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Latanoprost 

TRAVATAN 

TRAVATAN® (uavopros1 0.004%) Ophthalmic Solution Sterile DESCRIPTION lravoprost 11 a highly selective, potent agon1st for the FP pros1ano1d receptor. Its chemical name 1s 1sopropyl {Z)·7-1(1R,2R.3R.5S)·3.)·dihydroxy·l·l(1£,3R)·3·hydroxy-4-[(rt,l'.l,lt·tnfluoro-m-tolyl)oxy]·l·bu!enyllcyclopentyl]·5·heptenoale Its molecular formula is C25H35f306. Travoprost 11 a dear, 
colorlm to pale yellow orl, which is very soluble in acetomtrile, methanol, octanol, �nd chloroform It 11 pract1cally 1n1oluble 1n water TRAVATAN® 0 004% Ophthalmic Solutron 11 supplied as a s1er1le, buttered aqueous soluuon of uavoprost w11h a pH of approximately 6 0 and an 01molal11y of approximately 290 mOsmollkg Cach ml of iRAVAIAN® 0 004% contains 40 ,ug 
travoprost Preservative: bentalkonium chloride 0.015%. Inactive lngre01ents polyoxyl 40 hydrogenated castor 011, trometham1ne, boric acid, manmtol, edetate disod1um, sodium hydroxide andfor hydrochloric acid (to ad1ust pH) and purified water. CLINICAL PHARMACOLOGY Mechanism of Action Travopro1t lree acid 11 a highly selective, potent agonis! for !he FP prns!anoid 
receptor. fP receptor agonists are reponed to reduce inuaocular pressure by increasing uveoscleral out11ow Pharmacok1net1cs/Pharmacod)'namKs Ab10rp11on Travoprost is absorbed through the cornea Studies in rabb111 have sOOwn peak concenna11ons 1n aqueous humor were reached one to two hours following topical adm1msiration. In humans. peak plasma concenuanons al 
travop1ost free acid were low (25 pg,iml or less) and ocwrred within 30 minutes following topical adm1mmatmn. Elimination from plasma was rapid resulting in concentra!ions below the limn of quant1tation (< 10 pglml) by one hour. Metabolism Travoprost, an 1sopropyl ester prodrug, is rapidly hydrolyze.d by es1erases m the cornea to 1he b1olog1cally active free acid Sys1em1tally, 
!ravopros! free acid is rapidly and extensively metaboliiffi to mactNe metabolites. B1otranslorma11ons include beta·ox1dat1on of !he ct(Carboxylic acid) chain to give the 1,Z.dinor and 1,U4·tetranor analogs. 0�1dat1on of the lS·hydrnxyl moiety, as well as reduction of the 13,14 double bond. Excretion In rats. 95% ot a subcutaneous rad1olabeled dose was eliminated within l4 
hours. The ma1or route of elimination was via 1he bile (61%) with the remainder excreted by the kidneys. INDICATIONS AND USAGE TRAVATAN® Ophthalmic Solunon is 1nd1<atffi for !he reducnon of intraocular pres1ure in panents with open·angle glaucoma or ocular hypenension CLINICAL STUDIES TRAVAIAN® 0.004% Ophthalmic Solution dosed once·da1ly 1n pa�ents 1•111h 
open·angle glaucoma or ocular hypenension produced significant reductions m 1ntraocular pressure UOP) when used either as primary therapy or ad1unct1vely to TIMOPTIC' (t1molol male ate ophthalmic solution) O.S� BID. As primary therapy, TRAVATAN® 0.004°0, dosed QD. reduced IOP 7 10 9 mmHg Stable diurnal IOP reductions were achieved as early as 2 weeks aher m111at1on 
of therapy and were main lamed ow the 6 to 12 month treatment periods 1n three (3) well-controlled s1udies. The IOP red urn ons with TRAVATAN® (travoprost 0 004%) Ophthalmic Solunon were superior to those obtained wnh llMOPTIC' and equal or beuer than those obtained with XALAIAN" (la1anopro1t ophthalmic solution) 0.005% OD. TRAVATAN® 0.004% demonstrated 
an earlier stab1l1za11on of IOP reduction and bener IOP control throughout the day compared to XALATAN" 0.005�. IRAVAIAN® O.OWo was 11gmfican1ly more effective (up !O ! d mmHg) than XALATAW 0 005% in reducing IOP m black panents. A responde1 analysis (IOP reductrnn e-30% or mean IOP :>;\7 mmffg) demonstrated that IRAVATAN® 0.004% had a significantly 
higher responder rate (56%) compared to XALAIAN' 0 005% 150%) and which were both s1gmlkantly greater than TIMOPTIC' (40%) In a 6·month well·controlled study, TRAVATAN® 0.004% dosed OD adiunc!1vely to flMOPTIC' 0.5% BID provided add1t1onal clinically s1gn11icant IOP reductions 16 to 7 mmHg). CONTRAINDICATIONS Known hypersen1111v1ty to travoprost, 
benzalkomum chloride or any other 1ngredient1 m this product. TRAVAIAN® may interfere with the maintenance of pregnancy and should not be u1ed by women during pregnancy or by women attempting to become pregnant WARNINGS TRAVAfAN® may gradually change eye color, 1ncrea1mg the amount of brown p1gmenta11on in the ms by increasing the number of 
melanosomes lp1gmen! granules) in melanocytes. The long term eHec11 on the melanocytes and any consequences ther�f are currently unknown The change 1n ins color occurs slowly and may no! be not1mble for months to years. fnese changes may be permanen1 Peuorb1tal and/or eyelid skin darkening has been reported 1n assoc1at1on with the use of TRAVA!AN®. TRAVAIAN® 
may gradually change eyelashes 1n 1he ueated eye: these changes include: increased length, th1cknm, p1gmentat1on, and/or numbN of lashes. Patients who iece1ve treatment in only one eye may experience increased brown p1grnen1a11on ol 1he 1111, periorbnal andlor eyelid tissue, and eyelashes in 1he ueato:d eye They may also e�per1ence disparity bel\Veen the eyes 1n length, 
thickness. andioi number oJ eyelashe1. These changes m p1gmentat1on and la1h growth may be permanent PRECAUTIONS General fnere have befn repons of bacterial keiat1t1s assooated wtth the use of mul!1ple·dose containers of topical ophthalmic products. These containers had been inadvertently contaminated by patients who. 1n most cam. had a concurrent corneal disease 
or a d11rupt1on of the epithelial surface (see lnformatlOn for Pa11ents) Pa!1en1s may slowly develop increased brown p1gmentat1on of the ms This change may not be noli(eable for months 10 years (see Warnings) This change 1n eye colOT ha1 predominantly been seen m pauents wnh mixed colored 111de1. i.e., blue-brown, grey·brown. yellow·brown and green-brown: however. 1t has 
also been observed 1n pa11en11 1•11th brown eyes Based upon 1nformat1on from the htera1ure. the color change is believed 10 be due 10 increased melanin content m !he momal melanocytes of the iris lyp1cally the brown p1gmen1a11on around !he pupil spreads concen1r1cally 1owa1ds the periphery in affected eyes, but !he entire ms or pans of I\ may become more brownish. No 
further increase m brown in> p1gmen1 has been observed after d1scon11nua11on of treatment. but the resultant color change may be permanent TRAVATAtl® should be used wrth cautlOn in patients with active 1ntraocular inllammauon (ir1rnJuve111s) Macular edema, including cysto1d macular edema, has been reponed during treatment with prostagland1n ffo analogues These 
reports have mainly occurred m aphakl( patients, pseudophak1c patients wrth a torn posterior lens capsule. or in patients with known risk factors for matular edema IRAVATAN® (travoprost 0.004%) Ophthalmic Solution should be used with caunon in these pa11ent1 Pa11ent1 should remove contaC! lenses prior to adm1mstra11on of the solution lenses may be reinserted 15 minutes 
following adm1mstration of TRAVATAN®. Information for Patients Patients should be advised concerning all the mJorma11on contained in the Warnings and Precaunons 1ect1ons. Patients should also be 1nrnumd lo avoid allowing the 11p of the dispensing con1amer 10 contact the eye or surrounding structures because this could cause the tip to become contaminated by common 
bacteria known 10 cause ocular 1nfec11ons. Serious damage to the eye and subsequent loss of vision may result from using contaminated solu!IOm. Pallents also should be advised that if they develop an mtercurrent ocular cond1t1on leg  , trauma, or 1nfect1ons) or have ocular surgery, they should 1mmed1a1ely seek their phys1C1an s advice concerning the continued use of the 
multi·dose contarner. Pat1en11 should be advised that 11 they develop any ocular reaC\lons, pal!lcularly con1unct1vit1s and lid reactions. they should immediately seek their phY5ician s advice Patients should also be advised that TRAVATAN® con1a1ns benzalkonium chloride which may be absorbed by coman lenses. Contilct lenses should be removed prior to adm1mstraHOn of the 
solution. lenses may be re1nsened IS minutes following admin1s1rat1on of TRAVATAN® If more than one topical oph1halm1c drug 1s being used, !he drugs should be administered al leas! live (S) minutes apan Carcinogenesis, Mutagenesis, Impairment of Fertility lravoprost was not mutagenic m lmteria, in one mouse lymphoma assay. m the mouse m1crnnucleus tem and 1n 
the rat chromosome aberration assay In another mouse lymphoma assay. higher concenuat1ons of travoprost were slightly mutagemc only in the presence of aC11va11on enrymes. In life and early post-mortem evaluations ol ca11nogenic1ty studies in rats and mice sugges1 no evidence of a carcinogenic potenllal. lravopros1 did not aHect ma11ng or fenility indices 1n male or female 
rats at subcutaneous doses up to 10 µglkg/day (250 11me1 the recommended human dose). The mean number of corpora lulea was slightly reduced a1 that dose, and the pos!·1mplantation los1es were increased. but was no! affected at 3 µglkg/day (75 11mes the maximum recommended human dose) Pregnancy: Teratogenic Effects Pregnancy Category: C In reprodurnon 
studies conducted in pregnant rats and mice, travoprost reduced fetal viability when admin1s!e1ed during gestation at doses as low as 1 0 µglkgfday l2S t1mes the maximum recommended human dose) 1·11th !he lowest no eHect level at OJ µg!kgfday (7 5 �mes the maximum recommended human dose) Tut> mc1dence of skeletal maltormat1ons was increased m fetum of ra! dams 
receiving travoprost by subcutaneous in1ect1on at 10 11g/kgi'day aso 11me1 1he maximum recommended human dose). but not at 3 µglkgi'day (75 umes the maximum recommended human dose) No feta! abnormalities 1�ere observed m mice at 1 0 µgfkgfday (25 times the maximum recommended human dose) No adequate and well-controlled studies have been performed rn 
pregnant women TRAVAIAN® may 1n1erlere with 1he ma1n1enance of pregnancy and should not be used by women durmg pregnancy or bv women anemptmg 10 be<ome pregnant. Nur�ing Mothers A study m lacta!ing rats demons1rate<l that rad1olabeled travopros! and/or 111 metabol1te1 were excreted in milk It 1s not known wheiher !his drug or 11s metabolites are excreted 1n 
human milk Because many drugs are excrete<l 1n human milk, caution should be exercised when IRAVATAN® is administered to a nursing woman Pediatric Use Safety and eHect1veness 1n pedia111c patients have not been established Geriatric Use No overall differences m safety or eHect1veness have been observed between elderly and other adult patients. AOVERSE 
REACTIONS (see Warnings and Precautions) The most common ocular adver1e event observed m controlled clinical studies with TRAVATAN® (travoprost 0 004%) Ophthalmic Solution was ocular hyperemia which was reponed in 35 to 50% of pauents. 95% oi the oculc11 hyperemia observed with IRAVAIAN® (uavoprost 0 004%) Ophthalmic Solution was mild 1n 1ntens1ty and 
subsided over time without treatment. Approximate� 3% of patients d1scont1nued lherapy due to con1unc11val hyperem1a Ocular adverse events reported at on incidence of 5 !O I 0% included decreased visual acuity, eye discomlort, lo1e1gn body sensation, pain, and pruntus Ocular adverse events reponed at an 1nodence of 1 10 4% included, abnormal vision, blephant1s, bluffed 
vision, ca1aract, cells, con1uncnv1t11, dry eye, eye disorder, flare, ms discolorat1on, kerat1t1s, lid margin crusnng, photophobia, subcon1unc11val hemorrhage, and tearing Nonocular adverse events reponed at a rate of 1 m 5% weie accidental in1ury, angina pector1s, anxiety, arthritis, back pain, bradycardia, bronchitis, chest pain. cold syndrome, depression, dyspepsia, ga1tromtestinal 
disorder, headache. hyµercholesterolemia. hypenens1on, hypotens1on, 1nfect1on, pain. prostate disorder. sinusitis. urinary incontinence. and urinary traCl infection. OVERDOSAGE A s1ngle·do1e intravenous study 1n rats was conducted 10 elucidate maximal acute hazard The dose employed was 250,000·trmes the proposed daily cl1mcal exposure and over SOOO·times the possible 
exposure from the entire conients of one product con1ainer No trealment related pharmacotoxic signs were present in the anrmols receiving Travopros! If overdolilge with TRAVATAN® occurs, t1ea1men11hould be symptomatic. DOSAGE ANO ADMINISTRATION The recommended dosage is one drop in the affected eye(s) once·daily in the e�ening. The dosage ol  TRAVATAN® 
should not exceed once·da1ly since 1t has been shown that more frequent admin1ma11on may decrease the mtraocular pressure lowering effect Redue11on of mtraocular pressure sians approximately 2 hours alter administration and the maximum effect 1s reached after 12 hours TRAVATAN® may be used concomitantly 1·11!h other topical ophthalmic drug products 10 lower 
mtraocular pressure If more than one 1op1cal ophthalmic drug is being used, the drugs should be administered at leas1 five (5) minutes apart HOW SUPPLIED IRAVAIAN® (!ravoprost 0 004%) Ophthalmic Solution is a sterile, 1so1on1c, buttered, preserved, aqueous solution supplied m Alcon's oval DROP·IAINER® pa(kage system inside a sealed foil pouch. lh11 package system is 
comprised of a plastic oval shaped dispenser bonle, a dropper 11p and tamper evident neck·band which shrinks to conform around the closure and nerk area of the pad age 0 OQ.1%: 2 5 ml fill Storage Store bE1ween l io 25 C (36 to 77 f) Refr1ge1at1on 11 not iequned Rx On� MA) CAUTION: Federal (USA} law prohibits dispensing without premiption. 

'llMOPTIC 1sa reg1steredtrademar�ofMerck &Caine 'XAlATAN 1sa reg1s1ered trademark of Pharmaoa Corp US Patent Nos. S,631,287, 5,849.792; 5,889,052; 6,0t 1,1)62 and 6,B5J8l 

' A washout period of 4 weeks was followed bi l week\ o!TRAVATAN® Solution ln=l6) or latanapro1t mono1herapy (n=t8) At day 14, the final dose was adm1ni1tered at 8 pm and IOP measurements were taken Ba1eline �alues for !he two treatment g10ups were not 11gn1ficantly d1Herent. The standard dev1at1on1 for the IRAVAIAN® group were 19 mm Hg (12 hours), 2 9 mm Hg 116 
hoursl, 3 2 mm Hg (20 hours), and 2.t mm Hg (24 hours). For the latanoprost group, the >!andard dev1at1ons were lS mm Hg (12 hoursi, lO mm Hg (16 hours), 32 mm fig 120 hours), and 3 1 mm Kg (24 hours). The difference lletween the two groups at 24 houis post dose was 1tat1>t1cally sigmficant (p=0.0117) 

02006Alcon,lnc 5106 1RV04508JA Alcon Reference 1. Dubiner HB, SHcy MD, Landry l. et al Compa111on of the diurnal owlar hypoiens1ve efficacy of travoprost and latanopiost o�er a 44-hour perwd 1n pat1ent1 with ele�a1ed muaocular ptrnure. Cl1n Ther 2004;26:84·91 
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LUMIGAN (bimatoprost ophthalmic solution) 0.03% is indicated for the reduction of elevated intraocular pressure (IOP) in patients 
with open-angle glaucoma or ocular hypertension who are intolerant of otl1e1· !OP-lowering medications or insufficiently responsive 
(failed to achieve target IOP determined after multiple measurements over time) to another !OP-lowering medication. 

IMPORTANT SAFETY INFORMATION 

LUMIGAN® (bimatoprost ophthalmic solution) 0.03% has been reported 
to cause changes to pigmented tissues. These reports include increased 
pigmentation and growth of eyelashes and increased pigmentation of the 
iris and periorbital tissue (eyelid). These changes may be permanent. 

The most frequently reported adverse events occurring in approximately 
15% to 45% of patients dosed once daily, in descending order of incidence, 
were conjunctiva! hyperemia, growth of eyelashes, and ocular pruritus. 

See LUMIGAN® Prescribing Information. 
Visit us at www.lumigan.com 
Gf. ALLERCAN Cl2006 Allergan. Inc .. Irvine. CA 92612 "Mnrks ownod by Allergan. Jnc. 603066 

LU MI GAN' 
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MACUGEN is the first selective VEGF16st 
clinical efficacy to preserve* visual acuity in 
AMO 

• •
•••

• 

··•·· 
••••• 

inhibitor with 
all neovascular 

• Overall, a reduced risk of 
visual-acuity loss was observed 
as early as 6 weeks after the 
treatment was started and was 
sustained through 2 years 1'2 

MACUGEN" 

Pfizer Corporation I-long Kong Limited 
lfi/F .. S111nhop1· llouM·. 7:rn Ki111{" llond, '\'orlh Point. llnnµ, Koni.: 

li·l: (R5:!) 21111 '}71 l Fa . ..:: (11:.2) 2571) 05911 

* Age-relal'cd macular degeneration. ·j- Vascular endothelial growth factor. 

PEGAPTAf\I� son1t JM INJ�CTION 

Changing PerspectivesTM 

<_;iizer Jhthalmics 

:f Defined as < 15 letters lost over 2 years 

References: I Da ta on file. Pfizer Inc, N('w York, NY. '2. Cragoudas ES, Adamis AP, Cunningham ET Jr, Fc1nsod tvl, Guyer DR, for the VECF !nhibiuon Study in Ocular Ncovasculariz;Hion 
Clinical Trial Croup. Pcgaptanib for ncovascular age-related macular degeneration. N Engl J Med. 2004;35 I :2805-2816 
MACUGEN ABBREVIATED PACKAGE INSERT TRADE NAME: Macugen PRESENTATION: Macugen 1n1ectton 1s supplied 111 a single use 1 ml glass syringe conta1n1ng pegap1an1b sodium Q_J mg 1n a 90 11L ctehverable volume INDICATIONS: Treatment ol neovascular 
(wet� age-related rnacular degenera11on DOSAGE: O 3 mg administered once every six weeks by mtrav1treous m1ec11on into the eye to be treated Macugen should be inspec1ed visually for parnculate maner ano d1scolo1auon prior 10 admin1stra11on The m1ect1ori 
procedure should be carried out under control!ed aseptic concht1ons Adequate anesthes1a and a broad·specuum rrncrob1c1de should be given p1101 to the 1n1ec11on CONTRAINDICATIONS: Panents with ocular or per1ocul<sr rnlec110ns WARININGS & PRECAUTIONS: 
FOR OPHTHALMIC INTRAVITREAL INJECTlON ONLY. !ntrav11reous 1n1ec11ons have been associatect with endophthalm11!s Proper aseptic rn1ect1on technique should always be utilized when adm1rnster1ng Macugen Patients should be monitored durmg the week 
following the m1ec11on to permit early 11ea1ment. should an 1nfect1on occur. lntraoculilr pressure as well as the perfusion of the optic nerve head should be morntored and man.1ged approp11ately INTERACTIONS: Pegaptan1b is metatlOhLed by nucleases and is generally 
not nffected by !he cytochrome P450 systern PREGNANCY AND LACTATION: Pregnancy C<llegory 8 Pegap1an1b crosses the placenta 1n mice T"here are no studies 1n pregnant women The potential rrsk to humans rs unknown. Macugen should be used during 
pregnancy only 11 the potential benefit to !he mother 1ust1l1es the potential risk to the letus It is not known whether pegaptarnb 1s excreted in hurnan milk, caution should be exercised when Macugen is adm1rnsterea ro a nu1sing woman SlDE EFFECTS: Anterior 
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Editorial 

World Glaucoma Day, 6 March 2008: Tackling Glaucoma 
Internationally 
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We have al l heard many times that "Glaucoma is the second most 

common treatab le cause of b l i ndness worldwide". Glaucoma is 

a s ign ificant pub l i c  health concern, be ing the lead ing  cause of 

irrevers ib le b l i ndness and consistently ranking among the lead­

ing causes of b l i ndness in  virtual ly every nation . 1  In  developing 

countries, cataract is the leading cause of blindness. In developed 

countries, the leading cause of b l indness is age-related macular 

degeneration (AM O) .  However, there is a fundamental d ifference 

between these 2 diseases and glaucoma; their h igh rank as causes 

of bl indness is due to structural reasons that are hard to address 

( l im ited access to surgical i nfrastructure for cataract and lack 

of an effective preventive treatment for AMO), whereas in the case 

of g laucoma, the main reason is low awareness of the d isease 

and its impl ications. Indeed, it is estimated that only 50% of those 

affected with g laucoma in developed nations are aware that they 

have the d isease,2 while as many as 90% or more of people with 

g laucoma in underdeve loped countries are unaware of having 

the d isease or have even heard of g laucoma. Despite our better 

understand ing of r isk factors for g laucoma, we have yet to see 

an im provement in these numbers. Worse, although g laucoma 

occurs in  a l l  age groups, it i s  more common in  older adults, and 

with an ageing popu lation, estimates of g laucoma prevalence are 

increasing. It has been predicted that by 2020, 79.6 mi l l ion people 

wor ldwide w i l l  have g laucoma,  1 1 . 2 m i l l i on  of whom wi l l  be 

b i lateral ly b l ind , 1  up from the current 4.5 m i l l ion.3 

Recent years have seen considerable progress in the d iagnosis 

and treatment of g laucoma. Technological advances in optic nerve 

and retinal nerve fibre layer imaging and visual field testi ng make 

it possible to d iagnose glaucoma at earl ier stages, when treatment 

has a better prognosis. Medical treatment is available and effective 

for control l ing g laucoma for most patients ,4  whi le for those who 
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have uncontro l led disease, laser and surgical interventions are 

often successful. 

Optic nerve and visual field damage are irreversible. As damage 

progresses gradual ly, often unnoticed by the patient, early detection 

and treatment are of paramount importance to prevent blindness. 

For individuals with known risk factors for glaucoma, particularly 

elevated intraocular pressure,  increasing age, African descent, 

fam i ly h istory of g laucoma, vasospasm ,  low blood pressure, and 

high myopia, the importance of routi ne examinations cannot be 

understated. Also, despite strong evidence that lowering intraocular 

pressure can delay the onset and progression of g laucoma,5-7 

reported rates of non-compl iance with g laucoma therapy range 

from 5% to as h igh  as 80%.8  This h i gh  variab i l ity resu lts from 

different definitions for non-compl iance and the way it is measured. 

World Glaucoma Day 

The year 2008 is a pivotal one for glaucoma awareness. To com­

bat the ignorance that leads to so much loss of v is ion, the World 

Glaucoma Association and the World Glaucoma Patient Association 

have jo ined forces to launch a global in itiative a imed at ra is ing 

awareness of g laucoma through an annual  World G laucoma Day. 

6 March 2008 has been selected for the fi rst World G laucoma 

Day, as a way to jumpstart awareness activities and to enl ist the 

active support of governments, eye care professionals, and patient 

support groups in many nations. Rather than have a s ing le large 

event held in  conjunction with a major conference, World Glaucoma 

Day wi l l  consist of the sum total of local , reg ional ,  and national 

in itiatives and events organised by wi l l i ng groups and ind ividuals 

around the world .  

These  act iv i t ies w i l l  i nc l ude  med ia  campa igns ;  off i c ia l  

recogn it ion (3 countries wi l l  issue commemorative stamps and 

a delegation from the American G laucoma Society wi l l  v is it the 

US Congress); pub l ic-oriented events (eg, screen ings in  pub l ic  

places); and institutional events (open-door days at eye cl in ics and 

un ive rsit i es ,  w ith l ectu res addressed to profess ional  and lay 

237 



World Glaucoma Day 

audiences) . A l l  these events, together with supporti ng materia l ,  

general information on the d isease, and useful l inks ,  wi l l  be l isted 

at www.wgday.net. 

The publ ic needs to know that there are means for detecting 

and treati ng  g laucoma and that s i ght can be saved. Peop l e  

should be made aware of the insidious nature of glaucoma and the 

importance of compl iance with treatment and follow-up to min im ise 

their risk of visual loss. People with glaucoma need to inform family 

members, so that they too can be screened. Health care providers, 

together with their government, should promote publ ic awareness 

campaigns encourag i ng  regu lar eye examinat ions ,  especia l ly 

for those with known r isk factors. Ophthalmologists should take 

the lead by writ ing arti c les for local newspapers, contact ing 

radio stations, or organising pub l ic  meeti ngs on g laucoma. Earlier 

d iagnosis and treatment w i l l  reduce v isual  d isab i l ity, improve 

patients' qual ity of life, and decrease the overall costs of treatment. 

The World G laucoma Association has set a goal of reducing the 

und iagnosed rate of g laucoma from 50% to "No more than 20% 

by 2020". This goal i s  atta inable if al l parties work together to 

increase awareness of glaucoma, both among the pub l ic as wel l 

as among health care providers, and if we al l  ensure qual ity eye 

exam inations are avai lable worldwide. 

Your Participation 

Each of us can he lp to make this a day to remember. The poss i ­

b i l it ies abound .  G roups and i nd iv idua ls around the wor ld  have 

volunteered to organise events of the types described . Others have 

come up with orig inal ideas: a national ophthalmology journal wi l l  

publ ish a specia l  g laucoma issue;  other  sc ientif ic journals wi l l  

publ ish editorials on g laucoma; and a group of volunteers wi l l  run 

in  the Geneva annual marathon under the WGD colours.  In  Latin 

America, a tongue- in-cheek movie has been produced to rem ind 

patients hu morously that comp l iance with therapy is the best 

way to keep the "sneak thief of s ight" at bay. 
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The success of World G laucoma Day also depends on ophthal­

mologists actively participating at a national level, and by developing 

local strategies to ach ieve this goal. Every journey beg ins with 

a smal l  step ,  but it is the cumu lative number of steps that wi l l  

determine how far we wi l l  go .  As World Glaucoma Day approaches, 

take that first step: ask yourself "What can I do?" and make this 

campaign a success. 

The poss i b i l it ies are end less ,  but the success of the day 

w i l l  depend not only on the number  and attendance of events 

organised g loba l ly ,  but a lso on the ir  v is i b i l ity. So, to max im ise 

the impact of this in itiative, p lease take a moment to visit either 

www.wgday.org or www.wgday.net and fi l l  out the Intent Form in 

the section 'Be a Part of It' ,  and tell the world how you wi l l  contribute 

to the success of the f irst-ever World Glaucoma Day. 
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Original Article 

Comparison of the Efficacy and Safety of Bimatoprost and 
Timolol for Treatment of Chronic Angle Closure Glaucoma 
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Aim: To compare the efficacy, safety, and tolerability of bimatoprost 0 .03% once daily with timolol 0.5% 
twice daily for patients with chronic angle closure glaucoma. 
Methods: In this multicentre double-masked randomised comparative trial conducted in Thailand, India, 
and The Philippines, patients with chronic angle closure glaucoma who had previously undergone laser 
peripheral iridotomy were treated with bimatoprost (n = 1 07) or timolol (n = 1 05) for 3 months. Patients 
were assessed at baseline, 2 weeks, 6 weeks, and 3 months. The primary outcome measures were the mean 
percentage change in intraocular pressure from baseline (efficacy) and the number and type of adverse 

events (safety and tolerability). 
Results: The mean total percentage decrease in intraocular pressure was s ignificantly greater for the 
bimatoprost group than the timolol group at 2 weeks (30 .6% vs 19 .2%; p < o.oon 6 weeks (29.7% vs 
18.8%; p < 0.001), and 3 months (28.3% vs 18.4%; p < 0.001). The reduction in mean intraocular pressure 
3 months from baseline was greater for the bimatoprost group than the timolol group (mean difference, 
-2.49 mm Hg; 95%confidence interval, -3.79 to - 1 . 19 mm Hg). Conjunctiva! hyperaemia was the most 
frequently reported adverse event. There was no significant difference in the number of patients in each 
treatment group who withdrew because of an adverse event. 
Conclusions: Bimatoprost once daily was more effective than timolol for lowering intraocular pressure in 
patients with chronic angle closure glaucoma. Both bimatoprost and timolol were well tolerated, with few 
systemic adverse events reported. 

Key words: Bimatoprost, Clinical trial, Glaucoma, angle-closure, Timolol 
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Introduction 

Chronic angle closure g laucoma (CACG) is of great concern in Asian 

populations because of the increasing number of patients affected, 

and because the condition is often asymptomatic and associated 

with s ign ificant visual morbidity. 1 ·4 By 2020, it is estimated that 

87% of angle closure glaucoma will occur in people of Asian orig in .5 

Despite the emergence of CACG as a sign ificant publ ic health issue 

in  Asia, l im ited information is avai lable on the most appropriate 

intervention for this d isease. 
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Currently, the preferred treatment for CACG is laser iridotomy 

to remove pupi l lary block and prevent further synechial closure, in 

conjunction with drug therapy to lower elevated intraocular pressure 

( IOP) . 6  This combination of laser and d rug therapy is not always 

successful for treating CACG in Asian patients, the majority of whom 

eventua l ly  requ i re further surgery to a l leviate the condition . 7•8 

Several randomised contro l led  comparative c l i n ical  tr ials have 

establ ished that the synthetic prostaglandin analogue, latanoprost, 

is associated with fewer systemic side effects and is more effective 

than t imolol or t imolol/dorzolamide for lowering IOP for patients 

with CACG.9•1 1 B imatoprost is a synthetic prostag landin and pro­

stamide analogue that is reported to enhance outflow of the aqueous 

humour through the uveoscleral pathway as well as the trabecular 

meshwork. 1 2 1 3 Whi le  the efficacy and tolerabi l ity of b imatoprost 
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tor reducing IOP in patients with open angle g laucoma has been 

estab l ished by large doub le-masked randomised comparative 

clin ical trials enrol l ing predominantly Caucasian patients, 1 4- 1 3 to the 

authors' knowledge, there is l im ited i nformation on the efficacy 

and safety of b imatoprost tor Asian patients with CACG. 

The objectives of this study were to compare the efficacy, safety, 

and tolerabil ity of bimatoprost monotherapy to timolol monotherapy 

g iven tor 3 months to a large cohort of Asian patients with CACG. 

Methods 

Study Design and Setting 

This prospective randomised multicentre double-masked paral le l­

group 3-month cl in ical trial was conducted i n  Thailand (4 centres}, 

Ind ia (5 centres) ,  and The Ph i l i pp i nes (4 centres) between June 

2002 and September 2004. The study was conducted in accordance 

with the I nternational Conference on Harmon isation Gu ide l i nes 

tor Good C l in ical Practice, and local regu latory requ i rements. Al l  

i nvestigators obtained appropriate institutional ethics committee 

approval before the study commenced. The study was conducted 

in compl iance with the eth ical pr inc ip les of the Declaration of 

Helsinki and all patients gave voluntary s igned i nformed consent 

before any study-re lated procedures or changes in  treatment. 

Patients 

The primary inclusion criteria tor enrolment were: age ::::1 8  years, 

good general health, un i l ateral or b i lateral CACG confirmed by 

indentation gonioscopy, patent i r idotomy/i r idectomy 4 or more 

weeks before the basel i ne  visit (or any other g laucoma surgery 

1 2  or more weeks before base l i ne  v isit) , I OP  ::::2 1  m m  Hg and 

<30 m m  Hg (study LUM-CACG-001 ) or <34 mm Hg (study LUM­

CACG-002) in  one or both eyes at base l ine after washout of any 

previous antiglaucoma medication ,  best-corrected visual acu ity 

20/1 00 or better in each eye, and a negative urine pregnancy test 

tor women of chi ldbearing age at the basel ine visit. The defi nition 

of CACG in  this study was appositional or synechial primary angle 

closure of at least 1 80° with at least halt the trabecular meshwork 

blocked, some peripheral anterior synech iae or synech ial angle 

closure present with glaucomatous optic neuropathy, and/or visual 

field detect. 

Primary exclusion criteria were: uncontrolled systemic d isease 

or active ocular disease other than glaucoma or ocular hypertension , 

s ign ificant ocular i rritation at base l ine ,  any known al lergy to the 

study medications or formulation components, anticipated alteration 

of ongoing therapy with agents that could have a substantial effect 

on IOP or interact with the study medications or outcomes, chronic 

use of ocu lar  med ications other  than the study med ications,  

c l i n i ca l ly  relevant low or h igh  heart rate or blood pressure tor 
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age ,  any contra i nd ications to �-b locker therapy, any corneal 

abnormal ities prevent ing accurate measurement of IOP with an 

applanation tonometer, refractive surgery, laser trabecu loplasty, 

or other intraocular or antig laucoma surgery with in  the previous 3 

months, pregnancy, lactation, or no reliable birth control tor women 

of chi ldbearing age. 

I ntervention and Randomisation 

The study comprised a screening visit and 4 study visits (basel ine,  

week 2 ,  week 6, and month 3) . E l ig ib le patients being treated with 

ocular hypotensive med ications began an appropr iate washout 

period (4 weeks tor topical �-b lockers or prostaglandins, 2 weeks 

tor cx.-agonists or sympathomimetics, 4 days tor carbonic anhydrase 

inh ibitors or parasympathomimetics) before commencing treatment 

at the basel ine visit. 

At the basel ine visit, patients were random ised in a 1 :1 ratio 

to receive bimatoprost 0 .03% (Lum igan®; Allergan Inc, Irvine, USA) 

once dai ly (administered at n ight) and a p lacebo vehicle solution 

once daily (admin istered in  the morning) or timolol maleate 0 .5% 

twice daily (adm in istered in the morning and at n ight) . A random­

isation l ist was generated using Statistical Analysis Systems (SAS) 

software (Version 8) [SAS Institute, Inc ,  Cary, USA] and code break 

envelopes were printed tor each patient. Investigators and study 

coordinators were masked to the treatment each patient received. 

All study med i cations were packaged in i dentical bottles 

labelled 'night only' and ' day only' as appropriate. Study medications 

were self-admin istered by inst i l lation of 1 drop per eye, between 

7 am and 9 am and between 7 pm and 9 pm. Treatment began in the 

evening of the basel ine visit. At study visits, investigators adminis­

tered the masked study medications in  the morning, immed iately 

after IOP was measured and after the patients' eyes were examined. 

Procedures 

Data from the worst eye were used tor a l l  analyses. I OP  was 

measured at each study visit, at approximately 8 am, 1 0  am, and 

4 pm us ing  an app lanat ion tonometer. The p r imary outcome  

measure o f  efficacy was the mean percentage  change in  total 

IOP at each time point (8 am + 1 0  am + 4 pm IOP/3) at each time 

po int from basel ine at 3 months. Secondary outcome measures 

were the mean change in IOP from basel ine at 8 am (trough timolol 

effect) . 1 0  am (peak timolol effect} , and 4 pm at 3 months. 

Severity of glaucoma (mild, moderate, or severe) and relationship 

of adverse events to study medication ,  s l it- lamp b iomicroscopy 

(5-point scale, none to severe}, best-corrected visual acuity (Snellen 

equ ivalent un its), s itting b lood pressure (mm Hg) and pu lse rate 

(bpm) were evaluated at each study visit. Visual fields (normal or 

abnormal ;  mean loss in  dB) were examined by standard automated 
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perimetry with in  60 days before the basel ine visit and at month 3.  

Ophthalmoscopic examinations and measurement of cup/d i sc 

ratios were conducted using standard methods at the baseline and 

month 3 visits. 

Statistical Analysis 

All statistical analyses were comp leted us ing SAS software . 

Analyses of efficacy and safety were conducted on the intention­

to-treat popu lation (al l patients who received study med ication 

and had a va l id  assessment at  the base l i ne  v is it and at  least 1 

fo l low-up visit}, with the last observation carried forward. Ordinal 

categorical variables were analysed using the Wilcoxon rank-sum 

test. Nominal categorical variables were analysed using Fisher's 

exact test, Pearson's chi-squared test or Cochran-Mantel-Haenszel 

methods, where appropriate. Continuous variables were analysed 

using the Wi lcoxon 2-sample test. D ifferences were considered 

significant at p < 0.05.  Post-hoe analysis ind icated that a sample 

size of 63 patients per group was needed to achieve 80% power 

with a d ifference of 1 .5 mm Hg in mean IOP and a standard devi­

ation of 3 mm Hg .  

Results 

Patient Demographics 

21 2 patients were enrol led in  the study; 83 from Thailand, 97 from 

India, and 32 from The Ph i l ippines. 1 07 patients were randomised 

Table 1. Patient demographics and baseline characteristics. 

Characteristic 

Age (years) 
Mean (SD) 

Range 

Sex 
Male (%) 

Female (%) 

Baseline intraocular pressure (SD) [mm Hg] 

8 am 

1 0  am 

4 pm 

Eye colour 

Brown (%) 

Dark brown (%) 

Other (%) 

Table 2. Reasons for withdrawal from the study. 

Reason for withdrawal 

Adverse event 

Loss to follow-up 

Other 

Protocol violation 

All reasons (%) 
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Bimatoprost group 

(n = 1 07) 

61 (8) 

41 -86 

42 (39) 

65 (61 )  

25.0 (5.7) 

25.1 (5. 1 )  

24.5 (5.8) 

58 (54) 

49 (46) 

0 (0) 

Bimatoprost group 

(n = 1 07) 

3 

6 

2 

3 

14 (1 3) 

RojanaPongpun, Pandav, Reyes, et al 

to the b imatoprost treatment group and 1 05 to the t imolo l  treat­

ment group. The intention-to-treat population comprised al l  21 2 

patients. 

There were no statist ica l ly  s ign if icant d iffe rences in age,  

male:female ratio, or eye colour between the 2 groups at basel ine 

(Table 1 ) .  There were no statistically significant differences in  mean 

base l ine IOP between g roups at 8 am or 1 0  am,  but the mean 

baseline IOP was 1 .9 mm Hg higher in the b imatoprost group than 

in the timolol group at 4 pm (p = 0.03). 

Twenty six patients withdrew from the study, 1 4  ( 1 3%) from 

the b imatoprost g roup  and 1 2  ( 1 1 %) from the t imo lo l  group 

(Table 2) .  The main reasons for withdrawal from the b imatoprost 

and ti molo l  groups were loss to fol low-up and adverse events, 

respectively. 

Efficacy 

B imatoprost once da i ly was more effective than t imolo l  twice 

daily in lowering I OP. IOP decreased in both treatment groups 

with in  2 weeks and remained low until the end of the study. The 

mean percentage decrease in  IOP from base l ine was greater i n  

the b imatoprost group than in  the timolol group at each visit and 

all d ifferences between treatment groups were stati sti ca l l y  

significant (Figure 1 ) .  At month 3, IOP  in the bimatoprost and timolol 

groups were 1 7 .8  mm Hg (SO, 6.7 mm Hg) and 1 9 .0 mm Hg (SO, 

4.9 mm Hg), respectively. The difference between the b imatoprost 

Timolol group p Value 

(n = 1 05) 

60 (1 0) 0.51 

32-83 

37 (35) 0.55 

68 (65) 

24.6 (4.0) 0.96 

23.8 (4.5) 0.08 

22.6 (4.8) 0.03 

54 (51 )  
49 (47) 0.35 

2 (2) 

Timolol group All patients 

(n = 1 05) (n = 212) 

3 6 
2 8 
5 7 
2 5 

1 2  (1 1 )  26 (1 2) 
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Table 3. Most frequent adverse events.* 

Adverse event 

Conjunctival hyperaemia 

Pruritus 

Conjunctiva! congestion 

Eyelash growth 
Punctate keratitis 
Eye irritation 
Eye abnormality 

Headache 
Vertigo 

Bimatoprost group (%) 

[n = 1 07] 

28 (26) 
16 (1 5) 
6 (6) 

5 (5) 

4 (4) 
3 (3) 
3 (3) 

* For events where frequency was >2.5%. 

Timolol group (%) 

[n = 1 05) 

9 (9) 

4 (4) 
4 (4) 

3 (3) 

Figure 1 .  Mean change in total intraocular pressure from baseline at each 

follow-up visit. p Values indicate statistically significant differences between 

treatment groups. 
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(n = 90) and t imolo l  (n = 44) groups were m i ld (78% vs 65%,  

respectively) .  Approxi mately ha l f  of  the  adverse events i n  each 

group were considered to be re lated to the study med ication 

(58% vs 44%, respectively). Three patients withdrew from each 

treatment group because of an adverse event. The reasons for each 

patient withdrawing from the b imatoprost group were face and 

body swel l ing ,  periocular p igmentation ,  or red eyes. The reasons 

for patients withdrawing from the t imolol group were breathless­

ness and bronchospasm,  anxiety and palp itations, or conjunctiva! 

hyperaemia. In  both treatment groups, the most frequently reported 

adverse event was conjunctiva! hyperaemia (Table 3). 

and timolol groups in  IOP reduction from basel ine at month 3 was There were no s ign if i cant d iffe rences between treatment 

-2.49 mm Hg (95% confidence interval [Cl] , -3.79 to -1 . 1 9  mm Hg). groups in  cup-d isc ratio, best-corrected visual acuity, visual fields, 

The ab i l ity of b imatoprost once daily to lower IOP was con- biom icroscopic signs, b lood pressure,  or pulse rate at month 3 

sistent throughout the day for a l l  fol low-up visits (F igure 2) .  The compared with basel ine (data not shown). 

reductions in  mean IOP at month 3 from the basel ine visit were 

significantly greater in  the b imatoprost group than in  the t imolol 

g roup at the 8 am (28.0% vs 20 .2%;  p < 0 . 001 ) ,  1 0  am (28 . 1  % 

vs 1 8 .2%; p = 0 .001 ), and 4 pm (26.6% vs. 1 3 .4%; p < 0.00 1 )  time 

points . The mean d ifferences in  the reduction in  IOP at month 3 

from basel ine at the 8 am, 1 O am, and 4 pm time points between 

the b imatoprost and t imo lo l  g roups were -2 .0  mm Hg (95%CI ,  

-3 .5 to -0 .6 mm Hg) ,  -2 .3  m m  Hg (95%CI ,  -3 .8 to -0 .7  mm Hg) ,  

and -3 .0 mm Hg (95%CI, -4 .5 to - 1 . 5  mm Hg), respectively. 

Discussion 

This study provides new data on the efficacy, safety, and tolerabil ity 

of b imatoprost for Asian patients with CACG .  In th is cohort of 

patients, b imatoprost was wel l -to lerated and was more effective 

than timolol for lowering IOP and provid ing d iurnal IOP contro l .  

To date, most stud ies examining the efficacy and  tolerabil ity of 

b imatoprost have been conducted i n  patients with open angle 

g laucoma from predom inantly Caucasian popu lations. 1 4•1 8  To the 

authors '  know ledge ,  on l y  one  sma l l ,  p re l i m i nary study has 

Safety and Tolerabi l ity examined the ocular hypotensive efficacy of bimatoprost in  patients 

B imatoprost and t imo lo l  had favourab le safety and tolerab i l ity with angle closure g laucoma. 19 In this non-randomised uncontrolled 

profi les .  The majority of the adverse events in  the b imatoprost study of 32 patients with CACG from Ind ia ,  Agarwal et al found a 
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31 % reduction in IOP in patients who had switched from timolol/ In  conclusion, this randomised multicentre trial conducted in  3 

pi locarpine combination therapy to b imatoprost monotherapy after Asian countries confi rms that b imatoprost is an effective and 

3 months of treatment. 1 9 In  this larger randomised comparative well-tolerated alternative to timolol for lowering IOP in Asian patients 

study, mean IOP decreased by 28% after 3 months of treatment with CACG. 

for patients who were randomised to receive b imatoprost and 

by 1 8% for those who received t imolol .  The reductions in IOP with 

bimatoprost in  this study confirm the pre l iminary findings of Agarwal 

et al and are equ ivalent to the reductions ach ieved i n  s im i la r  

comparative studies of  CACG i n  Asian patients with latanoprost 

and t imolo l9·1 0 and latanoprost and travoprost. 20 Together, these 

data confirm that synthetic prostag landins are more effective than 

t imolol for lowering IOP in patients with CACG. 

Although the f indings of this study represent mean responses 

from groups of patients and do not reflect the range of ind iv idual 

responses that may occur, signif icantly greater reductions in  IOP 

were achieved with b imatoprost than with t imo lo l  at  each t ime 

point throughout the day, with the mean IOP in  the  b imatoprost 

group decreasing from 25 mm Hg at baseline to 1 8  mm Hg after 3 

months. These results, if sustained in the long term , suggest that 

c l i n ica l ly  s i gn if icant reduct ions in loss of v isua l  f ie ld  can be 

ach ieved .21 Overa l l ,  the results from this study should reassure 

practitioners that b imatoprost is an effective therapy that can be 

used as an alternative to timolol for patients with CACG. Moreover, 

as bimatoprost is a prostamide analogue that is reported to lower 

IOP through 2 d ifferent mechanisms, 1 2· 1 3 b imatoprost may also be 

a usefu l a lte rnative for patients who are un responsive to the 

hypotensive effects of other synthetic prostag landin analogues.22 

The favourable safety and tolerab i l ity profiles of b imatoprost 

and t imolo l  in th i s  Asian cohort are s imi lar  to the f ind ings from 

other  stud ies of b imatoprost conducted in Asian patients with 

CACG19 and open angle glaucoma,23•24 and are consistent with the 

find ings of trials enro l l ing predominantly Caucasian patients with 

open ang le g laucoma. 14-1 8  Overa l l ,  b imatoprost and t imolol were 

wel l-tolerated with few systemic adverse events reported, most of 

which were mi ld .  The patient who withdrew from the timolol group 

because of breath lessness and b ronchospasm h i gh l i ghts the 

potential for t imolo l  to cause respiratory side effects in  patients 

with und iagnosed respi ratory impairment,25-27 and supports the 

need for an assessment of resp i ratory funct ion in pat ients, 

particularly elderly people ,  who are treated with topical t imolol .26 

Wh i le  local ised adverse events were reported more frequently 

in  the b imatoprost group than in  the timolol group, few events in  

either group resulted in patients discontinuing treatment. Therefore, 

d esp ite the g reater freq uency of loca l  adverse events with 

b imatoprost, the benefits of a greater reduction in  IOP with this 

drug can be considered to outwe igh most local adverse events 

that may arise. 
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Original Article 

Effect of Diabetes on Visual Acuity following 
Phacoemulsification Cataract Surgery 

Ming Yueh Lee,1·2 Rusnah BT Hussain,1 Muhaya BT Mohamad,2 AM Rizal3 
7 Ophthalmology Department, Hospital Pu/au Pinang, Pu/au Pinang, 20phthalmology 

Department, and 3Community Health Department, Hospital Universiti Kebangsaan 
Malaysia, Kuala Lumpur, Malaysia 

Aim: To assess the effect of diabetes on visual acuity following phacoemulsification cataract surgery. 
Methods: This was a comparative cross-sectional study of 51 eyes of patients with diabetes with no diabetic 
retinopathy and 51 eyes of patients without diabetes who underwent phacoemulsification cataract surgery. 
Visual acuity was assessed with the logMAR visual acuity chart for best-corrected near and distance vision at 
1 ,  6, and 12  weeks postoperatively. Fundus photographs were taken at eachfollow-up visit for assessment and 
documentation of diabetic retinopathy. Glycosylated haemoglobin was determined for the patients with diabetes 
at the start (glycosylated haemoglobin) and end (glycosylated lwemoglobin2) of the study. The anterior chamber 
reaction was assessed on the first postoperative day for all patients. The follow-up period was 12 weeks. 
Results: The eyes of patien ts with diabetes were sign ificantly associated with poorer best-corrected near 

visual acuity (p = 0.027). These eyes also had a slower rate of best-corrected near and distance visual acuity 
improvement. The glycosylated haemoglobin1 and glycosylated haemoglobin2 were correlated with the best­
corrected near visual acu ity (r = 0.282 and p = 0.04; and r = 0.355, p = 0 .01 ,  respectively) .  A similar 
correlation was found for glycosylated haemoglobin1 and glycosylated haemoglobin2 for best-corrected 
distance visual acuity (r = 0.287, p = 0.04; and r = 0.393, p = 0.004, respectively). The anterior chamber 
reaction was generally more severe in the patients with diabetes. Five of 51 eyes of patients with diabetes 
(9.8%) developed mild non-proliferative diabetic retinopathy. 
Conclusions: The patients with diabetes had s ignificantly poorer best-corrected near visual acuity 
postoperatively, although there was no clinical evidence of diabetic retinopathy at the start of the study. The 
postoperative visual acuity was correlated with diabetic control. 

Key words: Diabetic retinopathy, Phacoemulsification, Visual acuity 
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Introduction 

Cataract and d iabetic retinopathy are 2 major causes of b l indness 

in many countries. These 2 ocular pathologies often coexist in older 

populations. In  1 995, the prevalence of diabetes among adults was 

estimated to be 4 .0% (1 35 m i l l ion) , and was estimated to rise to 

5.4% (300 mi l l ion) by the year 2025. 1 With the increase in the number 

of people with cataracts as populations age, these pathologies will 

have a health and economic impact, particularly in  the developing 

countries of Asia. 

commonly in  patients with d iabetes. Cataract surgery in  patients 

with d iabetes has been associated with a h igh incidence of post­

operative compl ications such as fibrinous uveitis, posterior capsule 

opacification , 4  anterior segment revascu larisation , accelerated 

progression of d iabetic retinopathy,5 and macular oedema.6 

The Beaver Dam Eye Study2 and the National Health and Nu­

trition Examination Survey3 had shown that cataract occurred more 
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Hospital Pulau Pinang, Jalan Residensi, 1 0990 Pulau Pinang, Malaysia. 
Tel: (604) 200 2285; Fax: (604) 228 1 737; 
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I n  pat ients w ith d iabetes , excess g l ucose is converted to 

sorbito l ,  wh ich accumu lates in the lens and l eads to cataract 

formation .  In addition , non-enzymatic g lycation of the sol ub le  

prote in of  the crysta l l ine lens is reported to be h igher in  d iabetic 

lenses than in non-diabetic lenses.7 

Trauma during cataract surgery may contri bute to the break­

down of the b lood-retina barrier, wh ich is  a l ready i m paired i n  

pati ents with d i abetes. The  under ly ing pathogen ic process is  

inf lammatory in  orig in ,  with the retinal capil laries man ifest ing a 

patholog ical response to cataract surgery, resulting in d isruption 
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of the blood-retina barrier. 8 This process may explain the increased 

incidence of retinal haemorrhage, exudates, and macular oedema 
fo l lowing cataract surgery. 

During cataract surgery, the opening of the l i m bal or corneal 

wound leads to a sudden drop in  intraocular pressure (IOP) to almost 
O mm H g .  By Starl i n g 's law, the balance of hyd rostatic pressure 
and the oncotic pressure at the vessel wall determines the passage 

of fluid across the capil lary wal l .  Hypotony would induce movement 
of f lu id from the vascular lumen to the extravascular space, thus 
aggravati ng macular oedema.9 Further, human lens extracts can 

inh ibit vascular endothel ial prol iferation. 10  
Many studies have shown evidence of progression of  d iabetic 

retinopathy fol lowing cataract surgery.5 1 1 • 1 2  However, less is known 
about the visual outcome and the risk of developing diabetic retino­
pathy for patients with d iabetes without cl in ically detectable diabetic 
ret inopathy. The cu rrent inab i l ity to manage d iabetic reti nopathy 

effective ly ,  coup led with the pote ntial  p u b l i c  health i m pact of 
d iabetic reti nopathy, are compe l l i n g  reasons for cont i n u i n g  to 
investigate this condition, when damage l i mitation is sti l l  possi ble.  
Therefore, this study was designed to evaluate the outcomes and 

the factors contributing to the visual acuity of patients with diabetes 

with no retinopathy after cataract surgery, and to com pare these 

factors with patients with no diabetes. Phacoemulsification cataract 
surgery was preferred to extracapsular cataract extraction for this 
study because of the reduced early postoperative i nf lammation ,  

wound-related compl ications, astigmatism , and posterior capsule 
opacity. 1 3 

Methods 

The study was a com parative cross-sectional study. 

d iabetic status of the patient. On ly  one type of i ntraocu lar lens 
( IOL) - a hydrophobic acrylic s ingle-piece IOL - was implanted. 
The selected I O L  power aimed for postoperative emmetropia for 
all patients. 

Patient selection was done after fundus examination to exclude 
those with pre-existing d iabetic retinopathy. Glycosylated haemo­
g lobin (HbA,c) was tested once the patients had fulfil led the criteria 

for the study group (HbA10J All patients were treated with Maxitrol 

(d examethasone 0 . 1  %, neomycin su lfate, polymyxi n  B su lfate) 

2- hour ly after s u rgery. After 1 week,  M ax itrol was reduced to 
4 times daily, and treatment was stopped after 6 weeks, depending 
on the anterior chamber reaction. Al l  postoperative compl ications 
were treated accord ing ly. 

Eye exam ination i ncl uded visual acuity assessment using the 
logMAR visual acu ity chart for near and d istance vis ion,  and s l it­
lamp examination and fundoscopy with a 90 D lens was performed 

for all patients after 1 day, and 1 ,  6 ,  and 1 2  weeks. The anterior 
chamber reaction was assessed by the surgeon us ing s l it- lamp 
microscopy and was graded based on the Hogan-Kimura-Thygeson 

system .  Fundus photographs were taken using a N ikon NF-505 AF 

fundus cam era ( N i ko n ,  Tokyo, J apan) . The severity of d iabetic 
retinopathy and cl in ical ly s ignificant macular oedema were defined 

according to the Early Treatment Diabetic Retinopathy Study grading 
system and criteri a . 1 4  A second HbA10 test was done at week 1 2  
(HbA,0). Defaulters dur ing the study period were excluded from 

the study and rep l aced with the next patient who fulf i l l ed  the 
selection criteria. 

Statistical Analysis 

The sample size was calcu lated based on a study power of 0.80,  
with an o. error of 0 .05 and standard deviation of 0. 1 8 . The data 

Patients were tabulated by using the Statistical Package for the Social Sciences 
All patients undergoing p lanned Ke l mann- phacoemuls if icat ion (SPSS) for Windows version 1 3 .0 .  Statistical analysis was done using 
cataract surgery in the Ophthalmology Department, Pulau P inang SPSS for Windows version 1 3 .0 and Statisca Version 5A. 

Hospita l ,  Pulau Pinang, Malaysia, from 1 June 2004 to 31 August 

2005 who fulfi l led the selection criteria were i ncluded. The study 
group consisted of 51 patients with d iabetes mel l itus type 2 with 
no pre-exist ing d iabetic retinopathy. The patients were matched 
for age, sex, and race with 5 1  patients without d iabetes (fasting 

plasma glucose level of <7 mmol/L [normal range, 3.9-6.1 mmol/L] 
and absence of diabetic symptoms) as a control group. All patients 
with other types of d iabetes, pre-existing ocular d isease, previous 
ocular surgery, astigmatism > 1 D, or myopia >6 D were excluded. 

Design 

Each patient und erwent phacoe m u l s if ication cataract s u rgery 
performed by a s ing le  surgeon . The surgeon was masked to the 
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Results 

The demograph ic  characteristics of the study part ic i pants are 
s u m m arised in Tab l e  1 .  The best-corrected near v isual  acu ity 
(BC NVA) and best-corrected d istance v isua l  acu ity (BCDVA) of 

patients with d iabetes and the control patients at the end of the 
study are shown in Table 2. There was a statist ical ly s ign ificant 
association between BCNVA and the d iabetic status of the patients 
(p = 0 . 027) ;  pat ients with d iabetes had poorer BCNVA than the 

control patients. However, no s ign ificant d ifferences were found 
for BCDVA. 

Both g ro u p s  had s i g n if icant i m prove m e nt in BCNVA and 

BCDVA postoperatively. F igure 1 shows the  BCNVA at  week 1 2. 
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Table 1 .  Demographic characteristics of patients with and without diabetes 

undergoing cataract surgery. 

Patients with Patients without 

diabetes diabetes 

Number of patients 51  51 
Age at surgery (years) 

Mean (SD) 64.22 (7.89) 64. 1 6  (7.48) 
Range 47-75 42-75 

Sex 

Male 27 27 
Female 24 24 

Ethnicity 

Chinese 36 36 
Malay 8 8 
Indian 7 7 

Duration of diabetes (years) 

Mean (SD) 7.1 0 (7.96) 
Range 1 -30 

Table 2. Best-corrected near and distance visual acuity 12 weeks after cataract 

surgery. 

Patients with Patients without 

diabetes diabetes 

Number (%) Number (%) 

Best-corrected near visual acuity 
�0. 1 0* 1 6  (31 .37) 27 (52.94) 
>0.1 0 35 (68.63) 24 (47.06) 

Best-corrected distance visual acuity 

�0. 1 0  3 3  (64.71 )  38 (74.51 )  
>0 . 10  18  (35.29) 1 3  (25.49) 

* 0 . 1 0  logMAR is equivalent to 6/7.5 Snellen visual acuity 

The rates of improvement for both BCNVA and BCOVA were faster 

for the control group than for the study group, although the differ­

ence was not statistically significant (Figure 2) . 

There was a correlation between the HbA,, levels (HbA
1 ,1 

and 

HbA
1 ,2

) and BCNVA at week 1 2  (r = 0.282, p = 0 .04; and r = 0.355, 

p = 0.01 , respectively) [Figure 3] . A simi lar pattern was also found for 

BCOVA (r = 0.287, p = 0.04; and r = 0.393, p = 0.004, respectively). 

Figure 1. Best-corrected near visual acuity of patients with and without diabetes 

12  weeks after cataract surgery. 
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The anterior chamber cel l  activity was generally more severe 

in patients with d iabetes than in those without d iabetes, but this 

was not statistically significant (Figure 4) . 

Five of 51 patients with d iabetes (9.80%) developed mi ld non­

prol iferative d iabetic retinopathy with no maculopathy. However, 

there was no sign ificant difference in duration of d iabetes between 

the patients who developed d iabetic retinopathy and those who 

d id  not. There was no s ign ificant d ifference in the HbA,, levels at 

the beg inn ing  and end of the study. The patients with d iabetes 

who developed d iabetic retinopathy had a mean HbA
1 ,1 

of 7 . 1 0% 

(SO, 2 .08%), which was lower that that of patients with diabetes 

who d id  not develop d iabetic retinopathy (mean H bA1 ,1
, 7 .36%; 

SO, 1 . 35%) .  However, patients with d iabetes who developed 

d iabetic reti nopathy had a h igher  mean H bA
1 ,2 

of 7 . 66% (SO, 

2 .01 %) than that of patients with d iabetes who d id  not develop 

d iabetic retinopathy (mean HbA
1,2

, 7 .40%; SO, 1 . 54%). All patients 

who developed diabetic retinopathy were men, but no sign ificant 

differences for age and race were found .  

The postoperative compl ications are summarised in  Table 3 .  

Patients with d iabetes general ly had more corneal compl ications. 

One  pat ient with d iabetes deve loped a corneal  u l ce r, wh ich  

s ign ificantly impaired the final BCNVA and BCOVA. Three patients 

with d iabetes had severe punctate epithelial erosion, which required 

intensive lubrication and more frequent fol low-up .  One patient 

in  the control group developed c l in ical cysto i d  macular oedema 

(GMO) but fundus fl uoresce in ang iography did not support the 

d iagnosis. 

Figure 2. Comparison of best-corrected near and distance visual acuity of 

patients with and without diabetes. 
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Figure 3. Correlation of glycosylated haemoglobin at the start and end of the Figure 4. Comparison of the anterior chamber cell activity between patients 

study with best-corrected near visual acuity. with and without diabetes on postoperative day 1 .  
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The study resu lts showed that the patients with d iabetes had 

poorer BCNVA at week 1 2  than the control group, but the difference 

between the 2 groups for BCDVA was not statistically s ign ificant. 

Patients with diabetes also had slower improvement of visual acuity 

during the postoperative period than the control group. One possible 

explanation for these f indings may be that there is a high i ncidence 

of increased retinal thickness after cataract surgery in eyes of 

patients with d iabetes, which has been demonstrated by optical 

coherence tomography. It has been shown that eyes with d iabetic 

retinopathy developed thickening of 1 8  p m  and 1 4  pm 1 and 3 

months after cataract surgery, respectively. 1 5 1 6 Eyes with d iabetic 

reti nopathy had more severe th icken ing  and were associated 

with poorer visual acuity. In  addition, the macular is more sensitive 

to detai led near v is ion .  Cusick et a l  demonstrated that central 

visual function had a statistically significant relationship with the 

National Eye Institute 25- ltem Visual Function Questionnaire Near 

Activit ies subscale scores but not with the D istance Activit ies 

subscale scores. 1 7 

The study reported here also concluded that an im portant 

predictor of postoperative visual acuity is HbA
1, 

level .  The pre- and 

postoperative HbA
1, 

levels were correlated with the final BCNVA 

and BCDVA. The h igher HbA
1, 

level dur ing the visual recovery 
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Table 3. Postoperative complications of patients with and without diabetes 

undergoing cataract surgery. 

Patients with Patients without 

diabetes diabetes 

Wound leak 

Iris prolapse 

Suture infiltrate 

3 
1 
3 

Corneal ulcer 1 
Severe punctate epithelial erosion 3 
Capsular opacity 5 

lntraocular lens malposition 

Significant iris trauma with updrawn pupil 

2 
1 
6 
0 
1 
3 
0 
0 

period (HbA
1 ,2

) m ight have contributed to the poorer BCNVA i n  

patients with diabetes. 

Several large prospective cl in ical studies have shown a strong 

relationship between HbA
1 , 

level and d iabetic compl ications for 

both type 1 and type 2 d iabetes. 1 8·2° Klein et a l  have extensively 

studied the relationship of g lycaemic control and d iabetic compli­

cations, and estimated that 1 % increase in  HbA
1 , 

at basel ine was 

associated with nearly 60% increase in the inc idence of d iabetic 

retinopathy and nearly 1 00% increase in the rate of progression to 

proliferative d iabetic reti nopathy.21 -23 

The possib le pathogenic process of chron ic hyperg lycaemia 

causing m icrovascu lar comp l ications is  through the formation 

of advanced g lycation endproducts, which i n it iates a series of 

damaging processes, including protein  kinase C (PKC) activation, 

oxidative stress, and increased vascular endothel ia l growth factor 

(VEGF) expression .24-26 Activation of specific PKC isoforms appears 

to play a role in  reduced retinal blood flow, extracel lu lar matrix de­

position, basement membrane thickening, increased permeabil ity, 

and neovascularisation. 25-27 
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Hyperg lycaemia is also thought to i ncrease the expression or 

action of vasoconstrictors such as endothel in-1  and ang iotensin .  

The overexpression of  vasoconstrictors results in  increased vascular 

resistance and decreased retinal blood flow. 28•29 Overproduction of 

the reactive free rad ical  mo lecu le  superoxide in d iabetic eyes 

induces VEGF expression in the retina and ampl ifies the damaging 

effect of hyperglycaemia.30 

Patients with d iabetes with no c l i n ical evidence of d iabetic 

retinopathy may experience a subcl in ical pathological process that 

involves hyperg lycaemia- induced reactive free rad ical molecule 

superoxide and PKG activation, causing vascu lar damage. Amin et 

al demonstrated VEGF expression in d iabetic eyes with l ittle or no 

d iabetic retinopathy.31 The in itial metabolic lesions that eventually 

produce d iabetic retinopathy may develop some time before the 

d isease becomes evident cl in ical ly. 

In this study, there was no s ign ificant d ifference in the HbA
1 0 

leve l  between pat ients with d iabetes who developed d i abetic 

retinopathy and those who d id  not. This f inding does not support 

some important cl in ical trials, 1 8·1 9 but it is consistent with the results 

of a study by Suto et al32 of the effect of perioperative g lycaemic 

control in  progression of d iabetic retinopathy and maculopathy. 

These authors found no s ign ificant d ifferences in the rate of pro­

gression of d iabetic retinopathy and maculopathy between the poor 

glycaemic control group and the wel l-control led group. 

It is wel l  known that eyes of patients with d iabetes have more 

pronounced postoperative i nf lammation .33 34 D iabetic eyes also 

have d ifficu lty with pupil d i lation, large lenses, and steep anterior 

lens curvature, which may make surgery more traumatic, as wel l 

as alterations in  the blood-reti na barrier, which contributes to the 

severity of the anterior chamber reaction .  This study found that 

the anterior chamber ce l l  activity was consistently more severe 

in  the group of patients with d iabetes than in  the control group. 

However, there was no s ign ificant effect on the f inal  v isual acuity 

at week 1 2 . The cl in ical impl ications of the findings are that patients 

with d iabetes requ i re frequent review and i ntensive topical anti­

inf lammatory agents postoperatively. 

In  this study, 5 of 51 patients with d iabetes (9 .8%) developed 

diabetic retinopathy at week 1 2 . In a 6-month study of 223 patients 

by Wagner et a l ,  1 8 .4% of eyes without preoperative d iabetic 

retinopathy developed background diabetic retinopathy. 35 

No significant association was found between the duration of 

d iabetes and the development of d iabetic retinopathy. A possib le 

explanation for this observation may be that the time of d iagnosis 

of type 2 diabetes does not reflect the real duration of the d isease, 

wh ich  may have been undetected for several years. Th is  is  

especial ly l ikely in  the developing countries of  Asia. It is important 

to note that duration of d isease does not always have a consistent 
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l i near effect on the rate of development of d iabetic ret inopathy. 

Other factors such as genetic predisposition may explain why some 

patients are more resistant to developing d iabetic retinopathy. 

Postoperative onset of GMO after cataract surgery with IOL 

implantation is  a frequent complication for patients with d iabetes, 

but this d id not occur in this study. Angiographic GMO may have 

been present, but th is was not cl i n ical ly evident. In addit ion, the 

follow-up period of this study was short, and post-cataract surgery 

GMO may occur months or years after the operation.  Improvements 

in surgical techn ique and the exclusion of cases compl icated by 

posterior capsule rupture or vitreous loss i ntraoperative ly may 

exp la in the absence of GMO found in  this study. Po l lack et al 

reported that GMO occurred postoperatively in 32% of eyes without 

pre-existi ng d iabetic retinopathy, and that angiographic GMO was 

more common than c l in ical GM0.6 

In conclusion, patients with d iabetes had signif icantly poorer 

BGNVA than patients without diabetes at the end of the study. Pre­

and postoperative HbA
1 , 

was correlated with BGNVA and BGDVA. 

Thus, HbA
10 

can be a useful predictor of postoperative visual acuity. 

The anterior chamber cel l  activity fo l lowing cataract surgery was 

generally more severe in patients with d iabetes. 
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Surgical Review 

Temporalis Muscle Transfer for the Treatment of 
Lagophthalmos 

Kanaradi Ravi Krishna, Jacob Mathew 
Shree Sharadadevi Eye Hospital and Research Centre, Swami Vivekananda Integrated 

Rural Health Centre, Pavagada, India 

Lagophthalrnos is one of the ocular conditions associated with leprosy and seventh cranial nerve palsy due 
to other causes. Both medical and surgical treatments are available for this condition. Medical treatment is 
generally symptomatic, comprising lubricating eye drops or gel. There are several surgical techniques 
available, one of which is temporalis muscle transfer to provide static support with dynamic function. This 
review presents the results for 6 patients with lagophthalmos secondary to Hansen 's disease who underwent 
temporalis muscle transfer. 

Key words: Bell palsy, Cranial nerve diseases, Leprosy, Paralysis 
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Introduction 

Lagophthal mos is  the i nab i l ity to c lose the upper eye l i d .  The 

condition is a form of facia l  palsy affecti ng the orbicu laris ocu l i  

muscle (paralysis o f  the mandibular d ivision o f  the facial nerve) . 

There are many causes of lagophthalmos, and the condition may 

be congenital or acqu i red (associated with Be l l 's palsy, Hansen 's 

disease, trauma, and tumours) . 

The eyel id p lays an important role in protecting and nourishing 

the eye. When bl inking or eyel id closure function is lost, the health 

of the eye is at risk. Compl ications associated with lagophthalmos 

include severe dry eye and discomfort, exposure keratitis, corneal 

u l ce rat ion and perforat ion ,  decreased v i s ion ,  and cosmetic 

d isfigurement. 

Treatment Options for Lagophthalmos 

Both med ical  and surgical  treatment options are ava i lab le for 

lagophtha lmos .  I f  the paralysis is expected to be short term 

(<6 months), med ical treatment with l ubr icating  eye drops or 

ge l  used throughout the day wi l l  he lp  to maintain  the health of 

the ocu lar  surface .  If the paralysis is l i kely to pers ist for the 

long term (>6 months) or there is no improvement with medical  

therapy, then surgery may be performed to improve the function 

of the eye l id .  
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There are several surgical procedures for the correction of lago­

phthalmos, 1 inc lud ing:  

• lateral tarsorrhaphy 

• l i d  loading procedure 

• stain less steel weight implant2 

• gold weight imp lant 

• Morel-Fatio spring3 

• si l icone sl ing 

• l i d  magnets 

• Edgerton-Montandon procedure4 

• temporalis muscle transfer surgery and its modifications5·6 

• free muscle graft 

• cross seventh cranial nerve transfer 

• temporal is muscle re- innervation with sural nerve graft. 

A mod if ied  method of tempora l i s  m usc le transfe r us ing  

fascia lata from the thigh has been successful ly performed at the 

Shree Sharadadevi Eye Hospital and Research Centre, Swami  

Vivekananda I ntegrated Rura l  Health Centre, Pavagada, I nd ia .  

This review describes the techn ique and outl i nes the results of 

this procedure for 6 patients with lagophthalmos secondary to 

Hansen 's disease. 

Background 

In 1 991 , the Swami Vivekananda Integrated Rural Health Centre 

i n corpo rated l e p rosy contro l  and  p revent ion  of d i sab i l ity 

programmes. The Government of India has pledged to conduct 

reconstructive surger ies in 5 d istricts of Karnataka (Tumkur, 

Chiradurga, Chikkamagalur, Davanagere, and Kolar). Six patients 
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with lagophthalmos secondary to Hansen 's d isease7 underwent 

reconstructive surgery, in the form of temporal is muscle transfer 

using fascia lata from the lateral aspect of the thigh. 

A l l  6 patients were men (age range ,  20 to 45 years) . Five 

patients had had lagophthalmos for 2 years and 1 for 1 year. One 

patient had poor Be l l 's phenomenon lead ing to altered ocu lar 

surface integrity. All patients had intact corneal sensation. 

Technique 

After performing a femoral nerve block, the lateral part of the thigh 

was cleaned and covered .  An incision measuring approximately 

4 cm was made over the lateral aspect of the thigh, approximately 

1 0  cm above the head of the f ibula.  The tissue was d issected to 

identify the fascia lata, which was freed from its attachments. A 

second incision of approximately 1 .5 cm was made over the lateral 

aspect of the thigh approximately 1 0  cm above the first i ncision. 

The fascia lata was harvested from the lateral aspect of the thigh 

Figure 1.  Dissection of the temporalis muscle and tying of fascia lata. 

Figure 2. Dividing the fascia lata into 2 parts for each eyelid. 

252 

with a fascia lata stripper. A 1 5-cm strip of fascia lata, with a width 

of 1 .0 to 1 . 5 cm,  was isolated and stripped in a proximal direction 

and removed via the stab inc is ion .  The fascia lata was placed in  

normal sal ine and both inc isions were closed with sutures. 

After local i nfi ltrat ion of adrena l ine ,  the operation site was 

cleaned and covered. A posteriorly curved incis ion of 4 to 5 cm 

was made above the zygoma, at the superior l im it of the external 

border of the p i nna, with i n  the ha i rl i ne .  The inc is ion extended 

through the levator p innae to the temporal is fascia .  A 2- to 3-cm 

window was cut in  the temporalis fascia to expose the fibres of the 

temporal is  muscle .6 Us ing  b l unt-nosed d issection scissors, a 

fascicle of muscle, 1 cm thick and 2 to 3 cm wide,  was isolated 

and freed (Figure 1 ) .  

The fascia lata was cleaned and  any attached tissues were 

removed. The fascia lata was tightly attached to the free end of the 

isolated muscle bel ly. The free end of the fascia lata was passed 

beneath the fu l l  thickness of the temporal skin to a radial incision 

over the lateral orbital marg in ,  where it was divided i nto 2 s l ips, 

one for each eye l id  (Figure 2) .  A curved incis ion was made over 

the medial palpebral l i gament and the l igament was exposed and 

cleaned. Two smal l  i ncisions were made paral le l  to and close to 

the c i l iary marg in  in  the middle of the upper and lower eyel ids.  A 

fine supramuscular tunnel was made beneath the ful l  thickness of 

the eyel id skin near the l id margin in both eyel ids. The sl ips of the 

fascia lata were passed from the lateral orbital incis ion, through 

the l id tunnels ,  to the medial inc is ion using the m idd le inc is ion 

as a step (Figure 3) .  Both the s l i ps were attached to the medial  

palpebral l igament6 under sufficient tension to close the eyes with 

a smal l  amount of overlap of the upper over the lower l ids ;  the 

overlap disappears after a few days. Antibiotic o intment was placed 

in the conjunctiva! sac. The i ncis ions were closed with fine non­

absorbable sutures and the wounds were dressed and bandaged. 

Figure 3. Fascia lata after passing through the eyelids. 
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Postoperatively, patients were requ i red to eat only soft food he ight improved over t ime (Table 1 ) . F igures 4 and 5 show the 

for 2 weeks. After 2 weeks, patients were encouraged to gently eyel id  closure of one patient pre- and postoperatively. 

Conclusion 

chew on chewing gum and to observe the effect in a mirror. Patients 

were instructed to frequently close their eyes us ing the muscle 

s l ip .  For the f irst 2 to 3 months, patients tended to clench their 

teeth for eye c losure, although they soon d issociated c lenching 

of teeth and were able to close their eyel ids effortlessly. Fol low­

up was done after 1 ,  3 ,  and 6 months, and yearly up to 3 years. 

Dynamic reconstruction of eyelid closure by muscle transposition or 

by free muscle transplantation offers an effective solution for regaining 

near-normal eye protection without the need for implants. One of 

the surg ical techn iques for lagophthalmos is temporal is muscle 

transfer by Gi l l ie's method .5 Many ophthalmic surgeons have tried 

Outcomes this procedure using temporalis fascia,6 and have achieved good 

The results were based on palpebral f issure height dur ing l ig ht results. However, the long-term function has not been promis ing.  

eyel id closure and t ight eyel id closure, and ocular surface integrity Temporal is m uscle transfer is  the p rocedu re of cho ice for 

such as tear fi lm  deficiency, persistent epithel ial defect, tear fi lm adults , 7  but  free muscle transplantation is preferred for  chi ldren .  

stabi l ity, and symptoms of redness and tearing .  The ocular surface This is so as not to interfere with the growth of the face by trans-

integrity, symptoms of redness and tearing ,  and palpebral fissure position of a masticatory muscle .  

Table 1 .  Outcomes after temporalis muscle transfer using fascia lata from the thigh to treat lagophthalmos. 

Symptoms of tearing and redness 

Palpebral fissure height* at rest (mm) 

Palpebral fissure height during light eyelid closure (mm) 

Palpebral fissure height during tight eyelid closure (mm) 

Ocular surface integrityt and tear film stability 

Preoperative 

Present 
8-1 0 
7-9 
5-7 

Present in 5 patients 

Not present in 1 patient 

* Palpebral fissure height = measurement between the upper and lower lid margins. 

t Persistent epithelial defect and tear film deficiency. 

1 month 

Improved 
8-9 
5-6 
2-3 

Disappearance of 

persistent epithelial 
defect 

Postoperative 

3 months 

Improved 
8-9 
2-3 
0-1 

Disappearance of 

persistent epithelial 

defect 

Figure 4. Preoperative eyelid closure. (a) Eyelid open at rest; (b) light eyelid closure; and (c) tight eyelid closure. 

Figure 5. Postoperative eyelid closure. (a) Eyelid open at rest; (b) light eyelid closure; and (c) tight eyelid closure. 
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6 months 

Asymptomatic 
8-9 
1 -2 
0 

Disappearance of 

persistent epithelial 

defect 
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Temporal is muscle transfer using fascia lata from the lateral 

aspect of the th igh is one of most effective and promising modalities 

for the treatment of lagophtha lmos .  The procedu re may be  

performed by  ophthalmologists, but the long-term results still need 

to be evaluated. 
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Case Report 

Cluster Endophthalmitis Caused by Pseudomonas aeruginosa 
Rajeev Jain,1 Avinash Pathengay,2 Savitri Sharma,3 Virender Sangwan,2 Taraprasad Das2 
1 Sydney Eye Hospital, Sydney, Australia, 2Smt Kanuri-Santhamma Retina Vitreous Centre, 

LV Prasad Eye Institute, and 3 Jhaveri Microbiology Center, Prof Brien Holden Eye Research 

Center, Hyderabad Eye Research Foundation, LV Prasad Eye Institute, Hyderabad, India 

Seven patients developed endophthalmitis 1 day after phacoemulsification and intraocular lens implantation. 
All patients underwent vitrectomy, and were given intraocular antibiotics and dexamethasone injection .  
Postoperatively, antibiotics and corticosteroids were administered topically and systemically. Initial visual 
acuity was hand motion or less for all patients, but this increased to ?.20/50 for 5 patients after 6 weeks. 
Pseudomonas aeruginosa isolated from the vitreous and the internal tubing of the phacomachine had 
similar an tibiotic susceptibility. This report describes the outcome for the 7 patients. 

Key words: Endophthalmitis, Phacoemulsification, Pseudomonas aeruginosa, Vitrectomy 
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Introduction 

The incidence of postoperative endophthalm itis has decreased to 

0 .06% owing to improvements i n  ster i l isation procedures and 

understanding of the mechanisms of post-surgical infections. 1 The 

sources of infection in endophthalm itis fo l lowing cataract surgery 

have been traced to patients' conjunctiva! flora, contaminated 

irr igating f lu ids,  i ntraocular l enses, and phacoemulsifiers. 1 This 

report is of the c l in ical outcome of 7 patients with Pseudomonas 

aeruginosa endophthalm itis caused by contamination of the internal 

tubing of the phacomachine. 

Case Report 

Three patients with nuclear sclerosis 3+ and 4 patients with nuclear 

sclerosis 2+ with cortical opacity 3+ underwent uneventful phaco­

emulsification with posterior chamber intraocular lens implantation 

via a self-sea l ing  scleral inc is ion us ing the d iv ide and conquer 

technique at the lV Prasad Eye Institute, Hyderabad, Ind ia ,  in  2003. 

On  the fi rst postoperative day, al l 7 patients were d iagnosed to 

have endophthalm itis (Table 1 ) .  

Al l  the patients were operated on by a s ing le surgeon, using 

the same phacomachine with a peristaltic pump. No prophylactic 

antib iotics were g i ven to any of the patients. Severe pain with 

decrease in v is ion occurred in all pat ients with i n  24 hours of 

surgery. 
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At exam ination,  visual acuity was hand motion or less for al l  

patients. All patients had oedematous l ids,  congested conjunctiva, 

oedematous cornea with hypopyon, and exudative membrane 

on the i ntraocular lens. Mean applanation i ntraocular pressure 

was 35 .5 mm Hg (range, 28-44 mm Hg) .  The retina could not be 

visual ised due to the exudate i n  the vitreous. U ltrasound B-scan 

showed mu lt ip le dots and mem branous echoes in the vitreous 

cavity with an attached retina. 

A l l  the patients underwent v i trectomy with i ntravitreal i n ­

jections o f  vancomycin 1 mg/0 . 1  m l, am ikac in  400  µg/0 . 1  ml, 

and dexamethasone 400 µg/0 . 1  ml. Vitreous microscopy showed 

g ram-negat ive bac i l l i .  A l l  pati ents were treated with top ica l  

c i p rofloxac i n  0 .3% and predn iso lone acetate 1 % hourly and 

cyclopentolate 1 % 3 t imes a day. Oral c iprofloxacin  750 mg was 

administered twice a day for 7 days. Prednisone was administered 

at 1 mg/kg body weight, taper ing by 1 0  mg/kg every 5 days. 

Vitreous cu lture on blood agar, chocolate agar, and brai n-heart 

infusion broth showed significant growth of P aeruginosa identified 

by API 20 NE (b ioMer ieux ,  Marcy- l ' Eto i l e ,  France) . I so lated 

P aeruginosa was res istant to vancomyc i n  and cefazo l i n  and 

sensitive to am ikacin ,  ceftazid ime,  chloramphenicol, c iprofloxacin ,  

and gentamic in .  

The infection control committee at the lV Prasad Eye Institute 

was informed about the cluster of postoperative endophthalmitis. 

The committee i nspected the operating room,  sterilisation room ,  

and the preoperative and postoperative areas. Samples col lected 

included swabs from the phacoprobe, the i nternal tub ing of the 

phacomach ine ,  r inger l actate that was used as the irr igati ng 

solution, and the viscoelastic. P aeruginosa was isolated from the 
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Table 1. Clinical characteristics of patients with Pseudomonas aeruginosa endophthalmitis and treatment outcomes. 

Patient Age Eye lntraocular Initial visual 

number (years)/ pressure acuity 

sex (mm Hg) 

55/M Right eye 35 Hand movements 

close to face 

2 75/M Right eye 28 Light perception 

3 70/M Right eye 40 Hand movements 

close to face 

4 62/F Left eye 44 Light perception 

5 62/M Right eye 36 Hand movements 

close to face 

6 60/M Left eye 30 Hand movements 

close to face 

7 69/M Left eye 28 Hand movements 
close to face 

i nternal tubing of the phacomachine. Organisms isolated from the 

vitreous and the internal tubing had s imi lar antibiotic susceptib i l ity 

patterns and genotyping .  

Postoperat ive p rogressive decrease i n  inf lammat ion with 

improvement in  visual acuity 2'.20/50 occurred in  5 patients after 

6 weeks. Two patients who lost l ight perception developed corneal 

necrosis and became phth isical. 

Discussion 

Postoperative endophtha lm it is outbreaks have been reported 

fol lowing contaminated internal tub ing of the phacomach ine . 2-4 

P aeruginosa has been associated with al l cases of contamination 

of internal tub ing .  2-4 The prevalence of endophthalm itis at the LV 

Prasad Eye I nstitute calcu lated from 691 9 phacoemu ls ification 

surgeries performed during the same year was 0.001 %. 

The increased intraocular pressure in  a l l  7 patients could have 

been due to rapid onset of severe inflam mation. Endophthalm itis 

associated with P aeruginosa is associated with poor visual out­

come.5 However, good visual recovery has been noted in  one of the 

previous outbreaks.2-4 In the series reported here, 5 patients regained 

good vis ion. This could be attributed to prompt intervention and 

admin istration of active i ntravitreal d rugs.6 The poor visual out­

come of 2 patients could be attributed to the corneal involvement.7 

S i nce the advent of modern ster i l isat ion techn i ques ,  the 

bacterial flora of patients' eyes are considered to be the source 

of i ntraoperative i nfect ions, rather than contaminated surg ica l  

e qu i pment .  However, i nternal  tu b i ng  of automated surg i ca l  
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Initial treatment Visual acuity Comments 

at 6 weeks 

Pars plana vitrectomy/ 20/20 

intraocular antibiotics/ 

dexamethasone 
Pars plana vitrectomy/ No light perception Corneal necrosis 
intraocular antibiotics/ with phthisis 

dexamethasone 

Pars plana vitrectomy/ 20/20 

intraocular antibiotics/ 

dexamethasone 

Pars plana vitrectomy/ No light perception Corneal necrosis 

intraocular antibiotics/ with phthisis 

dexamethasone 

Pars plana vitrectomy/ 20/30 

intraocular antibiotics/ 

dexamethasone 

Pars plana vitrectomy/ 20/30 

intraocular antibiotics/ 

dexamethasone 

Pars plana vitrectomy/ 20/50 
intraocular antibiotics/ 

dexamethasone 

equ ipment may act as a reservoir for the source of i nfection and 

may serve as a source of infection if the fluid in  the i nternal tubing 

is contaminated . Reflux from the internal tub ing during surgery 

has been considered as a potential source of endophthal mitis.8 

Hoffmann et al demonstrated the possib i l ity of retrograde flow from 

the internal tubing of the phacoemulsifier using methylene blue.4 

De Kaspar et al mod ified the automated evacuation system of the 

phacoemuls if ication machine and created an exte rnal vacuum 

control man ifold (VCM) that can be d is i nfected .9  These authors 

showed that, in comparison to machines that have an internal VCM, 

the aspiration fluid specimens were steri le, and they recommended 

changing to more advanced systems equ ipped with an external 

VCM, which can either be steri l ised or d is infected.9 

It is imperative to find the reservoir source of the infecting agent 

in cluster endophthalm itis to prevent further infection. Ophthalmic 

surgeons should be aware of the poss ib i l ity of surgical equ ip­

ment as a potential r isk for i nfect ion . A l though P aeruginosa 

endophthalmit is is associated with poor v isual  outcome,  early 

diagnosis and prompt treatment could result in good visual outcome 

in some, but not a l l ,  patients. 
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Case Report 

Isolated Orbital Cysticercosis Causing Painless Proptosis 

Rajat Maheshwari, A lka Thool 

Department of Orbit, Lacrimal and Ophthalmic Plastic Surgery, Shri Ganpati Netralaya, 
Jalna, India 

Ocular cysticercus can involve the anterior segment, posterior segment, or adnexa. The most common sites 
of infestation in the eye are subretinal and intravitreal. Orbital involvement, in which the parasite localises 
within the extraocular muscles or lies subconjunctivally, is rare. Orbital cysticercosis commonly presents 
with signs of inflammation, restricted extraocular motility and proptosis. This report is of a 1 4-year-old 
girl with orbital cysticercus lying in the retrobulbar space, presenting as a painless proptosis of sudden 
onset. 
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Introduction 

Cysticercosis is a cause of serious ocular morbid ity. The cysticercus 

parasite has a predi lection for subcutaneous tissue, muscle ,  the 

central nervous system ,  and the eye. 1 Ocular involvement occurs 

in  1 3% to 46% of patients with cysticercosis, with the posterior 

segment be i ng  the most common location . 2 Although ocu lar  

cysti cercosis is  not uncom mon ,  orb ital i nvo lvement is rare . 3.4 

Cysticercosis can masquerade as almost any d isease of the orbit 

or adnexa, espec ia l ly  in ch i ldren and you ng adu lts. 5·7 O rb ital 

cysticercosis commonly presents with signs of acute inflammation 

and muscle dysfunction. This report is of a patient with cysticercosis 

in the retrobulbar space presenting as asymptomatic proptosis of 

sudden onset 

Case Report 

A 1 4-year-old g i rl presented with sudden protrusion of the r ight 

eye associated with mi ld  d iscomfort for the previous 2 to 3 days 

in 2002. She had no previous h istory of pain ,  redness, or swel l ing 

in  the eye and no relevant medical  h istory. At exam ination ,  her 

visual acuity was 6/6, N/6 in  both eyes. There was axial proptosis 

of the right eye; the adnexa were quiet with no signs of infection or 

inflammation. At palpation, a firm mass was felt in the lateral orbit 

There was no tenderness or lymphadenopathy. Ocular movements 

were pain less and there was min imal restriction of abduction of 

the right eye. 
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Orbital sonography showed an i l l -defined heterogeneous mass 

measuring 8.8 mm, with moderate to h igh internal reflectivity, lying 

i n  the lateral aspect of the orbit close to the lateral and inferior 

rectus muscle. There were areas of hyperechoic and anechoic areas 

suggestive of a cystic lesion (Figure 1 ). Computed tomography scan 

showed a lobulated soft tissue density mass intraconal ly, close to 

the lateral rectus muscle, measuring 2 x 1 .3 x 1 .8 cm and involving 

the adjacent orb ital fat. The mass showed i nhomogeneous 

enhancement on contrast study and had interspersed low-density 

non-enhancing reg ions. There was no bony erosion (Figure 2). 

The patient underwent l ateral o rb itotomy under  general 

anaesthesia. lntraoperatively, part of the lateral wal l  was removed 

and, as the periorb ita was opened, a translucent pearly white cyst 

popped out of the retro-orbital reg ion. At gross exam ination ,  the 

Figure 1 .  B-scan orbital sonography showing a mass of moderate internal 

reflectivity, with a high reflective spike within the lesion. 

© 2007 Scientific Communications International Limited 



Figure 2. Computed tomography scan showing a lobulated soft-density mass 

intraconally, close to the lateral rectus muscle (black arrow). 

Figure 3. Microscopy of the cyst showing scolex with hooklets (haematoxylin 

and eosin stain; original magnification, x 40). 

� 
' • 

cyst measured 6 mm and there was a dense white structure within 

the cyst suggestive of cysticercus. Histopatho logical exam ination 

of the cyst confirmed the d iagnosis of cysticercosis (Figure 3). The 

postoperative period was uneventful and the patient retained normal 

ocular functions. 

Discussion 

Cysticercosis is caused by the encystment of the cestode larva, 

Cysticercus cel/ulosae, of the tapeworm Taenia solium. The parasite 

causes 2 types of d isease i n  humans. Eating undercooked pork 

contain ing cysticercus can lead to intestinal taeniasis. However, 

cysticercos is is caused by ingestion of the parasite's eggs v ia  

food, water, or other material contaminated with human faeces.1 ·2.4 

Ocu lar involvement occurs in 1 3% to 46% of patients with cysti­

cercosis.2 Of more then 500 reported cases of ocular cysticercosis, 

approximately 4% involve the eyelid or orbit, 8% involve the anterior 
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segment of the eye, 20% are located subconjunctivally, and 68% 

involve the posterior segment of the eye .5 Cysticercus with in  the 

orbit is rare.3·4 The condition occurs more commonly under the 

conjunctiva, extraocular muscles, or in  the g lobe;  in rare cases 

where an orbital infection occurs, the site is usually near the orbital 

marg i n .  The cyst does not reach a large size and ,  owing to the 

anterior position ,  proptos is is unusual , although d isp lacement 

and d iplopia is common. A l iterature review concluded that of the 

520 cases of ocu lar  cyst icercus reported worldwide ,  on ly  3 

involved the orbit.6 In a recent report of 20 patients with orbital 

cysticercosis by Sekhar and Lemke, the cyst was intramuscular i n  

1 1  (55%) and subconjunctival in  9 (45%).7 These authors reported 

a close association of the cyst with extraocular muscle and pointed 

out that subconjunctival presentation could be a secondary stage 

i n  those patients in whom the cyst may have extruded from the 

pr imary extraocu lar muscle site. These cysts were not with in  the 

orbit, but with i n  the extraocular muscle or subconjunctival area as 

reported by earl ier authors.8-1 0 

Th is patient presented with s igns of pain l ess proptosis of 

sudden onset. Orbital cysticercosis usual ly presents with signs of 

recurrent inflammation, restricted ocular movements, d iplopia, and 

g lobe d isplacement.57· 1 1 Fusiform en largement of the affected 

muscle and a wel l -def ined cystic lesion with scolex on imag ing  

study are characteristics of  cysticercosis.7 1 2 Extraocular m uscle 

cysticercosis has been treated successfu lly with oral a lbendazole 

and systemic steroids.7·8· 1 2 Some surgeons have performed surgical 

removal of the cysts for cysticercosis in  extraocular muscle .7·9•1 0 

This patient had no s igns of i nflam mation or d ip lop ia ; she also 

had no prior history of such episodes. Due to the silent presentation, 

a cysticercosis was not considered and a decis ion for surgical 

removal of the lesion was made. 

Wal rath et a l  pub l ished a report of a 55-year-o ld  woman 

with isolated o rb ital cyst icercus located i n  the orb ital fat who 

was considering orbital fat excision for cosmesis.6 Isolated orbital 

cysticercus has not often been reported in the l iterature, but it 

should be considered in the d ifferential d iagnosis of asymptom­

atic proptosis of sudden onset, espec ia l ly  i n  pat ients from an 

endemic region. 
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Case Report 

Interocular Autologous Sclerocorneal Transplantation from a 
Phthisical to a Perforated Globe 

Manish Gupta,1 Brian Fleck,2 Bal Dhillon2 
1 Moorfields Eye Hospital, London, and 2Princess Alexandra Eye Pavilion, Edinburgh, UK 

This report is of a 60-year-old woman with globe pe1foration at the site of staphyloma following minor 
blunt trauma to the left eye with her thumb. The globe pe1joration was repaired with autologous sclerocorneal 
and conjunctiva/ tissue harvested from the fellow phthisical blind eye. Postoperatively, she was treated 
with topical and oral antibiotics and s teroids. Her visual acu ity returned to 6/1 8 - her best-corrected 
vision. Tectonic scleral graft was later pe1formed as a planned procedure. 

Key words: Eye, Rupture, Transplantation, autologous 
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Introduction 

Use of autologous sclerocorneal and conjunctiva! graft from the 

fel low eye to repair globe rupture is uncommon . This report is of a 

patient with corneoscleral ectasia associated with g lobe rupture, 

repaired by sclerocorneal and conjunctiva! graft harvested from 

the b l i nd phthisical eye as a pr imary procedure. 

Case Report 

A 60-year-old woman presented with a globe rupture of the left eye 

due to minor blunt trauma with her thumb to the closed eye in January 

2006. Her visual acuity was hand movements, and she had a shallow 

anterior chamber and choroidal effusion due to hypotony. 

The patient f irst presented in 1 969 with uveitis in the left eye. 

The right eye was phthisical and bl ind due to previous uncontrol led 

uveit is .  She was d iagnosed to have i d i opath ic chronic uveit is, 

as al l  other i nvestigations had negative results. The i nflammation 

in the left eye was treated with long-term topical and system ic  

steroids. However, this treatment resulted i n  secondary g laucoma 

and cataract, for which the patient underwent Scheie's procedure 

in 1 973 and cataract extraction in 1 976, respectively. 

S i nce then ,  she had had recurrent episodes of anterior and 

posterior uveitis i n  the left eye, which was treated with systemic 

and topical steroids. Her  i ntraocular pressure was maintained within 

normal l im its and she had a stable best-corrected visual acuity of 

6/1 8 .  As the patient had prolonged periods of steroid-free stabi l ity, 

further immunosuppression was not commenced. 
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In 1 994, she was noted to have conjunctiva! and scleral th inning 

with deve lopment of staphyloma away from the site of Scheie 's 

procedure (Figure 1 ) . The ocular condit ion remained stable with 

best-corrected visual acu ity of 6/1 8 .  

The  g lobe  rupture of  the  l eft eye occurred at the  site o f  the 

staphyloma. Due to the absence of viable conjunctiva! and healthy 

sclerocorneal t issue, d i rect closure was not poss ib le  and the 

g lobe was repaired with a partial thickness scleral flap harvested 

with adjacent l imbal tissue, inc lud ing cornea and a free g raft of 

the overlying conjunctiva from the right phthisical eye, as an urgent 

procedure (Figure 2a). During the harvesting, balanced salt solution 

was injected into the pars plana to increase the intraocular pressure 

in the phthisical eye, to expand the tissue and faci l itate lamel lar 

d issection .  Sclerocorneal and conjunctiva! grafts were taken as 

Figure 1. Left eye with staphyloma and thinning of the sclera and conjunctiva. 
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free grafts and sutured as separate layers i n  the affected eye 

(Figure 2b) . Postoperatively, she was fitted with a bandage contact 

lens and com menced oral antib iotics p lus top ical steroids and 

antibiotics for 8 weeks. Tapering of the steroids was titrated to the 

inflammatory response at the graft site and control of intraocular 

i nflammation. The conjunctiva! defect was closed i n  the phthisical 

eye, which remained comfortable after treatment with Maxitrol 

o intment twice a day for 1 month. 

The v isual  acu ity was 6/24 with in  1 0  days of the surgery. 

Three months after the repair ,  th inn ing of the g raft was noted 

(F igure 3a), with normal intraocu lar pressure and a visual acu ity 

of 6/1 8 .  Due to th inn ing after the primary procedure, a tectonic 

sc lera l  g raft from donor sc lera was perfo rmed as a p lanned 

second procedure after 6 months (Fi g u re 3b) and  she aga in  

commenced oral  and topica l  ant ib iotics and stero ids .  The oral 

steroid dose was in it ial ly 1 mg/kg and was tapered accord ing to 

the response. 

At her latest fol low-up visit, in Ju ly 2007, the graft was secure 

and she had a best-corrected visual acuity of 6/1 8.  She admin isters 

topical steroids once a day and does not requ i re oral steroids. 

Discussion 

Thinn ing of the sclera has several causes, inc luding antiglaucoma 

filtering procedures and procedures using implants. 1 Other causes 

include pterygium excision,2 retinal detachment surgery,2 cataract 

extraction , 2  b l unt or perforat ing trauma lead ing  to staphyloma 

formation,3 scleromalacia perforans, 1 ·2 spontaneous perforation of 

reti nochoroidal co loboma,4•5 and under ly ing connective tissue 

d isorders such as Marfan's syndrome.6 The patient i n  this report 

developed staphy loma due to the comb ination of u nder ly ing 

connective tissue d isease and chronic steroid use. 

Small scleral defects may be closed by simple surgical pro­

cedures such as d i rect suturing and conjunctiva! advancement.3 

Larger defects usually requ i re patch grafts such as cadaveric dura 

mater, 1 dermal grafts, 2 fascia la ta, 3 corneal grafts, 3 scleral grafts,3 

and amniotic membrane.6 

Good c l in ical results have been obtained with the use of donor 

sclera, which can be either autologous or homologous. Autologous 

scleral grafts can be taken from the same eye or the fellow eye as 

a partia l-thickness scleral f lap .  As autologous graft ing from the 

same eye is more difficult to perform than donor grafting,3 especially 

Figure 2. (a) Right phthisical eye after graft harvest; and (b) left eye after receiving graft from the right phthisical eye. 

Figure 3. Left eye (a) after 3 months showing thinning of the graft; and (b) after secondary repair with tectonic graft with donor sclera. 
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when the sclera is fr iable because of previous surgery, inju ry, or 

any underly ing connective tissue disorder, it may be possib le to 

harvest tissue from the fel low eye, as was done for this patient. 

The potential d ifficu lt ies of this approach inc lude the techn ical 

chal lenge of lame l lar  d issection of a soft shrunken globe, the 

poss ib i l ity of perforating the phth isical eye , and transfer of non­

viable tissue to the perforated globe. 

This approach was considered to incur less risk of immune 

rejection than al logenic grafting using fresh tissue and also avoided 

delays associated with receiving eye bank tissue. For patients with 

bi lateral ocular d isease affecting the corneosclera, with end-stage 

d isease in one eye, preserving the g lobe should be considered 

prior to removal. Whi le the cosmetic considerations might suggest 

evisceration and enucleation as possib le options for an unsightly 

shrunken eye , the potential value of retain ing outer tissue should 

be discussed with the individual . The results for this patient indicate 

Asian J Ophthalmol. 2007 Vol 9 No 6 
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that autologous sclerocorneal and conjunctiva! patch graft harvested 

from the phthisical b l ind eye is effective for the treatment of globe 

rupture when patch grafts are needed unexpectedly. 
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Case Report 

Mirror Image Buphthalmos in Identical Twins 

Vinita Singh, Shashi Kumar Bhasker 
Department of Ophthalmology, King George 's Medical University, Lucknow, Uttar Pradesh, 
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This report is of identical female twins with bilateral buphthalmos, who were living apart. A 1 5-year-old 
girl presented with corneal opacity in both eyes, nystagmus, and dimin ution of vision. A detailed history 
revealed that she fwd a twin sister, living with her grandparents in another city, who also had the same 
problem, but in mirror image form. This report describes the features of the condition in twins. 
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Introduction 

The congenital g laucomas are a d iverse group of usually inherited 

disorders, in which an ocular anomaly present at b irth is responsible 

for inc reased i ntraocu lar pressure ( IOP) and secondary v isual  

loss. To date, 3 genes have been identified to be associated with 

congen ital g laucoma, with locations at 2p21 , 1 p36, and 6p25. 1 -3 

Expression of these genes is of great interest in monozygotic twins 

as their presentation may be in mirror image or non-mirror image 

form. In  the m i rror image  form , the features are present on the 

right side in  one twin and on the left side in the other. The features 

may be general ised, as in the rare condit ion situs inversus,4-6 or 

l im ited to only a few organs.1-9 

Figure 1. Splitting of a fertilised ovum at different stages leading to development 

of (a) identical twins; (b) mirror image twins; and (c) conjoined twins. 

(a) 

Laterality is accompl ished through a complex process of gene (b) 
expression, which is turned on and off as the ferti l ised egg begins 

to divide and grow. The cells in  the first few divisions are totipotent, 

in that they can develop independently into a foetus if separated. 

This spl itt ing and separation of a s ing le fert i l ised egg, occurring 

between 1 to 1 4  days post-conception ,  resu lts i n  monozygotic 

twins (Figu re 1 ) .  Identical twins develop if the separation is with in  

the fi rst week (Figu re 1 a) . If the spl itt ing occurs between 1 and 

2 weeks, 'm i rror image '  twins are formed (Figure 1 b). Siamese or 

conjoi ned twins are born if the separation takes place after 1 2  to 

1 4  days (Figure 1 c) . (c) 
I n  hospitals where the fac i l it ies for genetic stud ies are not 

avai lable ,  the twin study method can be used. In  identical twins, 

the genetic structure is the same. If twins are l iv ing in  d ifferent 

environments, factors respons ib le for a trait or d isease may be 

determ ined.  If both twins have the same pattern for d isease, it is 

l ikely to be genetic. However, if the pattern for d isease is not the 

Correspondence: Dr SK Bhasker, Department of Ophthalmology, King 

George's Medical University, Lucknow - 226003, India. 

E-mail: skbhasker@yahoo.com 

264 © 2007 Scientific Communications International Limited 



Singh, Bhasker 

Figure 2. Environment or genes as a cause of a trait or disease in  twins. For a Figure 3. Bilateral buphthalmos presenting with central corneal opacity in the 

genetic effect, the trait or disease is present in both twins, and for an left eye and bulging hazy cornea in the right eye. 

environmental effect, the trait or disease is present only in one twin. Pink 

indicates that the genes for a trait or disease are the same. 

Twin 1 Twin 2 

I 
Environment A Environment B 

same or is absent in one twin ,  the d isease is l i kely to be due to 

environmental factors (Figure 2) . 

This report is of bi lateral buphthalmos in identical female twins 

who were l iv ing apart, with m irror image presentation. 

Case Report 

Patient 1 

A 1 5-year-old gir l  presented with corneal opacity in both eyes, 

nystagmus, and d im inution of vision in  1 995 .  A detai led h istory 

revea led  that the pat ient had a twin s ister, l i v i n g  with her  

grandparents in  another city, who also had the same problem, but 

in m i rror image form . The twi n  had not received treatment for 

economic reasons. 

At examination, the patient had anterior staphyloma in the right 

eye, corneal opacity in the left eye, cataract in  the left eye, and 

nystagmus in both eyes. S l it- lamp biomicroscopy of the right eye 

showed that the i ris was in contact with the corneal endothel ium 

in severa l  p laces.  I rreg u lar  corneal  opac ity was extend i n g  

horizontally with vertical branching. Detai ls of the anterior chamber 

cou ld not be v isual ised ,  although the depth was normal when 

visualised through the cornea at the l imbal area (van Herick grade 

3 to 4) [Figure 3] . In left eye, there was a central corneal opacity 

involv ing approximate ly two-thirds of the cornea. Detai ls of the 

anterior chamber and posterior segment could not be seen, although 

the depth appeared normal when visualised through the peripheral 

part of the cornea (van Herick grade 3). 

The vision in  the right eye was l ight perception and projection 

of rays, while in the left eye, only l ight perception was present and 

projection of rays was defective. The IOP was 40 mm Hg in the right 

eye and 36 mm Hg in the left eye by Goldman applanation tonometry. 

The corneal diameters were 1 4  mm in the right eye and 1 3  mm in  

the left eye. Axial length measured by B-scan ultrasonography was 

24.24 mm in the right eye and 24.36 mm in the left eye. Gonioscopic 

exam ination was not possible due to the corneal opacity. 

After control l ing the IOP, in itially with drugs and then by filtering 

surgery, penetrating keratop lasty was done in  the r ight eye. The 
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Figure 4. Bilateral buphthalmos presenting with central corneal opacity in the 

right eye and bulging hazy cornea in the left eye. 

visual acu ity improved to 2/60 and the patient's qual ity of l ife 

improved. She then defaulted fol low-up. 

Patient 2 

The gir l 's twin subsequently presented with nystagmus with central 

corneal opacity in the right eye and immature cataract with corneal 

opacity in the left eye in 1 995. Sl it- lamp biomicroscopy revealed 

that the r ight eye had central corneal opac ity cover ing three­

quarters of the cornea (Figure 4) . Detai ls of the anterior chamber 

could not be visualised but the depth was normal (van Herick grade 

3). In the left eye, the cornea was hazy. An irregular corneal opacity 

extending from 9 to 1 2  o'clock with branching to the centre of the 

cornea was noted. The anterior chamber was shallow and the lens 

was cataractous (van Herick grade 2 to 3). 

The vision in  right eye was l ight perception with defective pro­

jection of rays, while in the left eye both l ight perception and projection 

of rays were present. Goldman applanation tonometry showed an 

IOP of 42 mm Hg in the right eye and 34 mm Hg in the left eye. Axial 

length by B-scan ultrasonography was 24.40 mm in the right eye 

and 24.23 mm in the left eye. The diameter of the cornea was 
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1 2. 5  mm in the right eye and 1 4.0 mm in the left eye. Gonioscopic 

examination was also not possible due to the corneal opacity. 

The IOP was controlled medically, followed by filtering surgery 

i n  the left eye. The visual acuity improved to 3/60. The patient then 

defaulted fol low-up. 

Discussion 

The twins were strikingly simi lar in  general appearance and could 

be identified only by their corneas. The colour and texture of their 

hair was simi lar. They showed no marked difference in eyebrows, 

eyelashes, l ips, ears, teeth, or height. The fingers and nails of the ir  

hands and feet were identical and mirror imaged . Thei r  develop­

mental milestones occurred at the same time. Both had menarche 

at the age of 1 3  years and thei r  menstrual cycle was sim i lar. 

All these features fulfil Newman's postulates for monozygotic 

twins , 1 0  except that both the pat ients were r ight handed .  The 

modern standard for eva luation of monozygotic twins is  D NA 

markers. These authors had to depend on the clinical presentations 

of the patients to conc lude that they are monozygotic twins ,  

as  there was no avai l able faci l ity for  genetic evaluation by DNA 

markers. 

The pathogenesis of buphthalmos may have started in utero 

because of expression of genes responsible for congen ital g lau­

coma in  both twins .  In the case of these twins ,  the c l in ica l  

presentation of  IOP, corneal opacity, corneal diameter, axial length, 

and preoperative and postoperative visual acuity was present in 

mirror image form. 

There have been only a few similar reports by ophthalmologists. 

Two patients with uni lateral glaucoma in m irror image eyes were 

reported by Potts1 1 and Rasmussen and El l is . 1 2 Kiehle and Pugmire 

reported un i lateral g laucoma in m i rror image form . 1 3 Massimeo 

reported on a male twi n  who had ipsi lateral i nvolvement in  the 

right eye.14 Purtscher15 and Scheie16 reported on male twins with 

b i lateral i nvolvement, and G rebe1 7 and Duncan and Maynard 1 8 

reported on female twins with b i lateral involvement. 

M i rror image presentation of conditions other than g laucoma 

have also been reported, but these are rare. D irani et al reported 

mirror image congenital esotropia in monozygotic twins.7 
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The patients in  this report were l iv ing in different environments, 

so the authors conclude that environmental factors had very little 

or no effect on the pathogenesis of the disease. It is therefore l ikely 

to be the genetic make up of the patients that led to the development 

of congenital g laucoma. 

References 
1 .  Sarfrazi M, Akarsu AN, Hossain A, et al. Assignment of a locus (GLC3A) 

for primary congenital glaucoma (buphthalmos) to 2p21 and evidence 

of genetic heterogeneity. Genomics. 1 995;30:171 -7. 

2 .  Akarsu AN, Turacli ME, Aktan SG, et al. A second locus (GLC3B) for 

primary congenital glaucoma (buphthalmos) maps to the 1 p36 region. 

Hum Mol Genet. 1 996;5:1 1 99-203. 

3. Nishimura DY, Swiderski RE, Alward WL, et al. The forkhead tran­

scription factor gene FKHL7 is responsible for glaucoma phenotypes 

which map to 6p25. Nat Genet. 1 998;1 9: 1 40-7. 

4. Brandt H, Revaz C. Monozygotic twins and situs inversus. J Genet 

Hum. 1 958;7:33-45. 

5. Teeuw AH, Kok JH.  Complete situs inversus in one half of a mono­

zygotic twin. lijdschr Kindergeneeskd. 1 992;60:67-9. 

6. Agirbasli M, Hamid R, Jennings HS 3rd, Tiller GE. Situs inversus with 

hypertrophic cardiomyopathy in identical twins. Am J Med Genet. 2000; 

91 :327-30. 

7. Dirani M ,  Chamberlain M ,  Garoufalis P, Chen CY, Guymer RH, Baird 

PN. Mirror-image congenital esotropia in monozygotic twins. J Pediatr 

Ophthalmol Strabismus. 2006;43:1 70-1 . 

8. Yang J, Lignelli JL, Ruprecht A. Mirror image condylar hyperplasia in  

two siblings. Oral Surg Oral Med Oral Pathol Oral Radial Endod. 2004; 

97:281 -5. 

9. Wechsler SB, Lehoczky JA, Hall JG,  Innis JW. Tibial aplasia, lower 

extremity mirror i mage polydactyly, brachyphalangy, craniofacial 

dysmorphism and genital hypoplasia: further delineation and mutational 

analysis. Clin Dysmorphol. 2004;1 3:63-9. 

1 0. Newman HH. Studies on human twins. Biol Bull. 1 928;55:283-97. 

1 1 .  Potts CR. Hydrophthalmia in identical twins. Trans Am Ophthalmol Soc. 

1 950;48:526-52. 

1 2. Rasmussen OH, Ellis PP. Congenital glaucoma in identical twins. Arch 

Ophthalmol. 1 970;84:827-30. 

1 3. Kiehle FA, Pugmire C. Buphthalmos in identical twins. Arch Ophthalmol. 

1 934;1 2:751 -2. 

1 4. Massimeo A. ldroftalmo monolaterale in una coppia di gemelli MZ. Boll 

Oculist. 1 956;35:824-30. 

1 5. Purtscher 0. Zur Spatinfektion Operativer Narban (Buphthalmus Bei 

Zwillingen). Klin Mbl Augenheilk. 1 920;65:574-7. 

1 6. Scheie HG. Goniotomy in  treatment of congenital glaucoma. Arch 

Ophthalmol. 1 949;42:266-82. 

1 7 .  G rebe H .  Die H aufigkeity der Erb l ichen and N ichterb l i chen 

Blindheitsursachen. Erbarzt. 1 938;5:22-9. 

1 8. Duncan WJ, Maynard RB. Ocular neuro-epithelioma in twins. Trans 

Ophthalmol Soc Aust. 1 939;1 : 1 25-31 . 

Asian J Ophthalmol. 2007 Vol 9 No 6 



Case Report 

Isolated Traumatic Laceration of the Superior Oblique 
Muscle 

Abbas Kargozar, Aliakbar Saber Mogaddam, Tuka Banaee, Hamid Khakshoor, Alireza 
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Traumatic laceration of extraocular muscles often occurs in the context of severe ocular and orbital injuries. 
Isolated lacerations are rare. This report describes the clin ical and surgical findings and mechanisms of 
trauma of 2 patients with superior oblique muscle laceration caused by a carpet-weaving hook. There were 
no other significant ocular or orbital injuries. Surgical exploration revealed laceration of the superior oblique 
muscle proximal to the trochlea associated with avulsion of the trochlea. 

Key words: Eye, Lacerations, Ocu/omotor muscles, Wounds and injuries 
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Introduction 

Traumatic laceration of extraocular muscles is uncommon,  but 

usual ly occurs to the rectus muscles in  assoc iation with g lobe 

rupture or other orbital injuries. Traumatic superior obl ique muscle 

palsies are mostly due to severe orbital or head trauma (neurogenic 

superior oblique muscle palsy). 1 -1 8 This report describes 2 patients 

with isolated traumatic superior obl ique muscle laceration with 

trochlear avulsion without any other sign ificant ocular or orbital 

inj uries. 

Examination of the r ight eye revealed min imal oedema of the 

upper eyelid and 2 mm of ptosis. There was a small subconjunctival 

haemorrhage under the inferior bulbar conjunctiva. The upper nasal 

conjunctiva was hyperaemic. A muscular mass contain ing some 

Case Report 

Patient 1 
An 1 8-year-old gir l presented in 2000 with trauma to the right eye 

caused by a carpet weaving hook (Figures 1 and 2), which occurred 

4 days previously. She had no relevant medical h istory and her 

responses to subjective tests were rel iable. 

At examination, the patient had abnormal head positioning with 

a head tilt to the left and her face was turned to the left. There was 

s l ight ptosis of the r ight upper l i d .  There was no proptosis .  The 

visual acuity of both eyes was 20/20. The intraocular pressure ( IOP) 

i n  both eyes was 1 0  mm Hg .  The reaction of pup i ls to l ight and 

near reflexes were normal . No afferent pupi l lary defect was noted 

from the swinging flashl ight test. 
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Figure 1 .  Carpet weaving hook. 

Figure 2. Two types of weaving hook. 
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Traumatic Laceration of the Superior 
Oblique Muscle 

tendinous fibres extruded from a hole in the upper nasal forniceal 

conjunctiva and was hanging over the g lobe (Figure 3) . 

There were no other anterior segment abnormalities. Ind i rect 

funduscopy was unremarkable. The left eye was completely normal. 

There was no l imitation of the ocular ductions of either eye. Cover­

uncover test revealed right hypertropia, which measured 8 PD on 

alternate prism cover test in the primary position (Table 1 and Figure 4). 

There was 5° of excyclodeviation of the r ight eye on double 

Maddox rod test. The hypertropia was 1 2  PD in  right head t i lt and 

zero i n  left head ti lt .  The pre l im inary d iagnosis was trau matic 

Figure 3. A muscular mass containing some tendinous fibres was extruding 

from a hole in the upper nasal forniceal conjunctiva. 

Table 1 .  Patient 1 - deviometry (sequential prism measurement). 

Left gaze 

Right hypertropia = 1 O 
Right hypertropia = 1 2  

Right hypertropia = 1 6  

Primary position 

Right hypertropia = 8 
Right hypertropia = 8 
Right hypertropia = B 

Right gaze 

Orthotropia 
Orthotropia 

Orthotropia 

l aceration of the super ior ob l i que muscle and the patient was 

adm itted for exploration and primary repair, if needed. Exploration 

revealed that the super ior ob l ique muscle was lacerated from 

20 mm proximal to the troch lea (Figure 5). In  addition, the trochlea 

was found to be avulsed. Exploration to find the proximal muscle 

stump was unsuccessfu l .  As the laceration was 20 mm proximal 

to the trochlea, repair of the trochlea was not considered necessary. 

The distal stump in the extraconal space was released in its normal 

anatomic position .  Other ocular and orbital structures were intact. 

The abnormal head position remained for the first 3 days after 

the operation.  Ptosis of the right l id  had decreased by 1 mm.  The 

patient defaulted fo l low-up thereafter. 

Patient 2 

A 1 5-year-old g i rl presented in 2005 with trauma to the left eye 

caused by a carpet-weaving hook whi le  weaving a carpet. She 

sought medical consultation with in 24 hours of injury. The patient 

had no relevant medical history. 

She had acute d iplopia in the primary position and down gaze. 

At examination, there was m i ld lid oedema, erythema, and a sl ight 

hymosis. No proptos is was detected . The visual acu ity for both 

eyes was 20/20. The IOP  in both eyes was with in  normal l im its. 

The reaction of the pupi ls to l ight and near reflexes were normal. 

At examination of ocular motil ity, there was restriction of passive 

duction of the left globe upward and inward; the globe moved freely 

in all other fields. There was mi ld superior obl ique muscle under­

action .  Otherwise, ductions and versions were norma l .  Cover­

uncover test revealed left hypertropia measuring 1 5  PD in the primary 

position by alternate prism cover test (Table 2 and Figure 6). 

The left hypertropia increased to 25 PD when ti lt ing the patient's 

head to the left, and decreased to >5 PD when tilting the head to 

the right. Sl it-lamp examination of the left eye revealed mi ld oedema 

Figure 4. Left hypertropia increasing in right gaze, with limitation of depression Figure 5. Exploration revealed that the superior oblique muscle was lacerated 

of the left eye at adduction. 20 mm proximal to the trochlea. 
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Table 2. Patient 2 - deviometry (sequential prism measurement). 

Left gaze 

Orthotropia 

Left hypertropia = 5 

Orthotropia 

Primary position 

Left hypertropia = 1 5  

Left hypertropia = 1 5  

Left hypertropia = 1 5  

Right gaze 

Left hypertropia = 20 

Left hypertropia = 20 
Left hypertropia = 25 

Figure 6. Right hypertropia increasing at left gaze with limitation of right eye 

depression at adduction. 

and erythema of the upper l id ,  especial ly on the nasal side. There 

was a smal l  subconjunctival haemorrhage at the superonasal 

part of the bulbar conjunctiva. A small conjunctiva! laceration was 

seen at the site of the haemorrhage, but the g lobe was i ntact. 

There was redundant tend inous tissue with in  the laceration site 

(Figure 7). Ind i rect ophthalmoscopy was unremarkable, except for 

sl ight commotio retinae at the superonasal quadrant of the reti na. 

There was 1 0° of left excyclotropia on double Maddox rod test. 

The patient was adm itted for exploration under local anaes­

thesia. Exploration revealed a superior obl ique tendon laceration 

p rox ima l  to the m uscle insertion .  The trochlea was i ntact. The 

proximal end of the superior ob l ique muscle was not found .  The 

cut end, which was left in  the correct anatom ical position, and the 

conjunctiva! laceration were repaired. The measured deviations 

did not change 1 week postoperatively. No steroid injection was 

attempted . The patient defaulted fo l low-up thereafter. 

Discussion 

Traumat ic  laceration of extraocu lar  m uscles usua l ly  occurs 

after severe orbital or ocular injury, and mostly affects the rectus 

muscles. It is unusual to encounter penetrati ng injuries that affect 

the superior obl ique tendon in an isolated manner, without also 

damaging the bony orbit, the troch lear area, or both .4 If modern 

shatterproof g lass was not used in  automobi le windshie lds,  this 

type of injury would occur as a result of motor vehicle accidents.7 8 

Other objects such as a ski pole , 1 3 tent pole, or metal wire 10 can 

also cause d i rect injury to the tendon. 
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Figure 7. Redundant tendinous tissue within the laceration: 

In patient 1 ,  it is l i kely that the superior obl ique muscle was 

severed prox imal to the trochlea when the patient withdrew the 

metal hook from the orbit. Dow reported a s im i lar i njury caused 

by a sharp p iece of metal fence wire that was forceful ly pul led out 

of the orbit. 1 0 Dow anchored the avulsed segment of tendon to the 

media l  orbital wal l ,  adjacent to the trochlea and obtained good 

results with ful l ocular mot i l ity. 1 0  Bachynski and Flynn reported 

two similar injuries caused by a spring- loaded hook used to balance 

window frames and the hook end of a brake too l . 4  The superior 

obl ique tendon was sacrificed in  these patients . Over t ime, the 

restriction in  e levation and inflammatory response induced by the 

exposed tendon was re l ieved,  but there was marked super ior 

obl ique muscle palsy. Subsequent contralateral i nferior rectus 

recession combined with ips i lateral i nfer ior ob l i que  recession 

restored excellent ocular motil ity and a satisfactory field of binocular 

single vision.4 

Extraocular muscle dysfunction is a rare surgical complication 

of s inus surgery. Rosenbaum and Astle descr ibed 5 patients 

w ith acqu i red strab ismus and sym ptomatic verti ca l  d i p lop ia  

secondary to  sinus surgery. 14 In  a l l  patients, the resultant d iplopia 

was d isabl i ng .  Four patients had frontal s inus window surgery 

performed,  with inc is ions p laced in the superonasal quadrant 

of the orbit, below the eyebrow (a modified Lynch incision). Three 

pat ients deve loped super io r  ob l i q ue  pares is and the fourth 

developed Brown's syndrome. The location of the skin incision was 

critical to injury in the trochlear area. The fifth patient underwent 

a nasal po lypectomy and antrostomy with secondary orb ita l  

haemorrhage and proptosis, which resulted in  mi ld  inferior rectus 

paresis. Lauer et al described a patient with acqu i red Brown 's 

syndrome due to entrap ment of the super ior  ob l i que  muscle 

tendon in an orbital roof fracture. 1 5 Thacker et al described a patient 

with superior obl ique palsy fol lowing endoscopic sinus surgery. 16 

Legge et al descr ibed 3 patients w ith hypertropia fo l lowi ng  

penetrat ing trauma to t he  trochlea.  1 7  Each pati ent underwent 
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computed tomography and/or magnetic resonance imag ing  to 

assist in determin ing the mechanism of superior obl ique muscle 

dysfunction. Wise et al described 5 patients with dog-bite syndrome 

- palsy of the superior obl ique muscle and a paradoxic inabi l ity 

to e levate the eye i n  adduction . 1 8  It has been suggested that no 

treatment should be g iven in  the acute phase un less there are 

symptoms in the pr imary posit ion ,  in which case, peritrochlear 

i njection of a depot steroid admin istered with i n  2 weeks of the 

injury may be of benefit. If the ocular motil ity is sti l l  s ign ificantly 

restricted after several months, an attempt can be made to remove 

local scar tissue, with insertion of anchor sutures; recession of the 

inferior rectus of the fel low eye with adjustable sutures should 

correct residual symptomatic hypertropia. 1 8  

The interesting f ind ing in  the patients in  th is  report was the 

absence of accompanying ocular or orbital inj uries, except for a 

small hole in the conjunctiva from which the muscle was protruding 

and avulsion of the trochlea in patient 1 and a smal l  conjunctiva! 

laceration and subconjunctival haemorrhage in patient 2 .  

Carpet weavers use  a weaving hook  to  t ighten the  carpet 

knots in  a pendular movement in the vertical p lane.  The injury to 

the superior ob l ique muscle in these patients occurred after the 

hook had passed under the upper lid and had perforated the con­

junctiva, engaging the muscle 's tendon and exerting a tractional 

force on the retu rn .  The withd rawal of the hook from the orbit 

probably produced more s ign ificant damage than its entry into the 

orbit. As the hook was withdrawn, the d istal reflected portion of 

the superior obl ique tendon was pul led forward into the conjunctiva! 

laceration .  The later adherence of this part of the tendon to the 

lacerated conjunctiva produced more troublesome symptoms for 

the patients than the decreased field of single b inocular vision. 

These patients were interesting because of the mechanism and 

type of injury. These authors suggest that for patients with superior 

ob l i que  m uscle l aceration in whom pr imary repair  is d ifficu lt 

or imposs ib le ,  releasing the muscle in its anatomic  position is 

appropriate. Despite the fact that the surgery d id not i mprove the 

f ie ld of single vis ion, the patients found that it made them more 

comfortable because it el iminated annoying eye movements. Patient 

2 had an unusual form of 'canine tooth' or Knapp-type VII superior 

ob l ique palsy, in  that restriction in  e levation and adduction with 

paresis in  the area of the superior obl ique muscle was noted . This 

patient i l l ustrates that, although such restrictions occur in  the 

area of the trochlea, restriction may arise anywhere along the length 

of the superior obl ique muscle. 

Both of these patients demonstrate that penetrating injuries of 

the superonasal l id and orbit should trigger a high index of suspicion 

that the superior obl ique muscle m ight be affected .  The d ifferent 

angle of deviation in  these patients may be related to the severity 
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of the causative trauma. Extension of injury to the intermuscu lar 

septum and muscle pu l leys may result in hypertropia.  Surgical 

exploration of the area may be the only way to reliably detect foreign 

bodies, entrapment of the muscle in  the bony orbit or l id, or partial 

transaction of the muscle .  It may be helpful to treat the restrictive 

and paretic components separately. Early i ntervention to free 

entrapments or adhesions seems advisable, with later intervention 

to correct a stable superior obl ique paresis if it is not possib le to 

strengthen the damaged superior obl ique at the time of the in itial 

procedure. Bachynski and Flynn found recession of the contralateral 

inferior rectus muscle with an adjustable suture to be valuable for 

such patients. This procedure may be combined with other muscle 

repair procedures.4 
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Letters to the Editor 

Bilateral Acute Myopia and Angle Closure Glaucoma 
following Topiramate Therapy 

Dear Editor, visual b lurring and ocular d iscomfort may be the in itial symptoms, 

eye care providers are likely to be the first health care professionals 

A 35-year-o ld  woman presented with sudden onset of b lurr ing to see patients with these condit ions. 5 Importantly, topi ramate 

of v is ion and m i ld ocu lar d iscomfort. At exam inat ion,  she was should be suspected when patients present with b i lateral myopia 

found to have shal low anterior chambers with raised intraocular and angle closure, since an iridotomy does not improve the cl in ical 

pressure ( IOP) of 40 mm Hg in  both eyes. Her uncorrected visual course. 

acu ity (UCVA) was 6/36 in  both eyes. Gon ioscopy revealed closed 

ang les with a flat iris configuration. A hazy view of the optic nerve 

revealed normal cup-disc ratios. Her i n itial medical h istory was 

unremarkable. 

A laser per ipheral ir idotomy was performed, but the IOP and 

anterior chamber depth remained unchanged after 24 hours .  A­

and B-scan ultrasonography revealed relative lens thickening and 

360° ci l iochoroidal detachments in both eyes. Refraction revealed 

myopia of 8 .00 D in both eyes. During a second medical history, the 

patient mentioned using topi ramate as migraine prophylaxis for 

the previous 1 0  days, but had stopped taking the drug when 

adm itted to hospital. The fol lowing day, repeat refraction revealed 

3 . 00 D of myopia in  both eyes with s imu ltaneous deepen ing of 

the anterior chambers. After 4 days, she was completely symptom­

free with a UCVA of 6/6, deep anterior chambers, and normal IOP 

in both eyes. 

Top i ramate , a su lfamate-substituted monosacchari de, is an 

antise izu re medication that is also used for the management of 

migraine, depression, and neuropathic pain. Top iramate may cause 

id iosyncratic c i l iochoroidal detachments and c i l iary body oedema 

lead ing to anterior d isp lacement of the lens-iris d iaphragm,  lens 

thicken ing ,  and acute angle closure g laucoma. 1 These signs are 

revers ib le with immed iate d iscontinuation of the drug . 2·4 S i nce 
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Delayed Haemorrhage - a Potential Late Complication of 
Routine Chalazion Surgery 

Dear Editor, 

A 36-year-old man presented with acute non-traumatic profuse 

b leeding from his left eye 5 days after uncompl icated chalazion 

removal from under the left eye l id .  The patient was otherwise fit 

and healthy. There was no prior h istory of coagulopathy or fam ily 

© 2007 Scientific Communications International Limited 

h istory of bleeding d isorder. The hospital record showed that no 

preoperative anticoagulants had been given. 

Ophthalm ic  exam ination revealed normal visual acu ity and 

an intact eye globe. Eversion of the tarsal p late revealed a single 

arterial vessel bleeding at the site of operation.  The vessel was 

thermal  cauter ised and the patient's l eft eye was pressure 
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patched. Ophthalmic examination the next day was unremarkable. 

Chalazion surgery is a common m inor ophtha lmic surgical pro­

cedure. 1 Compl ications such as postoperative b leed ing usual ly 

occur with in  the first 24 hours .  To date, there has been only one 

case report of delayed postoperative b leeding compl icating chala­

zion surgery in  an elderly lady with a history of hypertension .2 

Th is patient i l l ustrates that de layed (5 days) postoperative 

b leed ing is poss ib le  in an otherwise healthy i nd iv idual with no 

h istory of antecedent eye l id  trauma or hypertension. The normal 

location of the per ipheral  vascu lar  arcade of the lower l i d  is 

inferior to the lower tarsal border. B leed ing usual ly arises from 

one of the perforating branches of the marginal arterial arcade, 

which is small and l ies on the tarsus just 3 mm from the l id marg in .  

The inferior palpebral arterial arches are attached to numer­

ous vessels from both the med ial and lateral s ides .  3 However, 

anomalous vessels  are known to ex ist and can pose problems 

i n  identify ing the source of the b leed i ng .  These branches may 

be i nadvertently damaged i n  chalazion surgery. This patient's 

experience serves as a reminder that complications can occur after 

a s imple chalazion excision and drainage, despite patients' good 

health and surg ical haemostasis. 
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Triamcinolone lntracameral Penetration following Peribulbar 
Injection Masquerading as Postoperative Endophthalmitis 

Dear Editor, 

A 60-year-old man underwent cataract surgery via a superior scleral 

tunnel small incision, b imanual nucleus del ivery, and rigid posterior 

chamber intraocu lar lens implantation. Sph i ncterotom ies were 

performed at 8 sites due to a miotic pupil (2 . 5  mm in d iameter). The 

fellow eye had retinal geographic atrophy, so his visual prognosis 

was l im ited. 

On the fi rst postoperative day, a hypopyon of 2 mm was noted 

in the anter ior chamber. There were no vitreous cel ls , external 

d ischarge, l id oedema, chemosis, conjunctiva! injection ,  corneal 

oedema, or pain .  There was trace to m i ld  cel lu lar reaction in  the 

anterior chamber and the red reflex was good.  His v is ion was 

hand motion to counting fingers at 25 cm. H is eyes were checked 

every 1 2  to 24 hours and a presumptive d iagnosis of reactive 

endophthalm itis was made. 

The hypopyon cleared by the fourth postoperative day, his vision 

improved to counting fingers at 1 m,  and mild ocular hypertension 

resolved. At fund us exam ination, advanced age-re lated macular 

degeneration was noted. At the 3-month fo l low-up visit ,  his vision 

had improved to counting fingers at 2 m .  

The surg ical steps and the medical record were reviewed .  At 

the end of the operation ,  a per ibu lbar injection of triamcinolone 
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acetonide was given in the inferotemporal quadrant. The palpebral 

fissure was narrow and the access to the sub-Tenon's space was 

l im ited . Documentation showed that the medication d ispersed 

subconjunctivally and leaked onto the external eye and the cornea. 

It was also documented that the scleral tunnel was bleed ing ;  the 

bed was cauterised at the end of the operation to prevent intraocular 

blood penetration and postoperative hyphaema. The wound edge 

was retracted s l ightly at the temporal end and was not optimally 

approximated by the neighbouring sutures. 

It is noteworthy that several of the conventional precautions 

for endophthalmitis prophylaxis had been taken ,  i nc lud ing peri­

operative topical qu inolone antibiotics, 5% povidone-iodine forniceal 

and lid margin preparation, irrigation by vancomycin-supplemented 

balanced salt solution ,  and a subconjunctival antibiotic .  

The differential d iagnosis for a postoperative hypopyon should 

i nc lude  i nfect ious endophthal m it is ,  reactive endophthalm it is 

( i n c l u d i n g  toxic anterior segment syndrome) ,  and pseudo­

endophthalm itis (triamcinolone- induced pseudohypopyon in  the 

relevant context). 1 ·3 In  this patient, the symptomatology and the 

course were not consistent with true endophthalm itis; the acute 

onset of the condition ,  with in  the first 24 hours, should have been 

accompanied by more fu lminant findings. However, the presentation 

was less severe than that of a reactive process and the anterior 
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chamber ce l lu lar  reaction was d isproportionately less than the 

hypopyon observed. I nteresting ly, there was lack of vitreous cellular 

reaction and pain at fo l low-up.4 

lntravitreal triamcinolone is now recommended for persistent 

d iabetic and cystoid macular oedema and exudative age-related 

macular degeneration,  and is being considered for the management 

of ret inal ve in occlusions.4-6 l ntraocular i njections may result i n  

pseudohypopyon,4-6 especial ly in an  opened posterior capsule, and 

exam ination of anterior chamber aspi rates has shown hypopyon 

of triamcinolone crystals. 5 

Routine peribu lbar sub-Tenon 's i njection of triamc inolone has 

been shown to be as effective as postoperative topical steroids for 

contro l l ing postoperative uveitis. 7 However, agents i rr igated onto 

the external eye or i njected peribulbarly can gain access i nto the 

eye.8 In  this patient, triamcinolone apparently gained access to the 

anterior chamber through the gap in  the scleral wound .  
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Spontaneous Hyphaema due to Iris Tufts 

Dear Editor, 

An 84-year-old man presented with reduced vision of his right eye 

on waking.  He had no history of pain ,  photophobia, or ocular trauma. 

He had b i lateral moderate cataracts and hypertension, for which 

he took medication. At exam ination ,  h is visual acuity was 6/36 in 

the r ight eye and 6/1 2 i n  the left eye. A small blood clot was noted 

Figure 1 .  (a and b) Biomicroscopy photographs of iris tufts. 

Asian J Ophthalmol. 2007 Vol 9 No 6 

in the anterior chamber, attached to the i ris , in h is r ight eye. He 

had no rubeosis and his i ntraocular pressure was normal .  Ocular 

exam ination was satisfactory. 

The patient was treated with topical predn isolone and cyclo­

pento late eye d rops and made a good v isual  recovery. At h is  

second fol low-up visit, when the blood clot had resolved, he was 

noted to have iris tufts (Figure 1 ) . Iris neovascular tufts, also known 
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as cap i l lary haemang ioma or  m i crohaemang ioma of the i r is ,  

are b i om ic roscop ic  cap i l lary outg rowths from the pap i l lary 

margins. They were first described by Cobb in 1 969 and are there­

fore also known as Cobb's tufts. 1 The vascular tufts may be single 

or multiple, are usually bi lateral, and are 1 5  to 1 50 µm in size.2 The 

tufts are separated from each other and do not form a vascular 

network .  F l uoresce in ang iography demonstrates leakage from 

these lesions.2 

Pupi l lary vascu lar tufts have been described in elderly people, 

in  patients with d iabetes me l l itus, myotonic dystrophy, Stu rge­

Weber syndrome,  or reti na l  venous occlus ion ,  or i n  association 

with haemangioma of the orbit or eye l id .  Although the lesions are 

ben ign  and recurrent haemorrhages are unusua l ,  ser ia l argon 

laser photocoagulation of the iris vascular tufts can arrest further 

ep isodes of spontaneous hyphaema and faci l itate uneventfu l  

cataract surgery. 3·4 
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World Glaucoma Day: A WGA/WGPA initiative 
6 March 2008, Global 

fighting the glaucoma pandemic poses some complex challenges. Although this disease 
is one of the main causes of blindness globally, glaucoma doesn't elicit a 'sympathy factor' 
like other blinding diseases, mainly because of the wide geographical variation of required 
glaucoma prevention measures. More specifically, in developing countries where cataract or 
1iver blindness is endemic, there is little incentive to invest resources in diagnosing a disease 
that will require lifelong treatment and sophisticated follow-up. In developed countries, the 
pharmaceutical industry �md health authorities consider that it is a relatively well-addressed 
disease, with limited unmet needs, especially when compared with conditions such as cancer, 
acquired immunodeficiency syndrome or, in the field of ophthalmology, retinal degeneration. 
Furthermore, the specific visual needs of patients with glaucoma are not well known by the 
authorities, doctors, and sometimes by the patients themselves. 

Add to these considerations the incredible fact that globally, for every diagnosed patient 
with glaucoma there is an undiagnosed one, and tl1e need for increased glaucoma awareness, 
advocacy, prevention, and education becomes obvious. To jumpstart a global ru1d highly visible 
effort to coordinate activities in these areas, the World Glaucoma Association (WGA) ruid the 
World Glaucoma Patient Association (WGPA) have taken the initiative of orgru1ising the first 
World Glaucoma Day on 6 March 2008, hopefully to be established as ru1 ruinual event. While 
significru1t efforts are directed at achieving recognition of World Glaucoma Day by national or 
international organisations (several countries are considering issuing World Glaucoma Day 
stllillps, for instance) , this will mostly be a day for local events to be simultaneously orgllilised 
around the globe, in the form of newspaper articles, radio and television coverage, screening 
crunpaigns, 'open-door' days at glaucoma clinics, and so on. As these events will ultimately 
rely on voluntary work at every level, the WGA is calling upon all enthusiastic ruid resourceful 
volunteers to propose and implement new ideas for local and global events, to make the first 
World Glaucoma Day a resounding success. 

Increasing Community Awareness 

As glaucoma is a progressive disease causing irreversible visual loss, usually without warning until 

it is relatively advanced, and because 50% of affected people in  the developed world, and 90% in  

developing countries, do not know they have the condition, and are not receiving treatment, we 

believe community awareness needs to tie increased. This includes awareness of the disease, 

and of the need to have regular eye checks, thereby permitting earlier detection and avoidance of 

preventable visual disabil ity. 

We w i l l  work for recog n it ion  tJy n at iona l  and i nternationa l  org a n i sati o n s  and several  

governments in various ways, such as issuing commemorative stamps and media releases. WGA 

and WGPA wil l  provide resources to assist local activities, including newspaper articles, radio and 

television coverage, public glaucoma 'screening'  campaigns in  public places and 'open-door' days 

at glaucoma clinics and ophthalmology departments. 

WGA and WGPA ask you how you could contribute to the success of World Glaucoma Day. An 

Expression of Intent form listing various activities that could tie organised on or around 6 March 

2008 is printed on page 276. This is tJy no means exhaustive: al l  ideas would tie most welcome, 

and would tie shared globally. Please indicate to us what activities you would like to organise, or 

nominate someone who would work with you. Please send the completed form electronically to one 

of the Physician Liaison Committee Members l isted below, or to the WGPA tJoard member or liaison 

officer in your country (cc: George LamtJrou). 

• Ivan Goldberg, WGA President and WGPA Co-Chair, Physician Liaison Committee 

E-mail :  eyegoldtJerg@gmail .com 

• Robert Ritch, WGPA Co-Chair, Physician Liaison Committee 

E-mail :  ritchmd@earthl ink.net 

• George LamtJrou, WGPA EVP, Physician Liaison Committee; WGD Global Project Leader 

E-mail :  gnlamtJrou@hotmail .com; george@lamtJrou.eu 

• Scott Christensen, WGPA President 

E-mai l :  scott@glaucomafoundation.org 
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Hari Glaukoma Sedunia 

NGAY GLAUCOMA THE G lOI 
Diinya Glokom Giinii 
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Wereld Glaucoom Dag 

Dia Mundial del Glaucoma 

Dia Mundial do Glaucoma 

Journee Mondiale du Glaucome 

Welttag des Glaucoms 

Giornata Mondiale del Glaucoma 

ncxyKoaµ ux H µ€pcx rxcxuKwµ cxTOc; 

rXcxUKWµ CXTO<; ncxyKoO'µ LOV 'Hµcxp 
Dies Glaucomatis Universalis 

DIES GLAUCOMATIS UNIVERSALIS 

Me>KAYHapoAHbl� AeH b  rnayKOM bl 
Nemzetkozi Zoldhalyog Nap 

Xan b1 Kapan b1 K rn ayKo Ma KyH i  

Swiatowy Dzien Glaucomy 

Ziua Mond iala a G lauco m u l u i  
Dydd Byd Glaucoma 

Diwrnod Byd Glaucoma 

Wereld Glaukoom Dag 

lhlabathi Glaucoma lmini 

Wiase Nyinaa Glaucoma Da 

L.wtlwzluwphwiJ:iu q.pmqnt.fwiJ:i Op 
Kelame Petee Glaucoma Liwe 

Xexeame Kataa Glaucoma Nkeke 

Dzen Fee Glaucoma Gbi 

Ranar Tunawa Da Ciwon ldo na 
Gilakoma A Duniya 

Ubochi uwa nile necheta Glacoma 

Ayajo Agbaiye Arun Oju ti anpe nu 
Glokoma 

Umsanzi Glaucoma l langa 
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WORLD GLAUCOMA DAY EXPRESSION OF INTENT FORM 

Please, put an "X" in one of the ) columns marked "ves" ,  "no" or "maybe" and ti l l  in the contact person's details, if not yourself (or write "myself ' ) .  

I f  you cannot organize the activity, b u t  you think that someone else could, please p u t  a n  "X" in  the · ·no" column and acid that person's contact 

details - or at least their name - in the last column.  Please add your own contact details at the bottom of the page. 
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ACTIVITIES 

Contact newspaper to publ ish an article 

Write newspaper article (you can also use the "contact 
person details" column to nominate suitable persons 
to do that) 

Contact radio station to cover the WGD 

Contact TV channel to cover the WGD 

Lobby my country's postal services to issue 
commemorative stamps 

Organize open-doors event at my institution 

Organize free screening day at my institution 

Organize free screening at publ ic site (mal l ,  market, 
place of worship,  town hal l ,  community center, etc) 

Organize patient-educational conference at my institution/ 
at a publ ic site (please delete one) 

Organize a patient-run conference at my institution/at 
a publ ic site (please delete one) 

Participate at a conference if someone else organizes it 
(you can also use the "contact person details" column to 
nominate suitable persons to speak at conferences) 

Post on my website, biog or newsletter/BBS relevant material 
advertising the World Glaucoma Day, and/or brochures, a 
patients' journal ,  patient interviews, etc (please delete as 
appropriate or add your ideas for an on l ine event) 

Distribute at my practice/institution/at a publ ic site pri nted 
material advertising the WGD, and/or brochures, a patient's 
journal, patient interviews, etc (please delete as appropriate) 

Other activity idea (please f i l l  i n) 

Other activity idea (please fi l l  in) 

Other activity idea (p lease fi l l  i n) 

Other activity idea (please f i l l  in) 

Yes No Maybe Contact person detai ls 

t 
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IMAGE Modules - in Summary 

The South East Asia Glaucoma Interest Group (SEAGIG)  is proud 
to announce that all 9 modules from the educational resource 
that has emerged from the In i tiative for Management, Aware­
ness and Glaucoma Education ( I MAGE) project have now been 
launched. Aiming to enhance glaucoma management through­
out the region,  this comprehensive sl ide and video kit i s  the 
result of contributions from more than 50 leading experts from 
7 Asian countries. The resource covers the spectrum of glaucoma 
management, from diagnosis to follow-up, using the Asia Pacific 
Glaucoma Guidelines as its curriculum basis. 

Intended for use by ophthalmologists for their own educational 
advancement, as well as to facil i tate educational programmes, 
the sl ides have been prepared by SEAGIG/IMAGE members to 
encompass topics that are clinically relevant to glaucoma care in 
the region and slides that have educational value relevant to the 
region.  All modules are now avai lable on the SEAGIG website, at 
www.seagig.org. Thumbnails will be freely visible by all visitors, 
with the full slide sets freely accessible by SEAGIG members. 

Module 1 :  Glaucoma Assessment 
This presentation aims to provide the practicing ophthalmologist 
with an updated understanding of the assessment of patients 
with glaucoma and those suspected of having glaucoma. Following 
the concepts outlined here can translate into improved detection 
and evaluation of glaucoma and, ul t i mately, more effective 
prevention of visual loss and blindness. Thjs module provides an 
overview of objectives and components of an initial assessment, 
including patient hi stories, examination,  and development of 
a management plan based on findings. 

Figure 1 .  

Outl i ne 

I .  Five rules for assessment of 
the optic disc in glaucoma 

I I .  Detecting glaucoma 

1 1 1 .  Detecting progression 

IV. Examples 

V. Test your knowledge 
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Module 2: Gonioscopy 

The GonioscojJy module discusses the aims ,  princi p les, and 
methods of gonioscopy. Gonioscopy is an important c l in ical 
skil l  required to diagnose and monitor various eye conditions 
associated with glaucoma. However, difficulties in  technique and 
interpretation may detract from its usefulness as a diagnostic tool. 
This workshop provides an overview of the different gonioscopic 
techniques used as part of a comprehensive ophthalmological 
examination to detect and assess glaucoma. I nstruction aids 
include photographs, diagrams, and video cUps showing various 
gonioscopic procedures and equipment. 

Module 3:  Optic Disc Assessment/RNFL Overview 

Recognising the characteristic features of glaucomatous optic 
neuropathy is a critical component in identifying and caring 
for patients with glaucoma. The 5 rules for assessing the optic disc 
<Uld retinal nerve fibre layer (RNFL) in glaucoma will be introduced, 
followed by separate sections focused on detecting glaucoma and 
disease progression .  With practice, the clinician can perceive 
glaucomatous changes easily and accurately using the information 
provided in these sUdes. Sample photographs are included for the 
purposes of discussion and testing participants' skills. 

Module 4: Automated Perimetry 

Automated perimetry is the gold standard for diagnosis and 
management of glaucoma. A careful appraisal of an automated 
perimetry printout wil l  enable the practitioner to identify a visual 
field defect, determine whether the defect is due to glaucoma, 
and estab l i sh whether the les ion is progress ing .  However, 

Figure 2. 

Five rules for assessment of 
the optic disc in g laucoma (5 )  ............. .... .. -"' 
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interpretation requires both an understanding of the principles 
involved and practice. This presentation is intended to act as a 
practical guide to automated perimetry and its role in the cLiagnosis 
of glaucoma. Sample printouts are provided throughout the 
module to show clinicians how to interpret perimetry results in a 
systematic manner. 

Module 5: Setting IOP Targets 

Reducing the intraocular pressure (IOP) level is an important 
goal when treating patients with glaucoma, as several clinical trials 
have shown that most glaucoma-induced damage is pressure­
dependent. Keeping IOP in check benefits patients by protecting 
the optic nerve from damage and preserving the visual fie ld .  
However, determining the specific level to which !OP should be 
lowered to achieve optimal glaucoma management in every 
patient is a challenge. This module covers the rationale for setting 
target IOPs and outlines data from important glaucoma clinical 
trials with their implications for patient management. 

Module 6: Medical Treatment 

The Medical Treatment module provides an overview of the 
medical therapies available for the treatment of glaucoma. Clinical 
data on the efficacy and safety of these medicines is presented. 
Tips for optimising medical treatment, including how to maximise 
patient adherence, are covered in the first section of this module. 
A medical treatment algorithm is provided to guide clinicians in 
making treatment decisions, and the pros and cons of various 
drug classes are also discussed. The next portion of this module 
presents some of the clinical trial data avai lable on the effkacy 
and safety of these medicines. Finally, the role of preservatives in 
ocular medications is explored. 

Module 7: Laser Treatment 

The Laser Treatment module covers some of the laser therapies 
available for open angle glaucoma and angle closure glaucoma. 
These guidelines are intended to help clinicians choose the most 
appropriate treatment for their patients and also provide useful 
tips on pre- and postoperative care. Each of the laser procedures 
( laser trabeculoplasty, i ridotomy, i ridoplasty, and cyclophoto­
coagulation) wiU be covered in detai l ,  including an explanation 

Comments and Suggestions 

of the procedure, when it is appropriate and why it is used, and 
general guidelines for managing the procedure. 

Module 8: Surgery 

The Surge1:J 1 module outl ines some of the common surgical 
options avai lable to treat open angle, angle-closure, and child­
hood glaucomas. Upon finishing this module, clinicians should 
have a better u n derstanding of  when su rgery is the most 
appropriate treatment choice and how to augment surgical 
procedures with pre- and postoperative care to optimise patient 
outcomes. 

After beginning with an overview of when surgery is the most 
appropriate treatment for glaucoma and the indications for 
surgery, this module provides a more detai led look at some 
commonly performed surgical procedures, inc luding trabe­
culectomy, bleb revision , and i ridectomy. Su rgical ' pearls '  
explaining each step of the procedure are inc luded to give 
clinicians additional guidance on technique. 

Module 9: Follow-up 

The Follow-ujJ module is  in tended to aid c l inicians in the 
long-term management of patients with glaucoma, including 
how to assess the effects of treatment on the patient's overall 
well-being, identify features indicating optic disc changes, and 
evaluate disease progression.  
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The SEAGIG-IMAGE Project Working Group has endeavoured to make this educational resource as comprehensive as possible. 
It is intended to be user-friendly and responsive to the challenges faced by ophthalmologists and glaucomatologists today. Your 
feedback will be welcomed, including any suggestions for improvement. Please contact the SEAGIG-IMAGE Project Working 
Group, via Asian journal of OjJhthalmology, at: editor@seagig.org.  
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The Sth Congress of the South East Asia G laucoma Interest Group ( SEAGI G  

2008) and the 6th Meeting o f  the Asian Angle-Closure Glaucoma Club (AACGC) 

wil l  take place in Seoul ,  Korea, from 2 5 - 2 7  September 2008. SEAGI G  was 

established to facil itate contact between glaucoma specialists in the region , 

to encourage collaborative research and service projects, to increase the 

opportunities for exchange of skills and knowledge in  this rapidly advancing 

field, and to assist comprehensive ophthalmological colleagues and other 

eye care workers (whether medically trained or not) to keep up to elate with 

advances in  al l  aspects of glaucoma diagnosis and management. The aim 

of the AACGC is to establish a scientific network for Asian glaucomatologists 

who are interested in exchange of knowledge about angle closure glaucoma. 

• 

The conference organising committee plans to introduce an educational and 

scientific  programme that will cover cutting-edge basic and clinical research 

topics in the field of glaucoma. You are invited to make the scientific programme 

more dynamic and stimulating by submitting abstracts and registering for 

the conference. 

Symposium Themes 

• Normal-Tension Glaucoma 

• Glaucoma Screening and Awareness in Asia 

• Medical Treatment 

• Surgical and Laser Treatment 

• Imaging and Diagnosis 

• Controversies/Future Trends 

• Neuroprotection in Glaucoma 

• Angle-Closure Glaucoma 

Important Dates 

Abstract submission deadline 

Early registration 

Abstract acceptance notice 

• 

For further details ,  contact the website at: 

www.seagig2008seoul .org 

Enquiries should be directed to: 

info@seagig-aacgc.org 

6 June 2008 

30 June 2008 

1 1 July 2008 
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Win a Trip to Seoul for SEAGIG 2008 
the 2008 Writer's Avvard 

Do you have a scientific paper that you would l ike to have published in Asian Journal 
of OPHTHALMOLOGY·1 The South East Asia Glaucoma Interest Group (SEAGIG ) ,  in 
conjunction with Asian Journal of OPHTHALMOLOGY, is  offering the opportunity 
to attend the SEAGIG 2008 meeting in Seoul ,  Korea, 2 5-27 September 2008 absolutely free 
to the first author of the best scientific paper submitted before ( .\ r . 0 . 

The 2008 Writer's Award includes free transportation ( economy air ticket ) ,  registration 
at the conference, and accommodation at the ' ,o I c S · (conference hotel ) .  The 
award-winning paper wil l  be publ ished in the ,, e me 2 0 issue of Asian Journal 
of OPHTHALMOLOGY, which wi ll be distributed at the SEAGIG 2008 meeting. (Details 
of the meeting are avai lable at www.seagig2008seoul.org) 

Submitted papers must be Original Articles that have not been previously published in,  
and are not currently under consideration for, any other journal . Submitted manuscripts 
must fol low the guidelines set out in the Information for Authors on the SEAGIG website 
(www.seagig.org/authors.php) .  

Dr Hemamalini Arvind, winner of 
the 2006 Writer's Award 

The papers wil l  be judged on the basis of their scientific content, the clarity of writing, and manuscript preparation by 
a panel of SEAGIG members. The judges' decision will be final. 

I 
� ' ACS AND SNEC 

SCIENTIFIC MEETINGS C • IZNE A  
.. 

s 

Singapore. 1 3 - 1 4  and 1 5- 1 7  March 2008 

c E T Y 

The Council of the Asia Cornea Society (ACS) welcomes you to the Inaugural Asia Cornea Society Scientific Meeting, which will 
be held from 1 3  to 14 March 2008 at the Shangri-La's Rasa Sentosa Resort, Singapore. 

True to the meeting's theme 'At the Forefront of the Eye ! ' ,  this inaugural meeting brings together leading corneal clin.icians 
and researchers from around the globe to share their expertise on pivotal medical and surgical developments at the cutting 
edge of the cornea and external eye, wh.ich are effecting paradigm shifts in ophthalmology today. 

Delegates attending this landmark meeting can look forward to a stimulating scientific programme consisting of scientific 
symposia, plenary lectures, and poster sessions. The Singapore National Eye Center (SNEC) 1 8th Anniversary In ternational 
Meeting immediately follows the ACS meeting. This meeting, to be held at the Suntec International Convention & Exhibition 
Centre from 1 5  to 17 March 2008, prom.ises a comprehensive range of teaching courses for 'The Practical Ophthalmologist'. 

For further information, visit the website at: www.asiacorneasociety.org/IACS.asp 
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I naug ura l  Asia Cornea Society 
Scientific Meeting 

1 3  to 1 4  March 2008 Shang ri-La's Rasa Sentosa,  S i n gapore 

Organised by the recently formed Asia Cornea Society 

(AC S ) ,  th is  meeting wi l l  feature the latest, the most 

adva nced and the cutti ng edge of management of 

corneal d iseases, s u rg ica l  and laser tech nologies true 

to its theme - At the Forefront of the Eye! 

Thematic Areas : 
• Deep Anterior La mel lar  Keratoplasty 

• E ndothel ia l  Keratoplasty 
• Femtosecond Laser-assi sted Keratoplasty 

• Keratoprosthesis su rgery 

• Ocular Su rface Transpla ntation 

• Ocular Surface D iseases 

• Emerging Corneal  I nfections 

• Keratoconus and Keratectasias 

• Eye Banking 

• Contact Len ses 

• Corneal Refractive S u rgery 

Look forward to a sti m u l ating scientific prog ra mme of 

symposia and plenary lectu res partici pated by leading 

and promin ent corneal  c l in ic ians and researchers from 

As i a ,  E u rope a n d  the USA con d u cted in the most 

relaxed and casual atmosphere .  

Register for the meeting before 

30 January 2008 for Early B i rd Rates ! 

Ophthalmolog ist or Physician 

US$ 200(S$ 320 ) 

Resident I Tra i nee I Eye Care Profess ional 

U S$ 1 OO(S$ 1 60 )  

Accompanying Person 

US$ 75(S$ 1 20 )  

www.asiacorneasociety.org 

* Dead l ine for Poster Abstract Submission : 1 5  January 2008 

About the Asia Cornea Society 
The formation of the Asia Cornea Society (AC S )  is spu rred by a common vis ion amongst corneal subspecial ists and 

resea rchers throughout Asia to foster the exchange of knowledge and i nformation on c l in ica l , educational and research 

aspects of the corneal su bspecialty with part icular focus and releva n ce to Asian corneal  d iseases. 

Contact Information 

Asia Cornea Society Secretariat 1 1  Third Hosp ital Aven u e  S ingapore 1 6875 1 
Fax : +65 6227 729 1 Emai l  : acs@snec.co m . sg 

www. asiacorneasociety.org 
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