54.7 (visual impairment category 9 NOS) 
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Table 3. Distribution of vision at presentation based on sex, race, glaucoma type, and severity of cup-disc ratio 

Number of patients (%) 

Good vision Low vision Bilateral 

in better eye blindness 

Sex 

Male 65 (78.3) 1 1  (1 3.3) 7 (8.4) 

Female 57 (73 . 1 )  1 3  (1 6.7) 6 (7.7) 
Race 

Chinese 75 (72.8) 18 (1 7.5) 9 (8.7) 

Malay 31 (79.5) 5 (1 2.8) 2 (5. 1 )  

Indian 13 (81 .2) 1 (6.3) 2 (1 2.5) 

Other 3 (1 00) 

Glaucoma 

Primary open angle glaucoma 54 (76.0) 10 (1 4 . 1 )  7 (9.9) 

Normal tension glaucoma 17 (81 .0) 3 (1 4.3) 1 (4.7) 

Secondary glaucoma 27 (69.2) 7 (1 7.9) 4 (1 0.3) 

Primary angle closure glaucoma 23 (79.4) 4 (1 3.8) 1 (3.4) 

Other 1 (1 00) 

Disc cupping 

Mild 41 (87.2) 6 (1 2.8) 

Moderate 32 (84.2) 5 (1 3.2) 1 (2.6) 

Severe 26 (60.5) 8 (1 8.6) 9 (20.9) 

Undetermined 23 (69.7) 5 (1 5 . 1 )  3 (9. 1 )  

Total 1 22 (75.8) 24 (1 4.9) 1 3  (8. 1 )  

conditions, 7 had s ign ificant cataract, and 

1 each had macular disease, chronic uveitis, 

amblyopic eye, sub l uxated lens,  and optic 

atrophy (Figure 2) .  The low vision rate ac­

cording to type of g laucoma was 1 4. 1  % for 

POAG, 1 4 .2% for NTG, 1 7 .9% for second­

ary g laucoma, and 1 3 . 7% for PACG.  

The d istribution of  the severity of  d isc 

cupping was evenly divided among the mi ld ,  

moderate, and severe disc-cupping classifi­

cation .  The cup-disc ratios of 1 28 patients 

were analysed (Table 4) . Of the 95 patients 

for whom data was documented, 36.7% had 

mi ld cupping, 29.7% had moderate cupping, 

Figure 1.  Visual impairment among newly diagnosed patients with glaucoma. 

n = 2  

(1 %) 

n = 1 22 
(76%) 
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n = 1 3  

(8%) 

Bl ind both eyes 

Low vision 

Good vision 

Unspecified 

Unspecified Total 

vision (% of total) 

83 (51 .6) 

2 (2.5) 78 (48.4) 

1 (1 .0) 1 03 (64.0) 

1 (2.6) 39 (24.2) 

1 6  (9.9) 

3 (1 .9) 

71 (44.2) 

21 (1 3.0) 

1 (2.6) 39 (24.2) 

1 (3.4) 29 ( 18 .0) 

1 (0.6) 

47 (29.2) 

38 (23.6) 

43 (26.7) 

2 (6. 1 )  3 3  (20.5) 

2 (1 .2) 1 61 (1 00) 

and 33 .5% had severe cupp ing .  The cup­

d isc ratio was not avai lable for 33 patients 

and this was categorised as missing data. 

There was no s ign if i cant correlation 

between race, age, and sex with the sever­

ity of cupping .  Most patients were referred 

from outpatient departments (65.0%) and 

hospital wards ( 1 0 . 5%) .  The mean IOP at 

presentation was h ighest among patients 

with PACG (43.7 mm Hg; SO, 1 5 .0  mm Hg) 

followed by those with secondary glaucoma 

(38 .0  mm Hg ;  SO ,  1 4 . 0  mm Hg) ,  POAG 

(29.7 mm Hg; SO, 1 0 .0 mm Hg) ,  and NTG 

(1 7 . 2  mm Hg;  SO, 2.9 mm Hg). 

On ly 1 4 .9% of the patients were origi­

nal ly referred with a d iagnosis of g laucoma 

(Table 5). For the majority of the patients, 

g laucoma was detected during routine eye 

exam ination such as for screen ing for dia­

betic retinopathy. Only 3 patients had glau­

coma detected by an optometrist. 

Of the 43 patients with severe cupping 

at presentation ,  most were not detected by 

primary care physicians and only 4 patients 

(9.3%) were in itially referred as having glau­

coma or to rule out g laucoma. Nearly one­

third of the patients (27.3%) were referred 

to the cl in ic without a provisional diagnosis. 
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Figure 2. Concomitant ocular disease in newly diagnosed patients with glaucoma. 
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Discussion 

This study demonstrated that g laucoma 

is main ly a d isease of the e lder ly  popu ­

lation (mean age, 60 years). Glaucoma is a 

serious i rrevers ib le optic neuropathy that 

is common ly  overlooked as a d iagnos is .  

Even though most of the patients i n  th is  

study had re lat ively good v is ion at pre­

s e ntat i o n ,  a s u bsta n t i a l  p e rcen tage  

were i rrevers ib ly  b l i n d  as  a result o f  late 

diagnosis. 

Low vision 

patients with glaucoma in this study is con­

s iderably lower than that in Ch ina;  1 8 . 1  % 

of the 5 . 2  m i l l i on  patients with g laucoma 

i n  Ch i na are b i lateral ly b l i nd . 1 0 The h igher 

prevalence of PACG among the Ch i nese 

populat ion is be l ieved to be the most im ­

portant contributory factor. The percentage 

of PACG and b l i n d ness due  to PACG i n  

the Ma laysian popu lat ion i s  not as h i g h  

a s  i n  Ch ina .  The ratio o f  PACG t o  POAG i n  

th is study was 1 : 2 . 3 ,  which is the reverse 

of the ratio i n  Ch ina of 2 : 1 . This f igure is  

s upported by a hosp ital -based study i n  

Malaysia i n  which the ratio was found to 

be 1 : 1 .5 . 1 1 
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This study found a smal l but sign ificant 

number of patients (9 of 1 61 )  with severe 

disc cupp ing result ing in b l i ndness at the 

i n itial visit. However, there was no correla­

tion for the severity of cup-disc ratio with 

the extent of the visual i m pairment .  Even 

among patients with severe d isc cupping,  

more than 60% had good v is ion at pre­

sentation . A more alarm ing f ind ing is that 

one-th i rd of the pat ients had severe disc 

cupping at presentation. Furthermore, d isc 

cupping had only been detected by the re­

ferri ng doctor in l ess than 1 0% of these 

pati ents ,  s ug gest i ng  that g laucoma is 

under-d iagnosed. 

These f i nd ings  demonstrate that the 

detection of glaucoma is mostly accidental. 

Primary care doctors play a ro le in the de­

tection of glaucoma in Malaysia, un l i ke i n  

t he  UK where optometri sts p lay a role i n  

the early detection of glaucoma.12 However, 

regardless of who is respons ib le  for the 

detection of g laucoma, the chal lenge is to 

d iagnose the d isease as early as poss ib le 

to prevent b l i ndness i n  the commun ity. 

Optic d isc changes precede visual field 

changes by several years . 1 3  There may be 

nerve f ibre loss of up  to 40% before con­

ventional perimetry is  able to demonstrate 

visual field defects . 1 4  Thus, the morphology 

The majority of patients with g laucoma 

remain active at the ti me of presentation .  

Patients are asymptomatic during the early 

phase of the d i sease due  to the g radual 

onset, peri pheral visual fi e ld loss i nstead 

of central visual fi e ld loss, and frequently 

asymmetrical i nvolvement. The visual field 

loss i n  the g laucomatous eye is  compen­

sated for by the fe l low eye. Such patients 

would have severely l im ited vis ion shou ld 

the better eye start to deteriorate due to 

glaucoma or other causes. 

Table 4. Severity of cup-disc ratio in patients with newly diagnosed glaucoma based on sex, race, and 

The rate of b l indness at fi rst presenta­

tion among the patients with POAG in th is 

study was h igh at approximately 1 0% com­

pared with the prevalence of b l indness due 

to g laucoma reported i n  western countries. 

The rate of bi lateral b l indness due to POAG 

in western countries is reported to be 3% 

to 5% . 6 Neverthe less ,  the i nc idence of 

b l i n d ness among  the newly  d iagnosed 
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types of glaucoma. 

Sex 

Male 

Female 

Race 

Chinese 

Malay 

Indian 

Other 

Glaucoma 

Primary open angle glaucoma 

Normal tension glaucoma 

Secondary glaucoma 

Primary angle closure glaucoma 

Other 

Mild 

cupping 

[n = 47] 

23 (33.8) 

24 (40.0) 

34 (39.5) 

9 (33.4) 

3 (23.0) 

1 (50.0) 

23 (34.3) 

3 (1 4.3) 

12 (60.0) 

9 (47.4) 

Number of patients (%) Total 

Moderate Severe (n = 1 28) 

Cupping Cupping 

[n = 38] [n = 43] 

1 7  (25.0) 28 (41 .2) 68 

21 (35.0) 15 (25.0) 60 

23 (26.8) 29 (33.7) 86 

9 (33.3) 9 (33.3) 27 

5 (38.5) 5 (38.5) 1 3  

1 (50.0) 2 

21 (31 .4) 23 (34.3) 67 

1 1  (52.4) 7 (33.3) 21 

3 (1 5.0) 5 (25.0) 20 

2 (1 0.5) 8 (42 . 1 )  19  

1 (1 00) 
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Table 5. Referring diagnoses and severity of disc cupping. 

Referring diagnosis Mild 

cupping 

Cataract 1 2  

Glaucoma 1 1  

No diagnosis 1 0  

Screening for diabetic retinopathy 4 

Other 1 0  

Tota l 47 

of the optic disc is the gold standard of glau­

coma screen ing as well as i n  stag ing the 

d i sease . 1 5 At least two-th i rds of patients 

with g l aucoma in th is  study had a lready 

developed moderate to severe cupp ing of 

�0.6 at presentat ion .  Pri mary care physi­

c ians need to acqu i re the ab i l ity to detect 

optic d isc changes using d i rect ophthalmo­

scopy and to refer appropriately. 

Widespread g laucoma screening is not 

cost-effective because the predictive val ue 

of a positive test i s  unacceptab ly low. 16 

Some pol icymakers recommend that glau­

coma screening should be l imited to high­

risk groups. 1 7  With the recent knowledge 

g a i n e d  fro m l a rge  p o p u la t i o n - based  

studies,  1 3-25 more precise identificati on of 

h i g h - ri s k  popu lat ions wo u l d  i nvar iab ly  

increase the cost-effectiveness of screening. 

Popu lations at high risk for g laucoma are 

those with a fam i l y  h i story of g laucoma; 

thyroid d isease, diabetes, or hypertension; 

high myopia; older age; and difference in disc 

cupping between both eyes of >0.2 .6 1 8·28 

G laucoma has a h igher  prevalence i n  

the  older popu lation.2 1  As  the  ageing popu­

lation i ncreases i n  Malaysia, the i ncreas­

ing prevalence of b l i ndness and advanced 

g laucoma is inevitable. Appropriate meas­

ures to fac i l itate early detection and refer­

ral of h i gh -risk patients are t ime ly to en­

sure a healthier age ing population .  

I n  concl us ion ,  the  detection and diag­

nosis of g laucoma is d ifficult and the d is­

ease often remains undetected .  Significant 

numbers of patients with g laucoma are d i ­

agnosed late i n  the  course of  the  d isease 

because of the qu iescent presentation of 

the d isease and a low i ndex of suspic ion 

Volume 7, Number 4, 2005 

Moderate Severe Missing Total 

cupping cupping 

1 8  20 9 59 (36.7) 

4 4 5 24 (14.9) 

1 0  8 1 6  4 4  (27.3) 

2 3 25 (1 5.5) 

4 8 3 9 (5.6) 

38 43 33 1 61 (1 00) 

among health care providers .  Screening of 

the optic d isc for h igh- risk patients at pri ­

mary care fac i l i t ies cou ld  result i n  early 

detection and intervention .  
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Aim: To determine the association between the axial lengtli of the eye and retinal 
vein occlusion (branch retinal vein occlusion nnd central retinal vein occlusion) .  
Patients and Methods: Eighteen patients with central retinal vein occlusion 
and hemi-retinal vein occlusion and 18 patients with branch retinal vein occlusion 
were enrolled in this study. Eighteen patients wlio were referred for catarnct 
extraction were enrolled as a control group. Axial length was measured in both 
eyes using A-scan biometry. The data were analysed using the Student t test. 
Results: The axial length differed significantly between affected and fellow eyes in 
the central retinal vein occlusion group. Tliis difference was less in the branch 
retinal vein occlusion group but was still s ignificant .  Tlze axial length of the non­
affected eyes of bot/1 the central retinal vein occlusion and the brancli retinal vein 
occlusion groups was less than the axial /engtli of eyes of the control group. In t!ze 
brancl1 retinal vein occlusion group, the mean axial length of the affected eyes was 
22 .52 mm and that of the fellow eyes was 22. 77 l'l l l l l .  In the central retinal vein 
occlusion group, the mean axial length of the affected eyes was 22. 71 1 1 1 1 1 1  and 
that of the fellow eyes was 23 .23 mm. In tlze control group, the mean axial lengt/1 
was 23. 77 mm. 
Conclusions: The affected eyes in both groups of retinal vein occlusion had a 
smaller mean axial length than the fellow eyes, and the fellow eyes of patients with 
retinal vein occlusion had a smaller mean axial length tlzan the control eyes. Short 
axial length may be a local risk factor for retinal vein occlusion. 

Key Word: Retinal vein occlusion 

Asian J Ophthalmol 2005; 7(4): 1 46- 1 4 8. 

Introduction axial length of eyes with RVO and control 

Reti nal  ve in occl us ion (RVO) is the most eyes with no RVO, and whether  the axial 

common form of ret ina l  vascu lar d isease length is a local risk factor in the patho-

after d iabetic reti nopathy. 1 Hyperopia is a genesis of RVO . 

r isk factor for reti nal  ve in  occl us ion . 2·3 I n  

previous studies, hyperopia was measured Patients and Methods 

in terms of refractive error. Refractive error From December 2000 to May 2001 , th irty 

can be affected by age-re lated changes s ix patients who were referred to the Shiraz 

such as the effect of nuclear sclerosis on Poustc h i  Eye C l i n i c ,  S h i raz,  I ran , with 

the power of the crystal l ine lens and there- c l i n i ca l  a nd  f l u o resce i n  a n g i o g ra p h i c  

fore may not accurately represent hyperopia. evidence of RVO were enrol led in the study. 

The aim of this study was to determ ine In addition to routi ne h istory taking and eye 

whether there is a difference between the examination,  the axial lengths of both eyes 

Vol ume 7, Number 4, 2005 

were measured by a person who was una­

ware of the patients' d iagnosis. The meas­

urement was s imi lar to the i ntraocu lar lens 

( IOL) measurement for the contro l group 

and was performed by means of Biovision 

C lass 1 Type B A-Scan u ltrasonography 

(B iovision I nternational , Clermont-Serand,  

France). 

T h e  cont ro l  g r o u p  com p r i s e d  1 8  

pat ie nts who had u n dergone b i ometry 

for I O L  ca lcu lat ion  who were age- and 

sex-matched with the study patients. 

Al l monocular patients and those with 

previous ly operated eyes were excl uded 

from the study. The data were analysed fi rst 

by descr ipt ive stat i st ics for t he  study 

and control groups Axial length difference 

between the 2 eyes in patients with central 

ret inal  vein occl usion (CRVO) and branch 

retinal ve in occl usion (BRVO) was assessed 

us ing the Student pai red t test. The axial 

length of the non-affected eyes in each group 

was compared with the control group using 

i ndependent t test. Statistical analysis was 

conducted using the Statistical Package for 

the Social Sciences software. Sign ificance 

was considered to be p < 0.05. 

Results 

There were 1 8  patients in the control group 

(9 men and 9 women; mean age, 64 years; 

range ,  40 to 78 years). Ten pat ients had 

hypertension and 1 had d iabetes; no pa­

tients had glaucoma. 

E i ghteen patients had BRVO (9 men 

and 9 women ;  mean age ,  61  years; range, 

29 to 76 years). I n  1 5  patients, the artery 

crossed over the vein and in the remain ing 

3 patients, the status was unclear. Eleven 

patients had supratemporal branch occl u­

s i o n  and 7 had  i n fratem pora l  b ranch  

occlusion.  Fourteen patients had hyperten­

s ion and 2 patients had d iabetes; 1 patient 

had glaucoma. The mean axial length of the 

affected eyes was 22.52 mm (SO, 0 .72 mm) 

and the mean axial l ength of the healthy 

fel low eyes was 22.77 mm (SO, 0 .64 mm); 
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th is d ifference was statistically significant Figure 1. Axial length in eyes with branch retinal vein occlusion, fellow eyes, and controls. 

(t = -2 . 1 3 ;  p = 0.048) [Figure 1 ]. In 3 patients, 

the axia l  l ength of the affected eye was • 
longer than that of the fel low eye; one of 25.0 - • 
these patients was the youngest patient at • 
29 years. The mean axial length of the con- 24.5 - I 
trol eyes was 23.77 mm (SO , 1 .02 mm) and • 
the mean axial length of the healthy fellow 24.0 -

• • -
eyes in the patients with BRVO group was 

E • 
22 .77 mm (SO, 0 .64 mm) ;  th is d ifference 

23.5 - • .s • • • 
was statistically sign ificant (p = 0.01 7). The .r: • 0, 23.0 - I • c 

I • affected eyes had a shorter mean ax ia l  � 

length than the non-affected fe l low eyes. 
cu ----- • 
x 22.5 - • I <( • 

Fifteen pati ents had CRVO and 3 had I • 
hemi-RVO (1 O men and 8 women) .  In the 22.0 - • • 

• 
CRVO group ,  the mean age was 60 years • • 

(range, 35 to 75 years). Thirteen patients had 2 1 .5 -
• 

hypertension and 3 patients had d iabetes; 

no patients had glaucoma. The mean axial 
2 1 .0 -

length of the affected eyes was 22 .71  mm • 
20.5 I I I 

(SO, 0 .85  m m) and the mean axial length Branch retinal Fellow eyes Control eyes 

of the healthy eyes was 23 . 23  mm (SO,  vein occlusion 

0 . 7 1  m m) [ F i g u re 2] ; t h i s  d i ffe re n c e  

was stati sti ca l l y  s i g n if icant ( t  = - 3 . 1  O ;  
p = 0 .007) .  On ly  1 pat ient had  a longer  Figure 2 .  Axial length in eyes with central retinal vein occlusion, fellow eyes, a n d  controls. 

mean axial length in the affected eye. The 

axial l ength of the healthy fel low eyes i n  • 
the CRVO group was less than the axial 25.0 - • 
length of the control g roup (p = 0.04) .  • 

24.5 - • I • 
Discussion • • 24.0 -
Many r i sk  factors that may predi spose 

• 
-• 

patients to RVO, inc luding systemic hyper- E 23.5 -
• • 
• 

tens i on ,  d i abetes ,  athe rosc leros is ,  and .s • • 
.r: • • 

hyperopia, have been reported. BRVO usu- 0, 23.0 - • -.-
c • • 

ally occurs at an arteriovenous crossi ng, so 
� 

- • • 
cu 

the possibi l ity of an underlying inflammatory 
x 22.5 - • 

<( I • • 
condition should be considered when it does I 
not occur  at an arteriovenous cross ing .  On 

2 .02 - • 
• 

the other hand, CRVO may be associated with 
2 1 .5 -

• 
the use of oral contraceptives and d iuretics, • 

b lood dyscrasias, dysprotei naemia ,  and 2 1 .0 -

i nflammation . 2·4 The association between 

axial length of the eye and BRVO has been 20.5 I I I 
i nvestigated in affected eyes, using the fel- Central retinal vein Fellow eyes Control eyes 

low as a control group.5·6 The results were 
occlusion/hemi-retinal 

vein occlusion 

i nconc l us ive .  Th is study com pared axia l  

Asian Journal of OPHTHALMOLOGY Vol ume 7, Number 4, 2005 1 47 



1 48 

ORIGINAL ARTICLE 

length instead of the amount of hyperopia 

because the axial length does not change 

with age.  The axial length of affected and 

fe l low eyes of pat ients with RVO were 

compared with the axial length of healthy 

eyes, thus avo id ing  the probable effect of 

macular oedema and duration of d isease 

on axial length . 

In th is  study, the mean d ifference i n  

axial length between the affected and fe l ­

low eyes was 0 .52 mm i n  the CRVO group 

and 0 .25 mm in the BRVO group.  The larger 

d ifference in the CRVO group may be asso­

ciated with macular oedema, which is more 

pronounced in CRVO.  For th is reason ,  the 

healthy eyes of each group were compared 

with the control eyes. The mean axial length 

of the control eyes was 23. 77 mm,  which is 

close to the mean axial length of 23.65 mm 

reported for the general population .  7 

I n  the fe l l ow eyes without  macu la r  

oedema in the  BRVO group,  the mean axial 

length was 22 .77 m m ,  which was 1 mm 

shorter than the  mean axial length i n  the 

control g roup ,  s uggest ing that sma l l e r  

eyes are at h i g h  risk for BRVO. This result 

was s im i lar to that of a case control study 

that revealed more hyperopia in eyes with 

BRV0 .8 However, in this study, hyperopia, 

wh i ch  can be i nduced by l e ns  age i n g ,  

was replaced with axial length ,  wh ich  i s  

more stable dur ing the ageing process. 

Arter iovenous cross i n g  sheatotomy 

fo r  surg i cal decom press ion of  BRVO ad­

dresses the  theoretic pathogenic mecha­

n ism of BRVO and is a technical ly feasib le 

proced u re that can re -estab l i sh  reti na l  

b lood flow.9 It is poss ib le  that, in  a smal l  

eye, a ve in  that is  compressed between 

the artery and the ret ina is prone to focal 

n a r row i n g ,  t u r b u l e n c e ,  a n d  v e n o u s  

stasis. 1 0 1 1 Short axial length is a risk factor 

for BRVO and the possib i l ity of i nvolvement 

of the other eye is app roxi mate ly 1 2% 

over 4 years. 1 2  

Volume 7 ,  Number 4, 2005 

A h igh incidence of hyperopia has been 

reported to be associated with CRV0 . 1 3  In 

this study, the mean ax ia l  l ength of the 

healthy fe l low eyes i n  the CRVO group was 

23.23 mm - only 0.5 mm shorter than the 

mean axial length of the control eyes. Thus, 

there is less correlation with axial length 

for CRVO than for BRVO . This may be due 

to a greater association of CRVO with sys­

temic risk factors. Biochem ical abnormal i­

t ies and hypervi scosity states have been 

described as systemic r isk factors for CRVO. 

CRVO occurring in  patients younger than 50 

years may also be related to resistance to 

activated protei n  C (defic iency of factor V 

Le iden ) ,  an important factor i n  the anti ­

coagulation system .  1 4 

I n  th is study, 2 pat ients i n  the CRVO 

group and 1 in the BRVO group were younger 

than 40 years. Their mean axial length was 

23 .4  m m .  I nteresti ng ly, in 2 patients, the 

affected eyes were longer than the fel low 

eyes. It is possible that axial length had an 

i nsign ificant role ,  if any, in these patients. 

Smal l  hyperopic eyes may have smal l  

optic discs, so they are susceptible to CRVO 

because of neurovascu lar com pression 

with in the confined space at the optic d isc .  

Surg ical decompression of CRVO v ia radial 

optic neurotomy, as described by Opremcak 

et al, may be based on this hypothesis . 1 5  

Previous studies on ly compared the 2 

eyes of the same patient or investigated the 

amount of hyperopia as possible risk factors, 

so some controversial issues do exist.5 6 This 

study was designed to resolve these issues 

and also to cancel the effect of macu lar 

oedema by comparison of healthy eyes i n  

patients with RVO with healthy eyes of a 

control population .  However, this study is 

l imited by its smal l sample size. 

It appears that short axial length is a 

local risk factor for RVO, especial ly BRVO , 

i n  conj unct ion with other  system i c  r isk 

factors. 
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Central Retinal Vein Occlusion: Role of 
Axial Length 

Ahmad M irshahi ,  Sasan Moghimi,  Mohammad Taher Rajabi 

Farabi Eye Research Center, Department of Ophthalmology, Tehran 

University of Medical Sciences, Tehran, Iran 

Aim: To evaluate role of axial length in patients with central retinal vein occlusion. 
Patients and Methods: Thirty patients with un ilateral central retinal vein 
occlusion (1 9 ischaemic and 1 1  non-ischaemic) were e1 1rolled in the study. Twenty 
nine individuals who matched the study group for age, sex, hypertension, and 
diabetes mellitus status were enrolled as a control group. Patients with macular 
oedema were excluded. The axial lengths of the affected and fellow eyes of patients 
with centrnl retinal vein occlusion and the controls were measured using A-scan 
ultrasonography. 
Results: The mean axial length of the affected eyes was not statistically significantly 
shorter than the mean axial length of the unaffected fellow eyes in the group with 
central retinal vein occlusion (22.88 mm and 22.90 11 1 1 1 1 , respectively). There was 
no statistically sig1 1ifican t  difference in mean axial length between the ischaemic 
and non-ischnemic subgroups and the unaffected eyes. There was no statistically 
significan t  difference in mean axial length between the eyes with central retinal 
vein occlusion and tl1e control eyes (22 .88 mm a1 1d 23. 1 1  mm, respectively). There 
was no difference in mean axial length between the ischaemic and 11on-ischae1 1 1 ic 
subgroups and the control eyes . 
Conclusions: This study did not demonstrate a significantly shorter axial length 
in eyes with central retinal vein occlusion. Axial length as a measurement of 
hyperopia may not be a risk factor for central retinal vein occlusion if patients with 
macular  oedema are excluded. 
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Introduction 

Reti nal vein occl usion (RVO) is the second 

most common reti nal  vascu lopathy, after 

d iabetic ret inopathy. 1 Many systemic  and 

local factors that contri bute to thrombus 

formation can predispose to the develop­

ment  of RVO ,  i n c l u d i ng hyperte n s i o n ,  

d iabetes me l l i tus,  hyperv i scosity, hyper­

l i p idaemia, pr imary open angle g laucoma 

(POAG) , and hyperopia .2 3 

The assoc iat ion between  hyperop ic 

refractive error and RVO has been demon­

strated .  4-8 I n  most of these stud ies, hyper­

opia was measured in terms of refractive 
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errors . As age-related lens changes may 

i nterfere with refractive error, recent stud­

ies have focused on the relation of axial 

length as a measurement of hyperopia with 

RV0 . 4 9 - 1 5  However, there is no general  

agreement on the ro le of axia l  length as a 

pred ispos ing factor for RV0 .4 It has been 

proposed that the s ign if icant d ifference 

between the affected eyes and contralat­

eral unaffected eyes in some studies may 

be due to the effect of macular oedema on 

the ocular axial length measurements . 1 3  

The primary goal of  th is case-control 

study was to determine the association of 
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axial length as a measurement of hyper­

op ia  and central reti na l  ve i n  occl us ion  

(CRVO) rather  than refractive error and  

CRVO i n  patients without macular oedema. 

Patients and Methods 

Thirty patients with CRVO who were admit­

ted to Farabi Eye Hospital, Tehran, Iran, be­

tween July 2002 and July 2003 were enrolled 

in the study. The mean duration of symptoms 

was 3.6 months (range, 1 to 6 months). 

All patients underwent systemic  and 

ocular exam ination .  System ic examination 

i ncl uded fast ing blood g l ucose level and 

systemic blood pressure measurement with 

cardiovascular examination. Complete oph­

tha lmic exam i nation inc luded i ntraocular 

press u re ( I O P) measurement ,  i n d i rect 

ophthalmoscopy, gon ioscopy, and fundus 

fluorescein ang iography. Excl usion criteria 

were persistent macular oedema, reti nal 

d etac h m e nt ,  eye tra u m a ,  i ntraocu l a r 

i nf lammat ion ,  tumou r, or previous ocular 

su rgery. Based on ocular examination and 

fluorescein angiography, the patients i n  the 

CRVO group were further divided into 2 sub­

groups of ischaemic CRVO (1 9 patients) and 

non- ischaemic CRVO (1 1 patients). lschae­

m ic  CRVO was defi ned as: v isual acu ity 

<20/200, affe rent pap i l l ary defect ;::2+ ,  

and more than 1 O d isc d iameter cap i l lary 

non-perfusion in fluorescein angiography. 

Ocular axial lengths were measured by 

A-scan u ltrasonography (N idek Echoscan 

US-2500, Tokyo , Japan) with . a sound ve­

locity of 1 550 m/second ;  6 consecutive 

measurements were taken by the manual 

d i rect contact technique. The same person, 

who was not aware of the eye cond it ion , 

d id al l  the measurements. 

The  contro l  g ro u p  cons isted of 29 

patients from the outpatient clinic matched 

for age, sex, hypertension ,  and .d iabetes. 

Excl us ion criteria were the sa!lle for the 

control group except for the presence or 

absence of CRVO. Right eyes were used for 

statistical analyses . 
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Differences between the demographic 

data of the patient and control groups were 

assessed by the Chi squared test. The axial 

length and refraction of the affected eyes 

of patients with CRVO were compared with 

the unaffected healthy eyes and with the 

control eyes.  Stati st ical  analyses were 

performed by pai red t and Student t tests. 

Stat ist ical s i g n if icance was cons idered 

to be p < 0.05.  

Results 

The characteristics of patients i n  the CRVO 

and control g roups are shown in Table 1 .  

No s ign ificant d i fferences were found be­

tween the groups for age, sex,  and r isk 

factors, i nc lud ing d iabetes, hypertens ion ,  

and mean IOP. There was no s i gn if icant 

d ifference i n  mean refractive error (spheri­

cal equ ivalent) between the affected eyes 

(1 . 56 D ;  SO, 2 .66 D) and the unaffected eyes 

( 1 . 52 D ;  S O ,  2 . 56  D ) ,  and between the 

affected eyes and control eyes ( 1 . 1 1 D ;  

SO ,  2 . 73  D) .  

Tab le  2 shows the mean axial length 

measurements for eyes with CRVO, i nclud­

i n g  the i schaem ic  and n o n - i schaem ic  

subgroups, and  the control eyes. Although 

the mean axial length of the eyes with CRVO 

was shorter than the mean axia l  l ength 

of unaffected fel low and control eyes,  the 

d ifference was not statistically s ign ificant 

between the groups. The mean axial length 

did not d iffer between the ischaemic and 

non - i schaem i c  subg roups  and the u n ­

affected and control eyes (Table 2) . 

Discussion 

There are many r isk factors for RVO, i n ­

c l ud i ng  hypertens ion ,  d iabetes me l l itus ,  

arter iosc leros i s ,  POAG,  hypermetrop ia ,  

hyperl ipidaemia, hyperviscosity, i ncrease i n  

f ibr inogen and coagu lat ion factors ,  and 

defic iencies of  prote ins C and S . 1 2  1 6  I n  this 

study, 56 .  7% of the patients had hyper­

tension and 23 .3% had diabetes me l l itus, 

wh i ch  correspo nds  with reports in the 

l iterature. 1 1 · 1 8  

I n  th is study, although the mean axial 

length of the eyes with CRVO was shorter 

than the mean axial length of the unaffected 

fe l l ow eyes and the control eyes, the d if­

ference was not s i gn if icant between the 

g roups. The d ifference between the mean 

axial length of the affected eyes i n  the is­

chaemic and non- ischaemic subgroups and 

Table 1. Characteristics of patients with central retinal vein occlusion and control patients. 

Central retinal vein occlusion 

Number of patients 

Mean age (SD) [years] 

Sex (female/male) 

Hypertension (number of patients) 

Diabetes (number of patients) 

Mean intraocular pressure (SD) [mm Hg] 

* Student I test. 

t Chi squared test. 

30 

61 .9 (9.7) 

1 4/1 6 

16  

6 

1 6.90 (3.44) 

Control p Value 

29 

64.8 (9.6) 0.28* 

1 4/1 5 0.92t 

1 7  0.94t 

7 o.81 t 

1 6.75 (3.76) 0.52* 

Table 2. Comparison of axial length in eyes with central retinal vein occlusion, by ischaemic and non­

ischaemic subgroups, unaffected fellow eyes, and control eyes. 

Affected eyes Unaffected eyes p Value* Control eyes p Value1 

Mean (SD) [mm] Mean (SD) [mm] Mean (SD) [mm] 

Central retinal vein 22.88 (1 .02) 22.90 (1 .06) 0.97 23. 1 1  (0.86) 0.35 

occlusion 

lschaemic central 22.26 (1 . 1 2) 22.69 (1 . 1 6) 0.69 23. 1 1  (0.86) 0 . 12  

retinal vein occlusion 

Non-ischaemic central 23.26 (0. 72) 23.21 (0. 79) 0.55 23. 1 1  (0.86) 0.61 

retinal vein occlusion 

* Paired t test 

t Student t test 
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the unaffected fel low eyes and the control 

eyes was not sign ificant. 

Thrombus formation has been observed 

at or near the lamina cr ibrosa in eyes with 

C RVO i n  h i stopath o l og i cal  stu d i es . 1 8· 1 9 

Theoretical ly, eyes with shorter axial length 

as a measure of axial hypermetropia may 

be predisposed to greater crowding of the 

central reti nal vein and artery at the lamina 

cr ibrosa, and are the refore more l i kely to 

develop CRV0 . 4  A lthough hypermetrop ia 

has been reported to be an  ocu lar  r isk 

factor for RVO i n  some stu d i es , 5-8 i t  i s  

more accurate to  look at  axial length as  a 

measurement of hyperopia.4•9·1 1 • 1 4• 1 5  Refrac­

tive error resu lti ng from age-related lens 

changes may cause myopic sh ift and may 

not accu rately reflect true hyperop ia . 1 4  

Brown et  al , 1 2  Cekic e t  al , 4  Tsai e t  al , 1 0  and 

Shi  and Chen9 found s ign ificantly shorter 

ax ia l  l ength in affected eyes of patients 

with CRVO com pared with control eyes. 

However, this d ifference was not observed 

between affected and unaffected fe l low 

eyes . Ariturk et a l  reported s ign if icantly 

shorter axial l ength in affected eyes of 

patients with CRVO compared with both 

unaffected fel low eyes and control eyes. 1 3  

The  axial length of  unaffected fel low eyes 

was also found to be s ign ificantly shorter 

than the ax ia l  l ength of control eyes. I n  

add ition ,  some studies have found s ign if i­

cantly shorter axial length in eyes with RVO 

compared with control eyes,5 • 1 3 · 1 5  although 

others have not found a difference . 1 4  

I t  is poss ib le that d ifferences between 

the stud ies may play a part and depends 

on the selection of the control g roup and 

the methods of statistical analysis. D iffer­

ences i n  demographic characteristics of 

pati ents with CRVO in these stud ies may 

be a contri buting factor. For example ,  this 

study did not i nc l ude  any pati ents with 

g laucoma,  which may have affected the 

results. Sign ificant d ifferences between the 

axial length in affected eyes and unaffected 

fe l low eyes in some studies may be due to 
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the effect of macular oedema on the axial 

length measurements . 1 3  In this study, pa­

tients with macular oedema were excl uded. 

Nevertheless, the lack of statistical s ign ifi­

cance may be due to the small sample size. 

Cekic et al suggested that the ratio be­

tween axial length and area of the lamina 

cr ibrosa might exp la in  var iati ons  i n  the 

results of the previous studies and recom­

mended quantitative comparison of  both 

the axial length and the area of the lamina 

cr ib rosa and com pari ng  the d iffe rences 

between eyes with RVO and unaffected 

fe l low eyes.4 

This study did not eval uate other  pos­

sib le systemic  risk factors such as hyper­

l i p idaemia, blood hyperviscosity, increase 

in erythrocyte sedimentation rate, and co­

agu lation factors.20 Moreover, as patients 

and controls were matched for age, sex, 

hypertension, and d iabetes, the association 

of these variables with CRVO could not be 

studied . 

It has been demonstrated that POAG or 

elevated IOP is a s ign ificant risk factor for 

CRVO in some studies, but not in others.4·7 

As there were no patients with POAG or 

e levated IOP i n  this study, the association 

of POAG or high IOP with retinal vein occlu­

sion could not be examined .  

There is no un iformity of risk factors i n  

the studies of CRVO. In this study, although 

the mean axial length of the eyes with CRVO 

was shorter than the mean axial l ength 

of unaffected fellow eyes and control eyes, 

the d ifferences were not s ign ificant. This 

was also the case for comparison of the 
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ischaemic and non- ischaem ic  subgroups 

with the unaffected fellow eyes and control 

eyes. Thus ,  th is study shows that hyper­

op i a  as measu red by ax ia l  l ength may 

not be a risk factor for CRVO if patients with 

macu lar  oedema are excl uded .  Fu rther  

studies with a larger number of  patients are 

needed to establ ish this hypothesis. 
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A Discussion of Central Retinal Vein 
Occlusion and Axial Length 

Wil l iam H Morgan 
Mccusker Glaucoma Centre, Lions Eye Institute, University of Western 

Australia, Nedlands, Australia 

I n  t h i s  i s s u e  of A s i a n J o u r n a l  o f  

OPHTHALMOLOGY, there are 2 fasci ­

nati ng studies of  the relationship between 

reti nal venous occlusion and axial length. 

The article by Mehdizadeh et al concluded 

that the axial length i n  branch and central 

ret ina l  ve in  occl us ion (BRVO and CRVO) 

was shorter than that i n  a control group . 1  

However, t he  work by  M i rshah i  e t  a l  was 

case-control in design and suggested that 

the axial length in the CRVO group was no 

different from that in a control group . 2  We 

are thus p laced in the i nteresti ng position 

of making some sense of these d iffe r ing 

conclusions. 

CRVO is a cause of devastati ng  visual 

loss with a 5-year i ncidence of 0.2% i n  the 

older age group. 3 The landmark study of 

risk factors for CRVO was a case-control 

study exam in i ng  258 pati ents with CRVO 

and 1 1 42 carefu l l y  matched  contro l s . 4  

The  authors found controls who  matched 

the patients for po i n t  of entry i nto the 

specialty or general cl in ic , as well as rough­

ly  match i ng  the age ,  race ,  and sex.  The 

major r isk factors identified were e levated 

i ntraoc u l a r  p ressure  ( I O P ) ,  g l a ucoma  

h istory, a nd  e levated blood pressure. 

The se lection of controls for a case­

control study is  never easy. F i nd i ng the 

controls can be more d ifficu lt than the pa­

tients because one needs to select controls 

matched for characte ristics that may be 

assoc iated with the var i ab l e (s) u n d e r  

investigation .  Mehdizadeh's group used 1 8  

controls taken from a cataract assessment 

cl in ic havi ng measurements for i ntraocular 

l e n s  c a l c u l at i o n .  T h e  m ea n  age was 
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64 years and the mean axial length was 

23 .77 mm. 1  A recent study exam in i ng the 

relat ionship between age and axial length 

in American patients undergoing cataract 

surgery demonstrated a longer axial length 

in younger  pati ents ,  with a mean ax ia l  

length of 24 .1  mm i n  the 60- to 70-year­

o ld  pat ients . 5  Addit iona l ly ,  patients with 

any degree of myopia are more l i kely to 

u n d ergo cataract s u rg e ry than  those  

with emmetrop ia or hyperopia .6  Hence, it 

is poss ib le  that the i nc lus ion of pati ents 

u ndergoing cataract surgery i nd uced an 

axial length bias, which may also account 

for some of the axial length d ifference in 

the control g roups  from the 2 a rt i c les  

(23. 1 1 mm vs  23 .  77 mm) .  

As both authors say, there is some 

evidence of  a relationship  between refrac­

tive error and CRVO, but th is  is also con­

tent ious and the resu lts of stu d i es are 

inconsistent.4 If we suppose that a relation­

sh ip between axia l  length and CRVO does 

exist, then we need to ask how this could 

be so .  There i s  a re l at i o nsh i p  between  

optic d isc s ize and  axial length . 7  However, 

there is no proven re lationsh i p  between 

optic d isc size and CRV0 .8 There is  a re la­

t i o nsh i p  between g laucoma ,  I O P ,  a nd  

myop ia , 9  wh i c h  cou l d  exp l a i n  some  of 

any re lationsh ip  between axial length and 

CRVO. 

Of a l l  the putat ive factors poss i b ly  

imp l icated with CRVO ,  g laucoma and e l ­

evated IOP  have the  greatest odds rat io .4 

Spontan eous  venous  p u l sat i on  i s  less 

fre q u en t  in g l a ucoma ,  a n d  a g reater  

ophthalmo-dynametric force is requ i red 

for its i n d uct ion with more severe f ie ld  

loss . 1 0 • 1 1 The l atter  i s  a l i ke ly  i ndex of 

venous res istance a long the hem i - and 

central retinal veins i n  the optic nerve head 

reg i o n ,  1 2 the i m p l icat ion be ing  that th is  

segment of reti nal ve in may narrow i n  glau­

coma. Why th is should occur is not clear. 

However, we do know that the pressure 

gradient along the central reti nal vein in the 

lamina cribrosa region may be h igh ,  1 3• 1 4  and 

with lamina th inn ing from glaucoma, 1 5  wi l l  

rise fu rther. This may lead to elevated shear 

stress within the vei n  and result in  endothe­

l ial cell prol iferation and change, 16  with re­

su ltant lum inal narrowing.  This is supported 

by h istological evidence of endothel ial cel l  

prol ife ration from pat ients with CRV0 . 1 7  

Histopathological studies of CRVO have usu­

al ly exam i ned eyes removed due to neo­

vascu lar  g laucoma, and so one cannot be 

certain what changes occurred leading up 

to the venous occl usion, at the t ime of the 

occ lusion,  or as a neovascu lar sequela. 

Sadly ,  our ab i l ity to treat CRVO and 

BRVO i s  very weak. It is d ifficu lt to know 

the p lace for d i rect optic d isc surgery at 

p resent. 1 8  Laser anastomotic techn iques 

are cu rrently being trial led and may prove 

useful for certain forms of CRV0 . 1 9  Unfortun­

ate ly ,  c u rrent  l aser  p h otocoag u l at i o n  

therapy for prevention of neovascular glau­

coma often does not work.2° Further inves­

tigat ion of risk factors pred ictive of CRVO 

and BRVO is certa in ly warranted .  The l i nks 

between CRVO, ret inal vascu lar changes, 

and g laucoma, inc lud ing the other vascu­

lar features of g laucoma such as optic d isc 

r im haemorrhages and venous col laterals, 

deserve more study. 1 7  
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CASE REPORT 

Unilateral Proptosis and Bilateral 
Uveitis in a Child with Idiopathic Orbital 
Inflammation 

M Yusuf Shaikh , 1  Ismael Ghamdi2 

1 Eye Department, The Ayr Hospital, Ayr, UK, and 2King Khaled Eye 

Specialist Hospital, Riyadh, Saudi Arabia 

A 1 4-year-old clzild presented witli u 1 1 ilateral right-sided arnte onset proptosis. 
The diagnosis of idiopathic orbital i11fla11 1 1 1 1atio11 was I/lade after tlie c/i1 1 ical a1 1d 
laboratory investiga tions revealed no local or systemic identifiable causes. 
Moderate anterior c/111 1 1 1ber activity was present on tlie same side as tlie proptosis 
as well as i11 tlie contmlateral asyl/lpto111atic eye. T/1ere was bilateral disc oedel/la. 
T/1e presence of a bilateral idiopatl1ic orbital inf!a11 1 1 1 1atory process was suggested 
radiologically by a computed tol/logmpliy scan showing evidence of exte11sive 
diffuse anterior inf!a111 1 1 1atory infiltrate in tlie rig/it orbit and perisc/eral infiltrate 
in tlze left orbit. However, tlie only clin ical 1 1 1amfestatio11 of idiopatl1ic orbital 
inflan11 1 1ation in tlze eye witli no proptosis was an terior uveitis. Idiopathic orbital 
inflammation should be considered in the differential diagnosis of paediatric 
uveitis, even in the absence of proptosis. 

Key Words: Inflammation, Uveitis, anterior 

Asian J Ophthalmol 2005; 7(4): 154-155. 

Introduction 

Id iopath ic  orbital i nflammation has h igh ly  

variable c l in ical presentations ranging from 

a d iffuse to a h ighly focal process targeti ng 

specific orbital tissues. It is predominantly 

a d i sorder of adu lts , but is also known to 

occur in chi ld ren .  1 Paediatric orbital i nflam­

mation may be associated with uveitis, un­

l i ke the adu lt form of d isease. However, 

o rbital i nf lam matory syndrome is rare l y  

considered i n  the  d ifferential d iagnosis of 

ch i ldhood uveitis. This report is of a ch i ld  

with uni lateral acute proptosis who had ra­

dio logical  evidence of b i lateral i d iopathic 

orbital i nflam mation with anterior uveit is 

presenting as the only c l i n ical manifesta­

tion on the side with no proptosis. 

Case Report 

A 1 4-year-old Saudi Arabian boy presented 

with bu l g i ng of the r ight  eye of 5 days' 

Volume 7, Number 4, 2005 

duration associated with periorb ital pai n ,  

d ip lop ia ,  photophobia, a nd  reduced vision 

(Fi gu re 1 ) .  The pati ent had m i ld malaise 

but no fever, and no h i story of precedi ng  

trauma.  He  had  had  an u pper resp i ratory 

tract i nfection 1 0  days earl ier ,  wh ich had 

successfu l ly  resolved with treatment with 

anti b iot ics .  H i s  past med ical and ocu lar  

h istory was otherwise un remarkable .  The 

fam ily history was negative for any relevant 

ophthalmic and systemic d isorders. 

His best-corrected visual acu ity was 

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

The i ntraocu lar pressure in both eyes was 

normal . There was no afferent pap i l lary 

defect and colour vis ion was unaffected .  

Confrontation v isual f ie lds were normal .  

He had proptosis of 4 mm on the right side 

with Hertel measurements of 21  mm for 

the right eye and 1 7  mm for the left eye, 

with bitemporal measurement of 1 1 2  mm.  

Figure 1 .  Right proptosis a t  presentation with 

acute periorbital congestive signs. 

Right eye movements were restricted in a l l  

d i rections except laevo-version .  Marked l id 

and conjunctiva! oedema and congestion 

were present i n  the right eye. B i latera l ly, 

there was moderate anterior chamber ac­

tivity with no keratic prec ip itates. B i lateral 

d i sc congesti o n  and d isc oedema were 

noted .  The  l eft eye was not cong ested 

and showed no other c l i n ical abnormal ity 

except moderate anterior chamber activity 

and d isc oedema. 

Computed tomography (CT) revealed 

the presence of lacrimal gland enlargement, 

uveosc leral  t h i cke n i n g ,  and d iffuse an­

ter io r  orb i ta l  i nf i ltrate on  the r ight s ide  

and  per isc lera l  th icken ing  with ragged 

edges on the l eft s ide .  The s inuses were 

clear. Magnetic resonance i maging exami­

nat ion confirmed the above f ind i ngs and 

revealed no i nvolvement of the orbital apex 

or cavernous s inus.  

M icrobiolog ical examinations of speci ­

mens f rom the conj u n ct iva and throat, 

and blood cu ltures gave negative resu lts. 

X - ray of the chest was u n remarkab l e .  

Otorh i no log i ca l  and med ical  eval uati on 

was negative for any system ic d isorder. 

Laboratory i nvest igat ions revealed m i l d  

l e u kocytos i s  w i t h  eos i nop h i l i a .  Se r um  

g l ucose, calci um ,  angiotensin -convert ing 

enzyme, immunoproteins ,  autoanti bodies, 

C-anti neutroph i l ic cytop lasm ic  anti body, 

and thyro id  profi le  were al l  with i n  normal 

l im its . With the exclus ion of any local and 

systemic i dentifiable cause, the d iagnosis 

of i d i o path i c  orb ital i nf lam mat ion was 

made and the patient started systemic oral 

p redn iso lone 60 mg per day. There was 
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a d ramatic improvement in the proptosis 

with in  48 hours .  The steroid was tapered 

gradual ly over a 3-month period . Top ical 

cyclopleg ic and steroid agents were d is­

conti nued after 1 0  days .  The repeat CT 

scan performed after 1 O days showed near 

complete resolut ion of orb ital i nfi ltrates. 

There was no recurrence of the d i sease 

reported in the 2-year fo l low-up  period. 

Discussion 

Orbital pseudotumour or id iopath ic orbital 

i nf lammat ion is a c l i n i ca l  d iagnos is  of 

exc lus ion .  It is defi ned as a ben ign  non­

i nfective c l i n ical syndrome characterised 

by features of non-specif ic i nflam matory 

cond i t ions  of the  orb i t  without i d e nt i ­

f iable local or systemic  causes. Although 

id iopath ic  orbital  inf lammation is a more 

common disorder in adults than in chi ldren, 

i t  can occur  very early in ch i l d hood . 1  It 

often presents acutely, as in this patient. 

It is known to be associated with upper 

resp i ratory tract i nfections ,  but the exact 

natu re  of assoc ia t i on  is not  known . 2  

Constitutional symptoms such as malaise 

and nausea are associated with the con­

d it ion more frequently i n  ch i ld ren than i n  

adults . 3  However, fever and gross leuko­

cytosis are usual ly absent. Th is  is he lpful 

for d ifferentiat ing th is  condit ion from i n ­

fective orbital cel l u l it is, which is addit ion­

al ly assoc iated with s i n us it is in 96% of 

paediatric patients. Eos inophi l ia is a known 

accom pan iment of i d i opath ic  orb ital i n ­

flammation in  ch i ld ren . 2  C l i nical and labo­

ratory i nvestigations are necessary to rule 

out specific causes of i nflammation before 

the d iagnosis of id iopathic orbital i nf lam­

mation can be confi rmed. I n  endemic and 

ep idemic areas, the differential d iagnosis 

of Lyme borre l i os is ,  wh ich  cou ld  cause 

orbital, optic nerve, and uveal i nflammation, 

should be ruled out. 

U n l i ke i n  adu lts ,  i d i o path ic  o rb ita l  

i nf l ammat ion  in c h i l d ren  i s  common l y  

b i l atera l .  I n  adu lts, b i l ateral occurrence 

should alert the physician to the possib i l ity 

of under ly ing systemic  d isorders such as 

Wegner's g ranu lomatosis and lymphoma. 

I n  this patient, the test results for vascu l itis 

and sarcoidosis were negative. Both these 

entities can present with uveitis as well as 

an orbital d i sease. Thyroid orbitopathy is 

an exceeding ly rare cause for acute prop­

tos is i n  c h i l d ren  and  is not assoc iated 

with uveit is. The rapid dramatic response 

to steroids with i n  48 to 72 hours supports 

the d iagnosis of id iopath ic  orbital i nf lam­

mation .  Biopsy is requi red only for patients 

who are not responsive to steroids or for 

recurrence. 

Id iopathic orbital i nf lammation i n  ch i l ­

dren is commonly associated with uveitis. 

This patient is interesti ng because propto­

sis man ifested un i l ateral ly, wh i le  rad io­

log ica l  ev idence of  o rbital i nf lam mation 

was present b i latera l ly. The on ly cl i n i cal  

manifestation of orbital inflammation on the 

side with no proptosis was the presence of 

anterior uveitis. This supports the sugges­

tion that id iopath ic orbital pseudotumour 

shou ld  be cons idered i n  the d iffe rent ia l  

d iagnosis of any ch i l d  with uveit is with 

Correction 
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negative d iagnostic test results, even when 

proptosis is absent.2 Cl ues such as pain on 

eye movement, per iorbital oedema, optic 

d i sc oedema, pers istence or recu rrence 

of uveitis, or a lack of response to topical 

ste ro i ds  s h o u l d  spec i f i ca l l y  a l e rt the  

ophtha lmolog ist to  the  poss ib i l ity of i d i o ­

pathic orbital i nf lammation .4 Patients may 

eventua l l y  deve lop p roptos is and othe r  

orbital manifestations at serial follow-up . 3  

B-mode ultrasound and magnetic resonance 

imag ing may be the preferred modal ities 

for the fo l l ow-up of paediatr ic patients 

with suspected orbital d isease because of 

their freedom from the hazard of radiation. 
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CASE REPORT 

Localised Graft-host Disparity: a Late 
Manifestation Following Deep Lamellar 
Keratoplasty 

Balasubramanya Ramamurthy, Sameer G Datar, Rakesh Gupta, 

Virender S Sangwan 

Cornea and Anterior Segment Services, LV Prasad Eye Institute, 

Hyderabad, India 

Deep la111e/lnr keratoplasty fins proved to be n safe and effective surgical 11/temative 
for the managelllent of anterior cameo/ disorders; very few colllplicatio1 1s liave been 
reported. This report is of a 57-yenr-old woman wlio presented witli diminution of 
vision following suture rellloval after deep /amellar kemtoplasty. At  ex11 1 1 1i 1 1ntio1 1 ,  
tliere was graft-host disparity witli steepening of tlie inferotemporal axis of the cornea. 

Key Words: Corneal transplantation, Graft survival 
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Introduction 

Deep  l ame l l a r  ke ratop l asty ( O LK) is a 

surg ical alternative to penetrat ing kerato­

plasty for the management of anterior cor­

neal d isorders in wh ich  the endothe l i um 

and Descemet's membrane i s  normal .  1 The 

advantages of OLK over penetrating kerato­

plasty have been wel l  estab l i shed in the 

l iterature .2  Only a few compl ications asso­

ciated with OLK have been reported . 3  The 

biggest chal lenge i n  perform ing OLK is the 

removal of fu l l -th ickness stromal  t issue 

wh i l e  preserv i ng  an i ntact Descemet's 

membrane along with the endoth e l i u m .  

Var ious techn iques have been described 

for removal of the ful l  th i ckness stroma 

whi le  preserv i ng  an i ntact Descemet 's  

membrane.2 However, a l l  these techn iques 

are associated with the risk for i nadvertent 

perforation .  Fu l l  th ickness removal of the 

stroma is not always possible and surgeons 

can leave behind some stromal lamel lae on 

the recip ient bed . This report is of a patient 

who underwent OLK and developed local­

ised graft-host d isparity fo l l owing suture 

removal after 5 months. 

Volume 7, Number 4, 2005 

Case Report 

A 57-year-o ld  woman presented to the 

Cornea and Anterior Segment Services, LV 

Prasad Eye Institute, Hyderabad , Ind ia ,  i n  

May 2002 with complai nts o f  wh ite spots 

over the cornea associated with decreased 

vision in both eyes for the previous 3 to 4 

years. At presentation ,  v isual acu ity was 

20/1 25 in the r ight eye and 20/400 in the 

left eye. B-scan ultrasonography of the pos­

terior segment in both eyes was anechoic. 

A diagnosis of granular dystrophy with bi lat­

eral immature sen i le cataract was made, 

with the left eye being more affected than 

the r ight eye . Her keratometry read ings  

i n  the  r ight and  left eyes before cataract 

surgery were 49.5 D at 1 1 0° and 48.0 D at 

20°, and 47.4 D at 90° and 45.8 D at 1 80°, 

respectively. 

She underwent penetrating keratoplasty 

with extracapsular cataract extraction with 

intraocular lens (IOL) implantation in the left 

eye in November 2002 and had an unevent­

ful postoperative course, achieving a final 

visual acuity of 20/25. OLK was performed 

in the ri ght eye in September 2004. Host 

treph ination of 8 mm was followed by re­

moval of stromal tissue in 4 layers, leaving 

i ntact Descemet's membrane with a few 

stromal  lamel l ae.  A g raft of 8 . 5  mm was 

taken ,  from which Descemet's membrane 

was removed and  the remai n i ng t issue 

was sutu red to the rec ip i ent bed with 1 6  

interrupted 1 0-0 nylon sutures with knots 

buried on the host side. The patient had an 

uneventful postoperative course with good 

visual improvement. 

At the 5-month follow-up visit, the graft­

host junction was apposed with s ign ificant 

cataract with vision of 20/80; n i ne sutures 

were removed. At 8 months postoperatively, 

there was graft-host disparity in the tempo­

ral quadrant with a visual acuity of 20/1 00; 

the cataract had not progressed sufficiently 

to expla in the visual deficit . Keratometry 

readings were 53.7 D at 1 00° and 46.5 D at 

1 0° and there was severe steepening along 

the inferotemporal axis due to graft-host dis­

parity (Figure 1 ) .  Throughout the fo l low-up 

period, the i ntra-ocular pressure remained 

within normal l im its. 

The patient underwent cataract extrac­

t ion with IOL  i m plantatio n .  Three weeks 

after the cataract extraction, the visual acuity 

in the right eye was 20/40 with +6 diopter 

sphere and - 1 3 d iopter cyl i nder  at 20° .  

Two months after the cataract surgery, the 

pat ient underwent r ight eye o rbscan for 

keratometry and pachymetry, wh ich  re­

vealed the following findings: 57.8 D at 1 1 3° 

Figure 1. Slit lamp photograph of the right eye 

showing graft-host disparity in the temporal 

quadrant. 
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Figure 2. Orbscan image of the right eye after cataract surgery, showing the keratometry and 

pachymetry results. 

and 46.6 D at 23° with corneal thickness Graft-host junction disparity can be due 

of 61 5 �tm temporal ly, 598 µm superiorly, to either d isproportionately thick donor tis-

524 pm nasa l ly ,  568 µm i nfe r ior ly ,  and 

577 �tm centrally, as shown i n  Figure 2. 

Discussion 

I n  contrast to penetrating keratoplasty that 

requires the sutures to remain in situ for at 

least 1 8  to 24 months, the sutures may be 

removed after 6 to 1 2  months fo l lowing 

DLK.4 Graft-host junction stabil ity after pene­

trating keratoplasty is poor and will not reach 

the original tensile strength of the tissue. This 

is mainly due to the avascular nature of the 

cornea, prolonged use of steroids, and the 

use of non- i nflammatory suture materials.5 

Animal studies have shown that recovery of 

the wound after penetrati ng  keratoplasty 

is slow i n  the fi rst week, with up to 50% 

recovery after 6 months, and complete re­

covery is never ach ieved regard less of 

whether the wound is full thickness, partial 

thickness, or has 1 0-0 sutures in place.6 
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sue or insuffic ient removal of stroma from 

the recip ient bed. Mel les et al have shown 

that when the donor tissue thickness ex­

ceeds the depth of the recip ient bed , the 

donor button sti l l  f its because the peri ph­

eral recip ient cornea is spl it whi le the d is­

section is made,  and the excess thickness 

of the button only causes l ittl e separation 

of the rec ip ient posterior stromal layers. 2 

In normal wound heal ing after keratoplasty, 

the average keratometry read i ng  can be 

up  to 45 D .  If the keratometry read ing is 

:::::46 D ,  there i s  l i kely to be wound dehis­

cence i n  that meridian.7 

I n  this patient, graft-host disparity was 

l im ited to a particu lar zone, wh ich cou ld 

have been due to insufficient removal of  the 

stroma from the reci pient bed in that zone.  

This was also suggested by the pachymetry 

read i ngs .  Th is  d i sparity was mas ked by 

the compressive effect of sutures and later 

CASE REPORT 

became apparent when the sutures were 

removed . 
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CONGRESS REPORT 

Angle Closure Glaucoma - Diagnosis 
and Treatment 

UBM is  the cu rrent best imaging technol­

ogy for viewing the posterior chamber and 

the c i l iary process. Pup i l lary block can be 

eas i ly identif ied us ing UBM and i r is- lens 

contact, anterior rotation and elongation of 

From the World Glaucoma Congress held in Vienna, Austria, 6-9 July 2005 the c i l iary process, anterior chamber depth, 

GONIOSCOPY 

Or David S Fried1111w 
Wi/111er Eye l11stit11te 
Johns Hopkins Medical 
Institutions 
Balti111ore 
Maryl1111d, USA 

Gon ioscopy is an essent ia l  com ponent 

of g laucoma management as treatment 

depends on understanding whether angle 

c los u re i s  present .  Gon i oscopy i s  a lso  

necessary to  identify ind ividuals at  risk for 

acute angle closure (AAC) as well as those 

with ev idence of ch ron ic  ang le  c losure 

(CAC). Furthermore, gon ioscopy can clarify 

the exact mechan ism at p lay, i nc l ud i ng  

pup i l  block, peripheral anterior synechiae 

(PAS) , lens-induced angle changes, plateau 

i ris, and angle recession .  

The prevalence of narrow angles is 

estimated to be 1 .5% among Chinese peo­

ple and 0 .6% among Caucasians older than 

do not always match ,  the fi nd ing of a very 

sha l low van Herrick may be as important 

as see i ng  ang le  c losure on gon ioscopy. 

More research i s  n eeded to c larify the  

predictive value of  a narrow van Herrick. 

The Spaeth system for gonioscopy grad-

i ris thickness, and posterior chamber area 

can all be visual ised. 

The advantages of UBM are that it is 

non-invasive and is superior to gonioscopy, 

wh ich  req u i res a h i gh  ski l l  l eve l ,  needs 

l i ght, produces variable results, and is not 

able to visualise the posterior chamber. UBM 

ing assesses the amount of angle open ing ,  can produce dynamic study of the angle i n  

i ri s  confi g u ratio n ,  and i ri s  i nserti on .  I ri s  l i ght versus dark condit ions, and may re-

configuration is important for determin i ng  

d iffe rent mechan isms of  ang le  c losure ,  

possibly lead ing to more appropriate treat­

ments. By recording the level of iris insertion, 

the observer is forced to consider whether 

the posterior trabecular meshwork is visible. 

When it is not, the angle may be at h igher 

r isk of deve lop i ng  prob lems re lated to 

angle closure. 

A Go l dmann  gon ioscopy l ens  g i ves 

the best v iew of the angle ,  although com­

pression gonioscopy using a d ifferent lens 

may be requ ired to rule out PAS; such a lens 

should also be avai lable .  Newer technolo­

g ies such as OCT and other imaging tech-

veal more i nformation about occludab le 

angles. D isadvantages of UBM i nclude the 

l im ited field, resolution,  and position. 

UBM reveals previously unseen i nforma­

tion on the relationships of anterior segment 

structures. The technology enhances under­

stand ing  of the pathophysiology of ang le 

c losure .  UBM can identify ang le  c losure 

mechan isms and gu ide  c l i n i cal  dec is ion 

making ,  for example lens removal, and is 

useful for monitoring progressive change. I t  

is the only non-invasive technology for visu­

a l is ing the poster ior chamber and c i l iary 

body. Importantly, UBM provides both qual i­

tative and quantitative assessment 

40 years. However, the actual p revalence n i q ues may i nc rease knowledge about 

may be h igher  than this as the use of ex­

cessive l i g ht i ng  du r i ng  gon ioscopy can 

open the angle, leading to an underestimate 

of the true rate of angle closure. Lighti ng  

needs to be controlled for accurate results 

by using a smal l  ( 1  mm) br ight beam and 

ensuring that no l ight falls on the pupi l  dur­

ing examination .  Angles that appear open 

i n  bright i l l um ination may be closed when 

the l i ghts are off. This has been wel l  i l l us­

trated with u ltrasound biomicroscopy (UBM) 

and optical coherence tomography (OCT). 

An alternative to gon ioscopy for angle 

assessment is the van Herrick test to meas­

ure the l i m bal anter ior chamber  depth 

(ACD). Although gon ioscopy and l imbal ACD 
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ang le  c losure mechan isms and may act 

as an adjunct to gonioscopy. 

l/LTRASOl/NO BIOMICROSCOPY 

Or Pri11 Roi111111Po11gp1111 
Gla11co11111 Service and 
International Affairs 
Chulalongkom U11iuersity 
Bangkok 
Thnilnnd 

UBM obtains a high-resolution image of the 

anterior segment structures and their rela­

tionships by using a 50 MHz high-frequency 

transducer that y ie lds axial reso lution up  

to 25 p m  with lateral resolution of  50 �Lm .  

OPTICAL COHERENCE 
TOMOGRAPHY 

Or Tin Aung 
Singapore Nntio11a / Eye 
Centre 
Singapore 

The cu rrently avai lable methods of angle 

assessment  are gon i oscopy and  U B M .  

However, recent advances i n  imaging tech­

n iques have led to more objective ways to 

defi ne  the ang le .  Anter ior  segment OCT 

(AS-OCT) is a new h igh-resolution anterior 

segment imag ing modal ity that offers an 
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alternative method of assessment us ing 

low-coherence i n terferometry. Th i s  i s  a 

non -contact p rocedure that is performed 

with the patient sitti ng upright, so is more 

physiological than some methods of assess­

ment. Image acquisition is rapid .  

The technology is easy to operate with 

low i nterobserver variab i l ity. Both ang les 

may be v iewed s imu ltaneously and i ri s ­

lens  i nteraction can be assessed. AS-OCT 

enab les dynamic i n  viva h i gh -resolut ion 

imaging of the anterior segment, study of 

the relationship between the tissues, study 

of the architecture of the tissues, and quan­

titative and qual itative analysis. AS-OCT has 

been used to assess l i ght-dark changes, 

pup i l  block, and p lateau i ris ,  and to check 

the efficacy of treatment post-laser peri ph­

eral i ridotomy, as wel l  as measuring cor­

neal th ickness, anterior chamber depth , 

angle open ing d istance, and angle recess 

area. Other  uses for AS-OCT may include 

mon itori ng  of accom modative intraocular 

l enses ,  corneal  refractive su rgery, and  

anterior segment tumours.  

The d isadvantages of AS-OCT i nc lude 

d iff i cu lty i n  v isua l i s i ng  the c i l i ary body 

and the technology is expensive. However, 

AS-OCT is a rap i d  n o n -co ntact h i g h ­

resolut ion method of imag ing the ang le ,  

with the  potential for use as a diagnostic/ 

screen ing tool for angle closure. 

LASER PERIPHERAL IRIDOTOMY 

Dr Ravi Thomas 
LV Prasad Eye Institute 
Hyderabad, l11dia 

In patients with acute angle closure glau­

coma (AACG), l aser per ipheral i r idotomy 

(LPI) protects the fel low eye from develop­

ing an acute attack. However, i n  the affected 

eye, further treatment such as i ridoplasty 

may be requ i red to break an acute attack.  
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LPI alone is probably not effective for con­

trol of IOP in  eyes with acute angle closure 

(AAC) or AACG ,  with a 40% success rate if 

performed early in the attack and only 6% 

success for late treatment. Most eyes with 

AAC wi l l  requ i re surgery fol lowing LPI , and 

surgical options vary. 

For patients with primary angle closure 

suspect ( PACS) ,  p r imary ang le  c losure 

(PAC), or pr imary angle closure glaucoma 

(PACG), the number needed to treat (NNT) 

to prevent 1 person from progress ing to 

g laucoma or b l indness is a useful ind icator 

for targeti ng h igh -risk groups. 

For patients with PACS, of whom 22% 

wi l l  progress to angle closure, assuming  

that LPI is 1 00% effective, the  NNT is only 

5 .  However, this is for preventing raised IOP 

and PAS. The NNT to p revent early g lau­

coma is 21  over 10 years and th is  number 

wi l l  be much greater to prevent b l indness. 

A randomised control led trial is currently 

underway to i nvestigate the efficacy of LPI 

as an i ntervention fo l l owi ng  screen i ng ,  

which should provide data o f  the benefits 

versus side effects. This information wil l  help 

i n  the decision making process for PACS. 

For patients with angle closure, of whom 

28% wi l l  progress to PACG over 5 years , 

ass u m i ng an 80% efficacy rate for LP I ,  

the number needed to treat is 5 .  Whi le the 

NNT to prevent b l indness would be greater, 

this i ntervention does prevent early g lau­

coma and potential b l i ndness.  LPI is the 

standard of care for th is ind ication .  A smal l  

popu lati on-based study of patients with 

PAC found  that of 9 patients who under­

went LPI ,  1 progressed to g laucoma, whi le 

9 of 1 9  patients who d id  not undergo LPI 

progressed. 

LPI is l ess effective for PACG than for 

PACS or PAC, with the majority of patients 

requ iring further medical or laser treatment 

and up to 50% of patients requ ire surgery. 

A study of the efficacy of LPI for 233 eyes 

of 1 58 patients with PAC and early PACG ,  

found  a 74% success rate, with 1 1  % of 
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patients requ i ring further  medications for 

IOP contro l .  Twenty six percent of angles did 

not open due to plateau i ris ,  but i ridoplasty 

was effective for these eyes and  1 3% 

required further medication for IOP control. 

LPI is effective for the fel low eyes of 

those with AAC, and is the mainstay of treat­

ment for the affected eye. It is the standard 

treatment for PAC and PACG but the suc­

cess seems to decrease with i nc reas ing  

d isease severity. LP I  is effective for PACS, 

but shou ld  be selected on an i nd iv id ual  

basis. 

AFTER LASER PERIPHERAL 
IRIDOTOMY 

Or Pa ul C/1ew 
Oepartl1'1ent of 
Op/11/111/1110/ogy 

National Un iversihJ 
1-Iospital Si11gapore 
Singapore 

Patients with angle closure frequently have 

episodic h igh IOP after LPI. Frequent prob­

lems associated with LPI i nclude iridotomy 

pate ncy, i nf lam mat ion ,  res i d ua l  a n g l e  

closure, a n d  IOP l evel with o r  without the 

presence of glaucomatous optic neuropa­

thy (GON). 

To check the patency of the i ridotomy, 

it is necessary to be able to see the lens 

through the i ridotomy. The i ridotomy should 

move over the lens su rface as the pup i l  

constricts i n  the presence of l i ght .  Move­

ment ind icates that the PI  i s  not stuck to 

the lens and blocked by anterior synechiae. 

Vitreous in the PI  is also undesirable. 

I nf lammat ion is a common prob lem 

post- L P I .  The  trabecu l ar meshwork i s  

exposed to  debr is from the  laser photo­

d i s rupt ion  and fro m the acute ep isode 

i rself. Adequate suppression of  i nf lamma­

tion is ensured with topical steroids, which 

shou ld  be tapered g radua l ly  as the i r i s  

surface is usual ly d isrupted after corneal 

contact. 
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Table 1 .  Managing high intraocular pressure after laser peripheral iridotomy. 

• Ensure peripheral iridotomy patency 

• Suppress inflammation 

• Perform gonioscopy post-peripheral iridotomy to determine the angle status 

• Add on iridoplasty and intraocular pressure-lowering medication as needed 

• Monitor for intraocular pressure rise and occurrence of glaucomatous optic neuropathy 

Res idua l  ang l e  c losure may pers ist 

despite a fu nctional i r idotomy. Th is may 

occur because of m u lti p le  ang le  c losure 

mechan i sms  - the ang l e  w i l l  rema i n  

closed if  there is more than one  mecha­

nism of angle closure present, despite i n i ­

tial treatment. PAS may be present if there 

is estab l i s hed PAC , and  p u p i l  b l ock  o r  

angle crowding (plateau iris) may cause re­

s idual angle closure. It is therefore crucial 

to perform gonioscopy after LPI to evaluate 

the angle status once the view is clear. 

A study of long-term outcomes for pa­

tients with acute angle closure show that 

only 4 1 .8% were successful ly treated with 

LPI a lone ,  with 58. 1 % deve lop ing ra ised 

IOP after treatment .  Long-term outcomes 

after LPI  for ch ron ic  ang le  c losure g lau­

coma (CACG) show that 94% of  patients 

developed raised IOP ,  with 53% requ i ring 

fi lter ing surgery. 

Approx imately half of a l l  patients with 

symptomatic PAC develop raised IOP by 6 

months despite a patent P I ,  and only 1 0% 

of patients with PACG with GON achieve ad­

equate IOP control with LPI alone. Gon ios­

copy should therefore be performed after 

LPI to check the angle status (Table 1 ) .  

TREATMENT OPTIONS 

Or David S Fried111nn 
Wil111er Eye lnstih1te 
Johns Hop kins M e d i c a l  
lnstitutions 
Bnlti111ore 
Maryland, USA 

i nh ibitors; osmotics may be requ ired if the 

attack persists or the IOP  i ncreases. LPI 

should be attempted as early as poss ib le 

as the mainstay of treatment. 

Newer i ntervent ions  i nc l u d e  acute 

laser gon iop lasty p lus  med ication ,  wh ich 

l eads to a more rap id decrease in  I O P  

than medication alone (mean IOP reduction, 

66 mm Hg  to 1 8  mm Hg  in 1 hour) .  This 

techn ique is useful if an attack is d ifficult 

to treat. Another approach that works 

quickly is paracentesis (mean IOP reduction, 

66 mm Hg to 1 5  mm Hg i mmediatel y) .  

AAC i s  a b i lateral d isease, with 1 0% 

of patients presenti ng with b i lateral angle 

closure and 50% havi ng an acute attack 

in the contralateral eye if l eft u ntreated .  

Contralateral i nvolvement can occur with in 

days, so LPI should be performed i n  the 

fe l low eye as soon as possib le .  

Pi locarpine is sti l l  widely used as pro­

phylaxis for the contralateral eye. Pilocarpine 

can widen the ang le ,  but it can also pre­

cipitate an attack, so early LPI is preferable. 

Medications that substantially lower IOP 

are now available for the treatment of PACG 

and latanoprost is effective for this i nd ica­

tion (Tab le 2) .  Lens extraction can resu lt 

in a large i nc rease i n  ang le  open ing  for 

pat ie nts w i th  PAC G ,  and  i t  has been  

shown that this techn ique lowers the IOP. 

Lens extract ion  may a lso be comb i ned 

with other procedures such as goniosyn­

echialysis and d iode gonioplasty. 

In summary, narrow angles are common. 

LPI is effective for the treatment of acute 

attacks, but may be less effective for other 

i n d icat ions .  Acute attacks are typ ica l ly  

managed with medications un less LP I  can 

be performed. Gonioplasty may be a rea­

sonable alternative . The contralateral eye 

should be treated as soon as possib le .  The 

management of PACG is evolving and medi­

cat ions have been found  to be effective 

for this condit ion. There are many surg ical 

options  ava i l ab le ,  b ut more research i s  

needed to  resolve the question of  which 

approach is the most favourable .  

CATARACT EXTRACTION 

Or Dennis SC La111 
Depnrl111e11t of 
Opl1thnl111ology 11nd 
Vis1111/ Sciences 
T/1e Chinese University 
of J-lo11g Ko11g 
/-1011g Ko11g 

Lens extraction by the phaco technique may 

be a useful treatment for ACG, particularly 

if some cataract is a l ready present. Lens 

extraction may be performed after aborting 

an acute attack, to prevent progression to 

CACG ,  and for management of establ ished 

CACG. 

Lens extract ion has been reported to 

be safe and effective when performed for 

patients with an ' uncontrol led' acute attack 

of ang le closure .  However, the procedure 

is tech n ica l l y  c ha l l e ng i ng  and  is s k i l l ­

dependent i n  t h i s  s ituati o n ,  s o  m a y  not 

be advisable for a l l  patients. An alternative 

procedure recommended by Dr Lam for 

patients with an uncontrol led acute attack 

is to use argon laser peripheral ir idoplasty 

(ALPI). 

Up to 58% of eyes develop a rise in IOP 

after MC, so prevention of progression to 

CACG is important. After the acute attack 

The first- l ine treatment for MC is usual ly 

med i cal , based on  the mechan i sm  of 

ang le  c losure .  Med icati ons  i nc l ude  a­
agonists, �-blockers, or carbonic anhydrase 

Table 2. Efficacy of latanoprost versus timolol for primary angle closure glaucoma after 12 weeks of 

therapy. 

Latanoprost Timolol 

Mean decrease in intraocular pressure 8.2 mm Hg 5.2 mm Hg 
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has been contro l l ed ,  early lens  removal 

is  l i ke ly  to open the ang le  suff ic iently to 

prevent progression to chronic disease. 

A random ised control led study is cur­

rently ongoing in Hong Kong to compare the 

effects of early phaco with LPI for acute an­

gle closure. Early results suggest that phaco 

is much more effective than LPI (4.4% vs 

22.2% of patients had IOP >21 mm Hg). It is 

thought that widen i ng  the drainage angle 

may prevent PAS formation and reduce 

the chance of progression to CACG .  Lens 

extraction may therefore become a good 

second-stage treatment for AAC. For estab-

1 i shed CAC G ,  l ens  extract ion has been 

shown to be successful for IOP contro l .  

However, the usual method of lens extrac­

tion in the reports was extracapsular cata­

ract extraction, and the patient groups were 

not homogeneous so the results are difficult 

to i nterpret. An ongoing study is underway 

to assess the effect of phaco for patients 

with CACG with and without cataract. Of 26 

eyes treated to date, 1 9  (73%) have reduced 
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IOPs and need fewer medications to control 

I OP. ALPI is preferable to lens  extracti on 

at the time of an acute attack uncontrol led 

by standard treatments . Lens extraction is 

promis ing  for preventi ng  prog ression to 

CACG, but more data are requ ired, particu­

larly with respect to the t i m i n g  of the 

procedure. Encourag ing data are avai lable 

for the use of lens extraction for established 

CACG, but further research is required. 
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Considerations for Adjunctive Therapies 
Dr Robert M Feldman 

University of Texas Healt/1 

Science Centre 

Houston 
Texas, USA 

For many patients with glaucoma, monotherapy 

is not sufficient to control intraocular pressLU"e 

(IOP) and adjlU1ctive therapy may be required. 

The criteria for the choice of adjLmctive therapy 

include incremental efficacy, comp lia nce, 

tolerability, and safety. There are a munber of 

possible adjLmctive combinations for lowering 

IOP, as shown in Table 1 .  
Fluctuation in IOP is a consideration when 

selecting adjunctive therapy, as the risk for 

disease progression is associated with IOP 

fluctuation rather than high IOP alone. Com­

pliance issues should be considered when a 

new drug is added to a treatment regimen, as 

compliance is thought to be better with once­

dail y dosing. A further consideration when 

administering multiple medica tions is the 

washout effect as some of the efficacy of a drug 

may be lost with only a short interval between 

administration of 2 different eye drops. The 

focus for adjunctive therapy has moved to 

fixed combi nat ion medicat ions to avoid 

compliance issues and the washout effect. 

Clinical Practice 
Konstas et al evaluated the 24-hour efficacy 

of brimonidine versus dorzolamide added 

to latanoprost. 1 The additional mean IOP­

lowering between the 2 regimens was not 

significa nt ly  di fferent  a t  approximately 

2.0 mm Hg for brirnonidine and 2.1 nm1 Hg for 

dorzolamide. Brimonidine and dorzolamide 

had a similar additive effect to latanoprost, and 

no Lmexpected side effects occurred with the 

addition of these drugs. 

A study performed to investigate adminis­
tration of latanoprost given as adjunctiv e 

therapy to timolol foLmd that the addition of 

latanoprost significantly lowered IOP whether 

given in the morning or evening (p < 0.0001 
compared with baseline) [Table 2] .2 Addition 

of latanoprost also reduced diurnal fluctuation 

in this group of patients. 

A crossover trial examined the adminis­

tration of latanoprost/ timolol fixed combin­

ation compared with latanoprost alone for 

8 weeks .1 Latanoprost/ timolol prod uced 

additional !OP-lowering of 2.5 to 3.0 mm Hg 

over latanoprost alone, suggesting greater 

efficacy for the combination therapy. 

Latanoprost/timo1o1 has been compared 

with latanoprost plus timolol. While both regi­

mens effectively and safely controlled IOP, 

there was a 1 . 1  mm Hg greater IOP reduction 

with the LITTfixed combination.4 Further study 

has found that the !OP-lowering efficacy of 

latanoprost/tirnolol and the unfixed compo­

nents were not significantly different. 

In a comparison of latanoprost/ timolol 

with timolol I dorzolamide, there was no 

difference between the 2 treatments after 

1 month, and 1 mm Hg difference in IOP in 

favour of latanoprost/ timolol after 3 months.5 

Both treatments were well tolerated. 

Latanoprost/timolol has been compared 

with brirnonidine plus timolol.6 Both h·eatrnents 

effectively lowered IOP, but  latanoprost/ 

timolol produced slightly better IOP lower­

ing than brirnonidine plus timolol at certain 

tin1e points. In addition, there were a greater 

munber of ocular adverse events in the patients 

receiving brimonidine p lus timolol. 

Table 1. Drug combinations for lowering intraocular pressure. 

Type of therapy 

First-line therapy 

Adjunctive therapy 

Prostaglandin 

B-Blocker 

a-Agonist 

Carbonic anhydrase 

inhibitor 

Drug class 

B-Blocker 

a-Agonist 

Carbonic anhydrase 

inhibitor 

a-Agonist 

Carbonic anhydrase 

inhibitor 

Table 2. Additive effect of latanoprost to timolol 

with morning or evening dosing. 

Time 

Baseline 

Latanoprost morning 

Latanoprost evening 

Conclusion 

lntraocular pressure 

(mm Hg) 

21 . 1  (SO, 3.3) 

1 7.3 (SO, 3 . 1 )  

1 7. 1  (SO, 2.7) 

Given the CLU"rently available data, latanoprost/ 

timolol fixed combination is more efficacious 

than brimonidine/ timolol and than timolol/ 

dorzolamide. Latanoprost/timolol has sinlliar 

efficacy to the unfixed combination of latano­

prost and timolol. Howeve1; fixed combination 

therapies are likely to be advantageous for 

compliance. 
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Current Treatment for Chronic Angle 
Closure Glaucoma 
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Chronic angle closure glaucoma (CACG) 

comprises 2 clinical entities of angle closure 

and glaucomatous optic neuropathy (CON). 

Angle closure and GON involve structural 

and functional changes to the angle and optic 

disc, respectively. CACG has several stages in 

i ts development, as shown in Figure 1 .  
The structural damage associated with 

angle closure involves synechial closure of 

the trabecular meshwork and the functional 

damage occurs in the form of an acute, inter­

mittent, or chronic rise in intraocular pressure 

(IOP). Early removal of a mechanical blockage 

can restore normal drainage in otherwise 

healthy eyes. The aims of treatment for CACG 

are to preserve visual function and avoid end 

organ damage. 

Treatment Concepts 
The basic principles of management of CACG 

are as follows: 

• removal of the angle closure by modification 

and correction of the angle configuration 

• control of IOP and other risk factors 

• monitoring and maintaining the structural 

and functional integrity of the optic disc and 

nerve fibre layer. 

Figure 1 .  Angle closure glaucoma cascade. 

j Eye with potential angle closure j 

Angle closure +/- peripheral 
anterior synechiae 

lntraocular pressure rise: acute/chronic 

Glaucomatous optic neuropathy 

Chronic angle closure glaucoma 
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Table 1 .  Steps for the management of chronic 

angle closure glaucoma. 

1 .  Document angle closure and glaucoma 

(presence or evidence of peripheral anterior 

synechiae, previous attack, intraocular 

pressure rise, glaucomatous optic disc 

changes, and visual function change). 
2. Identify and correct angle closure 

mechanisms. 

3. For chronic angle closure glaucoma, start 

medication and consider laser peripheral 

iridotomy. 

4. Reassess after laser peripheral iridotomy for 

need for iridoplasty, medication, and/or 

surgical intervention. 

5. Monitor intraocular pressure, optic disc, and 

visual field. 

The steps for the management of CACG are 

shown in Table 1 .  
Examina tion of t h e  angle s tructures 

involves ascertaining whether the trabecular 

meshwork is open or closed, and the extent 

of the closure, if present, using slit lamp 

examination or gonioscopy. The most conunon 

mechanism for angle closure is pupillary block, 

which may be corrected by laser peripheral 

iridotomy (LPI) . Other mechanisms include 

plateau iris,  thick peripheral  iris, lens­

related closure, and ciliary block. However, 

angle closure is often caused by multiple 

mechanisms. 

L P I  is an e ffec t i v e  trea t m e n t  for  

occludable/ angle closure suspects proving 

successful in 97% of eyes. The procedure is 

less effective when performed in the fellow 

eyes of patients with acute angle closure (91 %), 
eyes with acute angle closure (68%), and 

eyes with GON (6%). 
Medication is the usual first-line therapy 

for CACG, with an option to perform LPI 

in the presence of pupillary block. Howevet� 

even after successful LPI, most eyes presenting 

with raised IOP and optic disc and visual field 

damage require further treatment to control 

IOP. This is thought to be due to the presence 

of multiple mechanisms of angle closure 

or because the angle structure has b een 

irreversibly damaged. 

SPONSORED SYMPOSIUM 
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Iridoplasty to thin the peripheral iris is 

successful for treating acute angle closure. 

While the procedure has no proven efficacy 

for treating CACG, there is suggestive evi­

dence that it is high! y effective for plateau 

iris syndrome and CACG with a positive 

provocative test. While the lens should only be 

removed if it is a mechanism of angle closure, 

glaucoma filtering surgery can be considered 

as the next step for IOP control. 

Medica tion is often required for IOP 

control, even after other treatment options 

have been performed. The first large-scale 

randomised controlled trial of medication for 

treatment of CACG investigated the efficacy 

of latanoprost or timolol for this indication.1 

Latanoprost reduced the IOP by 8.2 mm Hg 

compared w i th 5 . 2  mm Hg for timolol 

(p < 0.001) , and achieved up to 30% IOP 

reduction from baseline compared with 20% 

for timolol. More patients receiving latanoprost 

achieved a lower target pressure. Latanoprost 

acts by increasing uveoscleral outflow, so it 

may be  tha t the mechanism of action of 

la tanoprost in CACG is to facilitate flow 

through the iris and ciliary body. 

Conclusion 
Understanding the fundamental concepts 

of angle closure is crucial to developing a 

treatment plan for CACG . LPI remains the 

most important step in the treatment plan for 

pupillary block, but i ts  efficacy remains 

unreliable, and other mechanisms of angle 

closure need to be identified and corrected. 

Most eyes with CACG need medical therapy 

to control IOP. 

Reference 
1 .  Chew PT, Aung T, Aquino MV, 

Rojanapongpun P; EXACT Study Group. 

lntraocular pressure-reducing effects and 

safety of latanoprost versus timolol in pa­

tients with chronic angle-closure glaucoma. 

Ophthalmology 2004;1 1 1  :427-434. 

From the Pfizer Ophthalmics satellite symposium 
Therapies in Focus: Current and Emerging 
Perspectives in Glaucoma held at the Asia.n 
Oceanic Glaucoma Society/South Ea.st Asia 
Glaucom.a Interest Group and Aush·alia and New 
Zea land Gla u.coma Club Congress, Cairns, 
Australia, 3 September 2005. 
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64th Annual All India Ophthalmological 

Conference (AIOS) 

Jalna, India 

Contact: Dr Sal i l  Kumar 

Tel: (91 075) 52466557/5277862 

E-mail. dr_salilkumar@yahoo.co . in  

1 9-24 

World Ophthalmology Congress 

XXX International Congress of Ophthalmology 

XXVI Panamerican Congress of Ophthalmology 

XVll Brazilian Congress of Prevention of 

Blindness 

Sao Paulo, Brazil 

Contact: Congress Secretariat, Rua Cel. 

Joaquim Ferreira Lobo, 244, 04544- 1 50 Sao 

Paulo - SP, Brazi l  

Tel. (55 1 1 ) 3849 0379 

Fax. (55 1 1 ) 3845 681 8 

E-mail: info@ophthalmology2006.com.br 

Website: www.ophthalmology2006 .com .br 
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American Society of Cataract and Refractive 
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Tel. (1 703) 591 2220 

Fax.· (1 703) 591 061 4 

E-mail: ascrs@ascrs.org 

Website: www.ascrs.org 
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6th International Symposium on Ocular 
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ISOPT 
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Ben-Gurion Airport 701 00, Israel. 

Tel. (97 239) 727 5 1 0  

Fax. (97 239) 727 555 
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APRIL 2006 

1 4-16 

6th Congress of  Ophthalmology and 

Optometry China (COOC 2006) Trade 

Exhibition 

Shanghai, China 

Contact: Prakash M Karnath 

Tel. (9 1 862 1 )  6351 4526 

E-mail: pmk_shanghai@yahoo .com 

Website: www. realexpo.net/cooc 
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1 8-22 

MAY 2006 

Annual Symposium and Congress of the 

American Society of Cataract and Refractive 

Surgery 

San Francisco, CA, USA 

Contact: ASCRS-ASOA, 4000 Legato Road, 

Suite 850, Fairfax, Virgin ia 22033, USA 

Tel. (1 703) 591 2220 

Fax.· ( 1  703) 591 061 4 

25-28 

International Congress on Glaucoma Surgery 

Toronto, C anada 

Contact: Continuing Medical Education Office 

Tel. (1 41 6) 978 271 9  

Fax: (1 41 6) 946 7028 

JUNE 2006 

9-1 2 

2007 Congress of the European Society of 

Ophthalmology 

Vienna, Austria 

Contact: Britta Sjoblom 

Tel. (46 84) 596 650 

Fax. (46 86) 6 1 9 1 25 

1 0- 1 4  

2 1  s t  Congress of the Asia-Pacific Academy 

of Ophthalmology 

1 9th Asia Pacific Association of Cataract & 
Refractive Surgeons Annual Meeting 

4th Asia Pacific Society of Ophthalmic Plastic 

& Reconstructive Surgery Annual Meeting 

Singapore 

Contact: Congress Secretariat & Housing 

Bureau, Ace:Daytons Direct (International) Pte 

Ltd, 2 Leng Kee Road, #04-01 ,  Thye Hong 

Centre, Singapore 1 59086 

Tel. (65) 6379 526 1 /6379 5262 

Fax. (65) 6475 2077/6475 6436 

E-mail. admin@apao2006.com or 

ops@apao2006.com 

Website: www.apao2006.com 

Note to Readers 

This page is inten ded to h ighl i ght activities 

of interest to glaucoma specialists and oph­

thalmologists in Asia.  Please let us know of 

any forthcoming activities that you may be 

organis ing or wish to feature on this page. 

24-25 

Detachment Course with International 

Faculty 

Oingdao, China 

Scientific organisation: Prof Ingrid Kreissig 

Local contact: Prof Xiaoguang Dong 

Tel: (86 532) 8587 6483 

Fax. (86 532) 8589 1 1 1 0  

E-mail.· seih@public .qd.sd.cn 

or 

in grid. kre iss i g@augen .ma.u n i -heide I berg. de 

Website. http://kreissig.uni-hd. de/ 

AUGUST 2006 

16-18 

1 1 th International Myopia Conference 

Singapore 

Contact: Colleen Koh 

Tel: (65) 6435 3670 

Fax.· (65) 6438 9757 

E-mail: col leen_koh@hpb.gov.sg 

NOVEMBER 2006 

1 1 -1 4  

2006 American Academy of 

Ophthalmology's Joint Meeting with the 

Asia Pacific Academy of Ophthalmology 

Las Vegas, NV, USA 

Contact: American Academy of 

Ophthalmology, PO Box 7424, San Francisco, 

CA 941 20-7 424, USA 

Te/.· (1 41 5) 561 8500 

Fax.· ( 1  41 5) 561 8533 

E-mail: meetings@aao.org 

DECEMBER 2006 

1 -3 

SEAGIG 2006 

Meeting of the South East Asia Glaucoma 

Interest Group/Asian Oceanian Glaucoma 

Society and the Glaucoma Society of India 

Chennai, India 

Contact: Dr L Vijaya, Director, Sankara 

Nethralaya, No.1 8, College Road, 

Chennai 600 006, Tami l  Nadu, I ndia 

Tel. (91 44) 2827 1 6 1 6  

Fax. (91 44) 2825 41 80 

E-mail. seagig_2006@yahoo.com or 

drlv@snmail.org 
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21 st Congress of the Asia-Pacific 
Academy of Ophthalmology 

The 2 1  st Congress of the  As i a -Pacif ic 

Academy of Ophthalmology (APAO) wi l l  be 

held i n  Singapore on 1 0 - 1 4 June 2006 at 

Suntec Singapore I nternational Exhibit ion 

and Convention Centre. 

The APAO Congress is one of the most 

important ophthalmological meetings in the 

Asia Pacific reg ion .  It has a superb scien­

tific programme reviewed by an international 

pane l ,  a renowned facu lty of l ecturers, 

high-qual ity free paper sessions and poster 

presentations, and an interactive exhibition 

showcase. Not on ly  wi l l  this meet ing pro­

v ide updates on professional ophthalm ic  

practices and advances, a d isti ngu ished 

faculty of the top special ists in  ophthalmol­

ogy from around the world has also been 

invited to share their expertise, experience, 

and vision for the future of ophthalmology 

with cl in icians, eye surgeons, and research­

ers from the Asia Pacific region and beyond. 

The Organis ing Committee has strived 

to design an interesting, balanced, and com­

prehensive programme with special h igh-

l ectures ,  s u bspec i a l ty sympos ia ,  l i ve 

surgery, i nstruction courses, ski l led trans­

fer workshops, wet labs, satel l ite symposia 

and  meeti ngs ,  h i g h -q ua l i ty free paper 

and poster scientific presentations, v ideo 

presentations, welcome reception, congress 

banq uet ,  award s ,  and  exc it i n g  soc ia l  

programme. Whether your i nterests are fo­

cused or broad , you wi l l  f ind a reward ing 

session at al l  t imes. 

The scientific programme is devoted to 

various subspecialty topics, which i nclude 

cataract, cornea, g laucoma, i nternational 

ophtha l mo logy, med ica l  reti na ,  neuro ­

ophtha lmo logy, ocu lop last ics ,  paed iatr ic 

ophthal mology, refractive ophthal mology, 

surgical retina, uveitis, and paramedical top­

ics such as orthoptics, nu rsing/techn ical , 

optometry, contact lens ,  low v is ion ,  and 

ophthalmic photography. 

At the same t ime, APAO welcomes the 

participation of the 1 9th Asia Pacific Asso­

ciation of Cataract & Refractive Surgeons 

and the 4th Asia Pacific Society of Ophthal-

l i g hts such  as named l ectu res , p l enary mic Plastic & Reconstructive Surgery annual 

Important Dates to Remember 

On l ine Abstract Submission Starts NOW! 

Closing of Abstract Subm ission 

Onl ine Registration Starts NOW! 

Closing of Early B i rd Registration 

On l ine Hotel Booking Starts NOW! 

Closing of Hotel Booking 

Asian Journal of OPHTHALMOLOGY 

1 5  November 2005 

1 5  January 2006 

30 November 2005 

31  March 2006 

30 November 2005 

1 5  April 2006 

BULLETIN BOARD 

THE 21" CONGRESS OF 
THE ASIA-PACIFIC ACADEMY 
OF OPHTHALMOLOGY 2006 

www.apao2006.com 

meetings in conjunction with the APAO Con­

gress in 2006, which will sign ificantly en­

hance the overal l  scientific content of the 

Congress. 

The Congress also boasts an interactive 

exh ib it ion showcase, taking up exhibition 

hal l space of more than 6000 square metres, 

that offers a un ique platform and opportu­

n ity to sponsors and exhibitors to reach out 

to and i nteract with an i nternational group 

of ophthalmologists and eye surgeons. 

APAO Congress 2006 wil l be a wonder­

fu l  opportun ity for reg ional cl i n icians and 

sc ienti sts to share the i r  knowledge and 

research ,  to network with people i n  the ir  

f ie ld ,  and to work on deve lop ing partner­

sh ips and col laborations for the futu re. 

Come jo in us as we welcome you with 

the wonderfu l  culture and hospital ity that 

is u n ique ly  Si ngapore and shar i n g  "Ou r  

Vision for the Future" .  See you in Singapore 

in June 2006! 

For more i nformation ,  please contact: 

Congress Secretariat & Housing Bureau: 

Ace : Daytons D i rect ( I nternational) Pte Ltd 

2 Leng Kee Road 

#04-01 , Thye Hong Centre 

Singapore 1 59086 

Tel :  (65) 6379 5261 /6379 5262 

Fax: (65) 6475 2077/6475 6436 

E-mai l :  admin@apao2006.com or 

ops@ apao2006.com 

Visit the official website at: 

www.apao2006.com 
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• Powerful incremental intraocular pressure (IOP) reduction1•2 
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When you see CHANGE in your patient's disease ... 

Good enough isn't low enough anymore 

LUMIGAN® is indicated for the reduction of elevated intraocular pressure (IOP) in patients 
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