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TRAVATAN® (travop10s1 0 004%1 Oph1halm1c Solution Sterile DESCRIPTION Travoprost 11 a high� selective, polent agon1st for !he fP pros1ano1d recep!Or l!s chemical name 1s 11opropyl 1Zl·J.1(1R,2RJR.55)-J5-d1hy(lroxy-2-[ilf3R)·3-hydroxy-J·[l11.1w·t11Huoro·m·tolyl)oryl·l ·butenylicyclopentyll·S·hep1enoaie l1s molecular formula 11 C20H35f305 Travoprost 11 a clear 
rnlorless to pale yellow oil which is vel'1 soluble 1n amon1111ie, methanol, octanol, and chlorofoim It 11 prac11cally insoluble 1n water TRAVA!AN® O OOJ'� Ophthalmic Solution 11 wpphed as a strrile. buttered aqueous 1olut1on of travopro11 with a pH of approx1mate1y 60 ,1nd an osmolal1ty ol approx1ma1ely 290 mOsmollkg Each ml al TRAVil.TM�® 0 004°'0 contains JO ug 
tiavoprost Preservative. bema!komum chloude 0.015%. Inactive lng1e<l1ents polyo�yl .tO hydrogenate<! castor 011, uome1ham1ne. b-011c acid. manmtol. edetate d1sod1um. sodium hydroxide and/or hydrochlouc aod (to ad1ust pH) and purified water CLINICAL PHARMACOLOGY Mechan11m of Arnon Jravopros1 fr� acid is a highly se1w1ve po1ent agomst for 1he FP promno1d 
recep!OT. fP receptor ngomm are report.al to re<luce intrnocular pressure by increasing uveoscleral outflow Pharmacokmet1cs/Pharmacodynam1csAbsorpt1on. Travoprost 1s absorbe<I through the cornea Studies 1n rabbits have shown peak (OncentrallOm 1n aqueous humoi were reached one to two houri following topical admm1sua1mn In humans. peak plasma concenuat1ons of 
ttavoprost lree aC1d were low (25 pglml or less) and occurred w1th1n 30 minutes following 1ap1ca1 adm1mrna11on Ehmmanon from plasma was rapid resulting in concentrations below the l1m1t of quan111a11on I< 10 IJ9'ml:1 by one hour Metabolism Travoprost, an 1sopropyl estfl prodrug, 1s rapid� hydrolyze<I by estmm 1n the cornea to !he b1olog1caily active frE'e acid Systemically 
travoprost free aod i1 rapidly and ex1ens1vely metab-Olize<I to 1narnve me1abol1tes 81otransl01mat1ons mclude beta·ox1da11on ol the u(carboxyi1c acid) chain to give the 1-2-dinor and 1.2.14-tetranor analogs 0�1da11on of the 15-hydroxi·I mo1d)'. as we I a1 reuu,:10� of the 13.14 double bond Excretion In rats. 95'\-o of a subcutaneous rad1olabeled dose was €l1mmated w1thm 24 
hou11. The ma1or route ol e11mmat1on was via the bile (61%) 1·,11h the remainder excreted by the k1dne� INDICATIONS ANO USAGE TRAVATAN® Ophtha1m1c Solunon 11 1nd1cated for th� re<luct1on of 1ntraocular pre11ure 1n patients with open·ang;e glaucoma or O(ular hyperttms1on CLINICAL STUOIES IRAVATAN® 0.004°0 Ophthalmic Solution dosed once daily 1n patients w11h 
open·�ngle glaucoma or ocular hypertension produce<! s1gmlicant reducnons m 1nuaocular prl.'\sure (IOP\ when use<! either as primal)' therapy or ad1unwve'y to llMOPllC· (11molol male ate ophtha1m1c solut1on) 0 5% BID As pr1maf)' the rap\'. JR.\,VAIAN'"' 0 OOJ •. do1e<I OD. 1educed IOP 710 9 mmHg Stable diurnal IOP reduCllons were achieved a1 ear�y as 1 1·;i:ek1 after ;n1!1a11on 
of therapy and were mamtame<I over the 6 to 12 month treatment periods in thri:e 13) well·controlled studies. fhe IOP re<luC11ons w11h fRAVAIAN10J ltravoprost 0.004°1) Ophthalmic Solutmn we1e superior to thole obtained with flMOPJIC and equa1 or bener ;han thos� obta1ne<I wrth XALA!Atl' llaianopwst ophtha1m1c solution) 0 005�0 OD TRAVA!AN® 0 00J0·o demonwated 
an earlier 1tab1l1zat1on of IOP reduction and bener IOP control throughout the day compared to XALAiAN" 0.005°.-:i. fRAVATAN® 0.004% was s1gn1hcan!ly more erteCT1ve (up to 1 ii mmHgJ than XALAIAN' 0 005°'1 in reducing IOP 1n biac� patients_ A 1e1ponder analysis (IOP rnduc!IOn _JO':a or mean IOP :___\ 7 mmHgJ demonstrated that I RAVAi AN':· 0004"0 had a 1rgmf1cantly 
higher responder rat€ 156%) compared ta XALATAN' O 005% ()0%) and which were both s1gmhcantly greater than llMOPnC· 140°'0). In a 6·month well·controlled study, TRAVAIAN® 0 004°0 dosffi OD ad1uncnvely to TIMOPTIC' 0 5% BID provided add111onal <'1nically s1gmhcant IOP reductions 16 to 7 mmHg) CONTRAINDICATIONS Known hype11ens1t1v1ty IO travoprost 
tienza'-komum chloride or any other 1ngre<l1ents m this product. TRAVATANIID may 1merfere with the maintenance of p1egnancy cmd should not be used by women durmg pregnancy or by women attemp1mg to llecome pregn,in1 WARNINGS !HAVATAN® may gradually change ey� color. 1mrea11ng the amount of brnwn p1gmenta1'0n 1n the iris by increasing the number ol 
melanosomes lp1grnent granules) m melanocytes rhe long term effects on the melano{ytes ,ind any consequences iltereof are currently unknown !he change 1n 10s color occurs slO\�ly and may not be noticeable for months to yenrs. Jhese chang€1 may be permanent Per1orb1tal andlor eyelid skin dnrken1ng has been reported 1n a11oc1at1on with 1he u1e ot IRAVAfAN® I RAVA I AN® 
may gradually change eyelashes 1n the uea1ed eye, these change1 include 1ncrea1ed length. thickness. p1gmentanon. and/or number of lashes. Patients who receive ueatm�nl 1n only one eye may experience 1ncrea1ed brown p1grnentatron of the 111s, penotb1tal and1or eyelid tissue, and eyelashes 1n 1he treated eye They may also e�per1ence d1spanry between the eyes 1n length, 
thickness, and/01 number of eyelashes Ihm changes in p1gmentat1on and lash growth may be permanent PRECAUTIONS General iltere have been r€ports of bacterral kera1111s associated wnh the use of mul11ple·do1e contame1s of !apical ophthalmic products These conta1ner1 had been 1nadvenently (Ontllm1noteJ by pal1en1s who. 1n rno1t me�, had a concurrent mneal disease 
01 a d1stupt1on of the ep1thel1al surface (see Information for Pa!1ent>) Patients may 1lowly develop increased brown p1gmen1a11on of the 1r11 fh11 change ma\' not bti noticeable tor mon1h1 to years I see Warnings) lh1s change 1n eye coior has piedomrnantly lleen 1een 1n patients with mixed colored 111de1, 1 e .. blue·brown, grey-brnwn, yellO\'I brown and green-brown; flowever, 1t has 
also been observed m patients with b1own eyes Ba1e<J upon info1mat1on !tom !he l1tera1we. the rnlor change 1s believed to be due 10 increased melanin content 1n the stromal melanocytes ol the 1111 Typically the brown p1gmen1a11on around the pup1' 1preads concenwally towmds the penphef)' rn affected eyes. but the entire 1r1s or parts ol 11 may become more brownish No 
funhe1 increase'" brown iris pigment ha> been observed aher discontinua11on ol neatmen!, but the resultant color change may Oe !J€1manen1 TRAVAIAN® should Oe u1ed 1'ilth cautmn m patients w11h arnve mtraornlar inflammation 11r1ti1luve1t1s) Macular edema. 1nc'uding cysto1d macular edema, has been reporte<I during treatment w11h prosiaglandin F2u analogues These 
reports have mainly occuued in apha�1c pa11ents. p1eudophak1c pa11ents with a tom posterior lens ca�ule, or m patients wrth known nsk factors lo! macular edema TRAVATAN® (travoprost 0 004%) Oph1halm1c 5olutrnn should be U1ed 1�1th cau\lon 1n these patient\ Pa11ent1 1hould remove contact lenses prrm to adrn1ms;ra110n o1 !he so!u11on Lenses may be reinserted i5 minutes 
following adm1ni>t1a11on of JRAVAIAN® Information for Patients Patients should be advised concerning all 1h€ information con tamed in the Warnings and Pre<aut1ons sec110111 Patients should a!so be 1ns11ucted to avoid allo1�rng the tip of the d11pem1ng contam�r to contact the P)'P or 1mround1ng slructures because !hi'> could cause 1he 11p to become contamma1ed by common 
b.Jcte11a known to cause ocular 1nlectrons Senous damage to the eye and subsequent lo1s of v1s1on may resu t from using comam1nate<I soluuons Pa11ents also 1hould tie advised 1hat tl they develop an 1ntercurrent ocula1 condition !e g .  trauma. or 1nlect1ons1 or ha�� ocular 1uigef)'. they should 1mme<l1ately seek 1he1r ph�1c1an 1 advice conwnmg the conimued use oi the 
multi-dose container Panents should be advised that 1f !hey develop any ocular reactions. pan1cularly con1unc11v1t1s and lid reae11on1. they should immediately seek their ph�1oan s adv1<e Patients should also be ad1'1sed thnt IRAVATAN·� contains benzafomum chloride which may be absorbed by contact lenses. Contact lenses should be removed prior to adm1mstra!!On oi the 
solunon. Lemes may be re1n1erte<I 15 mmute1 following adm1nistranon of TRAVATAN® If more than one topical ophtha:m1c drug is being used. the drug'i 'ihould be administered at ieas1 five 15) minute. a pan Carcinogenesis. Mutagenesis, Impairment of Fertilit)' Travoprost was not mutage111c •n bacteria. 1n one mouse iymphoma assay, 1n the mouse m1uonucleus tl'Sts and 1n 
the ral chromosome aberration assay In ar10ther mou1e lymphoma assay, higher concentrations of tra'10pro1t were slightly mutagenic only m the prmnce of act1va!1on enl'jmes In liie and early pos1·mortem evaluauons of ca11n09enrc1ty stud1e) 1n rats and mice 1ugge1t no evidence of a carcmogen1c poten11al Travoprost did not affect mJllng or femlity 1nd1ces 1n male or female 
rats at sutlcutaneous doses up to 10 �1gtkg!day (250 times the recommended human dose) fhe mean number of corpora lutea was >lightly reduced at that dose. and the pos1-1mplanta110n 'osses were 1ncrease<I. but was not affected al 3 11gl�glday 17511mes 1he maximum recommended human dose) Pregnancr Tera!ogenic Effects Pregnancy Category: C In reproduction 
studies conducted m pregnant rats and mice. t1avopros1 reduced fetal viability when administered during gestation at doses a1 low as 1 O pgikglday jlS t1mes 1he maximum recommended human dose) with the lowest no effect level at OJ pglkg/d.1y 17 S rimes the ma�1mwn recommended human do1eJ. The incidence of 1keletal malfoimatrons was increased 1n fetum of rat dams 
receiving travoprost by 1ub<ulaneous m1ect1on al 10 �1glkgtday 1250 nmes 1he maximum recommended human dose), but not at 3 pg/kglday (75 11mes the maximum recommended human dose) tlo fetal abnormal1t1es were observed in mice al I 0flg/kglday125 times lhe ma�1mum recommende<I human dose) No adequate and well-controlled studies have lleen performed in 
p1egnant women IRAVATAN® may mteriere w11h ihe maintenance of pregnancy and should not be used by women during pregnancy or by women a11empt1ng to become pregnant Nursing Mothers A study 1n lactating rats demonwated that radmlabeied travoprost and/or its metabolites wm excreted m milk It is nm known whether this drug or 111 metabolites a!e excreted m 
human milk Because many drugs a1e excreted m human milk, cau11on should be exercised when IRAVATAN® is adm1n1stered to a nursing woman Pediatric Use Salety and ettect1veness 1n pe<liamc patients have not been establishe<I Geriatric Use No overall d1ffe1ences m safety or ettect1veness have been observe<! between elderly and other a<lult patient>. ADVERSE 
REACTIONS (see Warnings and Precautions) lhe most common ocular adverse event observed m controlled clinical s1Udie1 with !RAVA I AN® (travoprost 0 004%) Oph1halm1c Solution was ocular hyperem1a whKh was 1epor1e<l 1n 35 to 50'-'a of patients 95% of 1he ocular hyperem1a observe<! with TRAVA!MJ® (travop1ost 0 004%) Ophthalmic Solu!1on was mild 1n inten11ty and 
subsided over 11me without treatment Appiox1mately 3% of patients di1con11nue<I therapy due 10 con1unct1val hy!J€rem1a Ocular .1dverse events reported at an incidence of S to 10% included decreased v1su,1I acuity, eye discomfort. foreign body >ensauon, pain, and prur1tus Ocular adverse events reponed man inc1den<e of l to 4% included. Jbnmmal v1s1on. blephaut11, blurred 
v1s1on, cataract, cells, con1unct1V1t1s, drt eye. €)'€ disorder, flare. lflS discolorat1on. kerai1t1s, lid margin cruslmg, photophobta. subcon1unct1val hemorrhage, and tearing Nonocular adverse events repone<I at a rate of 1 !o 5% were arndental 1n1uf)'. angina pectous, anxiety, arthrn1s, back pain, bradycardia, bronchn11. chest pain. cold syndrome. depression. dys!)€p11a. g�stromtesimai 
disorder, headache, hy!J€rcholesterolem1a, hy!)€rt€ns1on. hypoten11on. infernon, pain, pro1ta!e disorder. 11nus1t1s, u11naf)' incontinence, and ur1naf)' tract 1nfect1on OVEROOSAGE A s1ngle·dose intravenous l!udy 1n rats was conducte<l to eluc1da1e rna�1mal acute hawd The dose employed 1·1a1 250,000·times the proposed daily clinical exposure and over 500(J.11mes the possible 
exposure from the entire contents of one producl contamer /lo ueatmem related pharmacotox1c signs we1e present m !he ammal1 receiving Travoprost. If overdosage with iRAVAIAN® occurs. ueatment should� symptomatic OOSAGE AND ADMIN!STRATION !he recommende<I dosage 1s one drop m the affecte<I eyels) once-daily m the evening fhe dosage of IRAVAIAN® 
1flould not exceed once·da1ly smce 11 has been shown 1hat more lrequent adm1nrstra110n may decrease 1he mtraocular prmure lov.enng effect ReducllOn of muaocular pressure starts approximately 1 hours afte1 adm1nrs1ratron and the maximum effen 1s ieached afte1 12 hours IRAVAIAN® may be used concomitantly l'llth other topical ophthalmic drug products 10 lower 
1ntraocular pressure. II more than one topical ophthalmic drug 1s being used. the drugs should be administered al 'east five (5) minutes apart HOW SUPPLIED TRAVA!Atl® l!ravoprost 0 004%) Ophthalmic Solu11on 11 a sterile. i101on1c. buHered. pre1erie<I. aqurous soluuon supplied m Alcon's oval DROP·IAINER® package s�tem inside a sealed foil pouch !his package s�tem is 
compme<I of a plastic oval sha!J€d d1s!)€nser bo"le, a dropper tip and tamper ev1den1 neck band which sh11nks to conform around the closure and neck area ol the package 0 004% 1 5 ml fill Stoiage Store between 2 to 25 C (36 to 77 f) Relngera11on 1s  not require<! Rx Only !USA) CAUTION: federal (USA) law prohibits dispensing w!!hout pmcription. 
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• A washout period of 4 weeks was followed by 2 weeks of TRAVATAN® Solution (n=l6) or latanopro11 monotherapy (n=18).At day !4. the final dose was administered at a pm and IOP measurements wfre taken Baselme values for !he two treatment groups were no1 s1gn1f1cantly d1Herent fhe s!andard dev1at1ons for the TRAVATAN® group were l9 mm Kg (11 hours). 2-9 mm Hg (16 
iloursl. 3 2 mm Hg 120 hours). and 2 I mm Hg (24 hours) For the latanoprost group, thestandaid dev1a!lons were 18 mm Kg Ill hours), 3 0 mm Hg (16 hours), 3 2 mm Hg 120 hours!, and 11 mm Kg 124 hours) The difference Oetween th� IWO groups at 2J houri post do1ewa1 stat1s!1cally 11gnif1cant \p=0.0117) 
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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 other !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 
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• 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 years1,2 

Pfizer Corporation Hong Kong Limited 
1'1/F., S1unlmp1· lluu�c, 7:rn Kiuf!'s llo:ul, Nnrth l'oint, Hu11;.: Kn11i,: 

Td: (852) 2ttl I 9711 Fa.x: (lt52) 2579 U591J 
Wchsitl': "'" w.pl11.cr.1·0111.hk 

• •
•••

• 
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MACUGEN® 
PEGAPTANIB SODIUM INJECTION 

Changing PerspectivesTM 

Vflzer phthalmics 
*Age-related macular degeneration. t Vascular t.:ndothelial growth factor :f IJclined a� < 15 leuers lost over 2 years. 

References: I. Darn on file. Pfizer lnc, New York, NY. '.2. Gragoudas ES, Adamis AP, Cunningham ET Jr, Feinsod J\1\, Cuyer DR, for tht.• VECF Inhibition Study in 0Lular Nc:ovascularization 
Clinical Trial Croup. Pegaptanib for ncovascular age-re la red macular degeneration. N Engl J i\1\etl 200·1,35 I :2 805-28 16. 
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Editorial 

Does Goniotomy Have a Role in Adult Glaucomas? 

Inez BY Wong,1 ·2 Ken K N ischal2·3 
1 National University Hospital, Singapore, 2Department of Ophthalmology, Great Ormond 
Street Hospital for Children, and 3Visual Sciences Unit, Institute of Child Health, London, UK 

lridocorneal endothelial (ICE) syndrome is an important and unusual 

cause of acqu i red g laucoma, and encom passes a spectrum of 

diseases that inc lude progressive essential i ris atrophy, Cogan­

Reese syndrome, and Chandler's syndrome. 1 The pathophysiology 

of these condit ions is  wel l  establ ished,  namely an endothel ia l  

ce l l  abnormal ity capab le  of expression of ep ithe l i a l  ce l l - l i ke 

characteristics with the abi l ity to prol iferate and migrate across 

the anterior chamber angle and iris .2 The aetiology is less clear, 

but a ro le for herpes s implex v i rus and/or Epstein -Barr v irus is 

suspected. 3 

Glaucoma in patients with ICE syndrome is often very difficult 

to control ,  and medical treatment is a lmost always inadequate. 

Trabeculectomy, even with anti-metabolites, is associated with a 

re latively h igh  risk of fai lure, presumably because of continued 

growth of the abnormal cel ls over the sclerostomy site.4 Glaucoma 

drainage imp lants are now advocated ,  but many patients with 

ICE syndrome need penetrati ng keratoplasty and the prox im ity 

of the tube to the corneal endothe l i um may risk survival of the 

graft.5 In this issue, Espana et al describe the use of goniotomy to 

treat g laucoma in patients with ICE syndrome with good med ium­

term results.6 Whilst this is not the first description of  a goniotomy­

type procedure to treat ICE syndrome, it is certa in ly the largest 

series to date.7 

Espana et a l  hypothesise that ICE  syndrome is  potent ia l ly 

analogous to congen ital g laucoma.6 This has previously been 

proposed. Wilson suggested that both primary congenital g laucoma 

(PCG) and ICE syndrome are an abnormal ity of anterior segment 

development of neural crest cel l orig in .8 This author proposed that 

PCG is an arrest of development, whereas ICE syndrome is an arrest 

of final differentiation. In PCG the defect was in itial ly thought to be 

an imperforate membrane (Barkan's membrane) l in ing the anterior 

chamber angle based on gonioscopic findings,9 but this membrane 

has never been demonstrated h istological ly, un l ike the membrane 

in ICE syndrome, which has been demonstrated both histologically 

and on high frequency u ltrasound.  10·11 

Correspondence: Dr Ken K Nischal, Department of Ophthalmology, 
Great Ormond Street Hospital for Children, London WC1 N 3JH, UK. 
Tel :  (44 20) 781 3 8524; Fax: (44 20) 7829 8647; 
E-mail :  kkn@binternet.com 

© 2007 Scientific Communications International Limited 

Whether goniotomy works in PCG by re leasing the reportedly 

taut trabecu lae,  by a l lowing a backward fal l  of the anter iorly 

i nserted i ris (thereby reveal i ng  the angle recess), by creating a 

cleft, or by a combination  of these mechanisms is unclear. In 

ICE syndrome, obstruction to aqueous outflow presumably results 

from the membrane covering the trabecu lar meshwork, and it is 

therefore not surprising that goniotomy may be effective. However, 

recurrence of the membrane or development of anterior synechiae 

are l ikely to compromise the outcome in  the longer term. It seems 

reasonable to suggest that gon iotomy should be considered early 

in the management of secondary glaucoma in ICE syndrome, before 

peripheral anterior synechiae develops, much l ike the rationale 

for prophylactic goniotomy in  anir idia. 12 

Gon iotomy has been shown to have a favourable  outcome 

i n  cond it ions other than PCG,  i nclud i ng  juven i l e  open ang le 

g laucoma, g laucoma compl icating  anterior uveitis, 1 3  Axenfe ld 's 

anomaly and i ris hypoplasia. In cases of adult g laucoma, where 

the pathophys io logy necessitates i ncis ion of a membrane or 

obstruction to the trabecular meshwork (e . g . ,  chronic anterior 

uveitis), goniotomy most certainly should be considered. Goniotomy 

is a relatively safe and effective procedure with no conjunctiva! 

d isruption.  Gon iotomy deserves to be considered in  the treatment 

of g laucoma associated with the ICE syndromes, either as a first­

l ine treatment or as a temporising measure before more invasive 

procedures are needed. 
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Goniotomy for Uncontrolled lntraocular Pressure in 
lridocorneal Endothelial Syndrome 

Edgar M Espana,1 Syri l Dorairaj , 1  Robert Ritch, 1 ·2 Jeffrey M Liebmann3.4 
1 Department of Ophthalmology, The New York Eye and Ear Infirmary, New York, 

2Department of Ophthalmology, The New York Medical College, Valhalla, 3Department of 
Ophthalmology, New York University School of Medicine, and 4Department of 
Ophthalmology, Manhattan Eye, Ear and Throat Hospital, New York, NY, USA 

Aim: To report the clin ical outcome of 3 patients with iridocorneal endothelial syndrome who underwent 
goniotomy for the management of elevated intraocular pressure. 
Methods: This was a single-centre retrospective case series of adult patients with uncontrolled glaucoma. 
Three female patients with iridocorneal endothelial syndrome underwent goniotomy. 
Results: Goniotomy successfully reduced intraocular pressure in all 3 patients for a mean follow-up period 
of 52.3  months (SO, 38.4 months; range, 8 to 77 months). One patient eventually required a glaucoma 
drainage device for intraocular pressure control. 
Conclusion: Goniotomy is a potentially useful surgical technique for reducing intraocular pressure in 
eyes with iridocorneal endothelial syndrome. 

Key words: Glaucoma, lntraocu/ar pressure, Trabeculectomy 
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Introduction 

l r idocorneal endothe l ia l  ( ICE) syndrome is a d isorder in  which 

the corneal endothel ium and Descemet's membrane migrate over 

the trabecular meshwork, i r idocorneal ang le ,  and ir is surface. 

Normal corneal endothelial ce lls develop characteristics of epithelial 

l i neages, inc lud ing the expression of cytokeratins, desmosomal 

attachments, and cel l stratification . 1•3 C l in ical ly, ICE syndrome is 

associated with p rogressive corneal oedema, anterior chamber 

narrowing, and iris changes that eventually lead to glaucoma, which 

results from obstruction of the anterior chamber ang le .  Closure 

of the angle by broad-based peripheral anterior synechiae (PAS) 

is common. G laucoma occurs in 50% to 82% of patients with ICE 

syndrome and responds  poor ly to med icat ions or  surg ica l  

procedures to  lower intraocular pressure ( IOP).4•5 

Goniotomy is a safe and effective treatment for the control 

of infanti le g laucoma. There is a low compl ication rate and the 

conjunctiva remains untouched. These authors hypothesised that 
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ICE syndrome is a potential ly analogous situation to congenital 

glaucoma, and that if the Descemet's-endothel ia l membrane could 

be incised, goniotomy might allow aqueous egress from the anterior 

chamber. Th is study i nvest igated the long-term outcome of 3 

patients with ICE syndrome in whom goniotomy was the primary 

surgical procedure to control !OP. 

Methods 

This study was approved by the New York Eye and Ear Institutional 

Review Board and was conducted in accordance with the tenets 

of the Declaration of Hels inki of 1 975.  Each patient gave written 

informed consent after explanation of the nature, risks, and possible 

adverse consequences of the procedure .  Patients were seen 

between February 1 999 and August 2002 and had high IOPs with 

progressive visual field loss. A diagnosis of ICE syndrome was based 

on the un i lateral c l i n i cal features, low endothe l ia l  counts , and 

endothe l ial pleomorphism on specular m ic roscopy. Fol low-up 

ended when another !OP-lowering procedure was performed. 

Surgery was performed under local anaesthesia by one surgeon 

using a standard goniotomy technique. In brief, a paracentesis track 

was made temporally. Acetylchol ine ,  l idocaine, and a viscoelastic 

agent were injected into the anterior chamber through the entry 

site. A d i rect-view gonioscopy lens was placed on the cornea and 
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a Worst gon iotomy knife was used to enter the mid-portion of the 

trabecular meshwork. A trabecular incision was created under d irect 

visual control for approximately 4 clock hours. The same procedure 

was performed for 4 more clock hours using a paracentesis site 

superiorly. Final ly, the viscoelastic was washed from the anterior 

chamber with balanced saline solution. 

Results 

All 3 patients were women (mean age, 46 years [SO ,  4 years]) with 

Chand l er's syndrome.  I n  pat i ent  1 ,  med ica l  treatment was 

inadequate. Patients 2 and 3 had previous failed trabeculectomies 

prior to goniotomy. Al l  3 patients i n itial ly had controlled IOP after 

goniotomy. Mean fol low-up was 52.3 months (SO, 38.4 months; 

range, 8 to 77 months). In  patient 1 ,  the IOP decreased 20 mm Hg 

and was considered acceptable until the end of follow-up. Additional 

top ica l  med icat ions were progressive ly  added to atta i n  an 

acceptable IOP for patients 2 and 3 .  Patient 2 had an acceptable 

IOP  even after undergo ing 4 corneal transplants and a ret ina l  

detachment repair. Patient 3 finally required a g laucoma drainage 

implant due to visual field deterioration.  

Patient 1 
A 39-year-o ld woman with best-corrected visual acu ity (BCVA) 

of 20/20 in both eyes had uncontrol led IOP 2':30 mm Hg in the right 

eye despite maximal ly tolerated med ical  therapy. After gon io­

tomy, her IOP has remained in the teens for 7 years, although she 

Figure 1. A 48-year-old woman presented with unilateral uncontrolled glau­
coma. (a) Slit-lamp examination demonstrated a distorted pupil in the eye 

with high intraocular pressure; (b) minimal corneal stromal oedema was also 
noted; and (c) dark-room gonioscopy showed the compromise of the anterior 
chamber angle. 
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continues to require 3 med ications. No other surgical interventions 

have been performed since the goniotomy. 

Patient 2 
A 48-year-o ld  woman had had a fai l ed  trabecu lectomy and 

an Ahmed drainage imp lant in  the l eft eye .  BCVA was 20/20 i n  

the right eye and  20/30 in  the left eye . Her IOP was >30 mm Hg 

with 4 med ications. S l it- lamp examination of the r ight eye was 

unremarkable.  In the left eye, there was a superior flat scarred 

b leb ,  moderate corneal oedema, scattered PAS, and a drainage 

tube in the anterior chamber (F igure 1 ). The cup-d isc  ratios 

were 0.1 in  the right eye and 0.6 in  the left eye. A goniotomy was 

performed with reduction of IOP  and ,  desp ite cataract surgery 

performed 8 months after gon iotomy and a corneal transp lant 

performed 1 0  months after that, the I OP  remained in the low 

teens with the same medications. Three subsequent keratoplasties 

were performed because of progressive graft fai l u re ,  beg inn ing 

30 months after the goniotomy, with maintenance of IOP  in  the 

low teens. 

Patient 3 
A 51 -year-old woman was referred for management of e levated 

I OP  in the l eft eye desp ite p i l ocarp i ne  and betaxolo l  therapy. 

Examination of the right eye was normal. She had corneal oedema 

and variable PAS in the left eye . The cup-d isc ratios were 0 .25 in 

the right eye and 0.6 in  the left eye. Trabeculectomy in  the left eye 

fai led desp ite mu lt ip le  b leb need l ings and antif ibrotic agents. 

Com b i n ed cornea l  transp lant and cataract extract ion  were 

performed for visual purposes. Following the postoperative period, 

her IOP was in  the m id -twenties with 4 medications. Gon iotomy 

was performed, after which the IOP fluctuated between the high 

teens and the low twenties with the same med ications .  Visual 

acuity progressively decreased due to corneal graft failure. Final ly, 

a pars plana Ahmed implant was i nserted for IOP control and a 

repeat keratoplasty was performed. 

Discussion 

Despite new medications and surgical devices, the management 

of g laucoma in  ICE syndrome continues to be d ifficult and poorly 

effective, with the majority of patients not atta in ing long-term 

IOP  control wh i le  corneal deteriorat ion and v isual impairment 

progresses.6·8 )t is thought that trabeculectomy fai ls because of 

conti nued membrane growth over the filtration site . Besides the 

comp l i cations of trabeculectomy, the use of antif ibrotic agents 

may further impair the corneal endothel ium .9· 1 1  

G laucoma dra inage imp lants have been advocated for  the 

surgical management of patients with ICE syndrome.  Kim et a 1 1 2  
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reported adequate IOP control in 4 of 1 0  patients after a median 

fol low-up of 4 years, and Doe et al7 found a 53% control rate at 

3 years. Neverthe less,  the long-term outcome is not yet wel l  

established. The sil icone tube in  the anterior chamber may further 

endanger the survival and function of the compromised endoth­

el ium. A high proportion of patients undergo corneal transplantation 

after seton imp lantation . 1 3  Final ly, the tube lumen may become 

obstructed by the ICE membranous outgrowth . 1 2  

Two of the 3 patients in  th is report had a persistent response 

lasting for more than 6 years after goniotomy (patients 1 and 2; 

Figure 2). Gon iotomy provided sustained IOP control after fai led 

trabeculectomy and drainage implant and maintained IOP control 

even after subsequent surgical procedures. A major advantage of 

goniotomy is the possib i l ity of treating another area of trabecular 

meshwork in case of fai l ure ,  or  even treat ing the same area, 

Espana, Dorairaj, Ritch, et al 

presu m i n g  that the endothe l i a l - Descemet's m e m b rane has 

regrown . I n  trabecu lectomy, aqueous f low is  l i m ited to the 

smal l  area where the osti um is located and growth of ICE cel ls 

over that l im ited area can compromise aqueous outflow. 

Although gon i otomy is  a common surg ica l  p rocedure for 

congenital g laucoma, it has not been reported for the treatment 

of ICE syndrome in adu lts to the authors' knowledge. Gon iotomy 

has potential advantages over the standard surgical procedures. 

A greater c i rcumference of the trabecu lar meshwork is involved 

in the drainage of aqueous humor compared to a l i m ited fi lter­

i ng  sc lerotomy open ing  or a smal ler  tube osti u m .  The use of 

antifibrotic agents and their detrimental effect on the endothel ium 

is avoided. If goniotomy is ineffective in  contro l l i ng IOP, the con­

junctiva is preserved and remains avai lab le for other d rainage 

procedures. 

Figure 2. lntraocular pressure course of (a) patient 1; (b) patient 2; and (c) patient 3. 
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Non-penetrating Deep Sclerectomy with Deroofing of 
Schlemm's Canal with Mitomycin C for Primary Open Angle 
Glaucoma 

Priyanka Sharma, VP Gupta, Rohit Sharma 
Depat1ment of Ophthalmology, University College of Medical Sciences, Delhi, India 

Aim: To report the results of non-penetrating deep sclerectomy with deroofing of Schlemm 's canal with 
intraoperative mitomycin C in eyes with primary open angle glaucoma. 
Methods: This prospective study included 33 eyes of 33 patients with newly diagnosed primary open 
angle glaucoma. Non-penetrating deep sclerectomy with deroofing of Schlemm's canal with intraoperative 
mitomycin C was pe1formed for all patients. Visual acuity, intraocular pressure, anterior chamber depth 
measu rement, and slit-lamp examination were pe1formed preoperatively and postoperatively at 1 and 
5 days and 1 ,  3, 6, 9, 12, 1 5, 1 8, and 2 1  months. 
Results: The complete success rate, defined as an intraocular pressu re �21 mmHg and �30% intraocular 
pressure reduction without medication, was 96.9% at 15 months. Visual acuity remained stable. No significant 
change in anterior chamber depth occurred. Complications included micrope1forations (9%), shallow dissection 
(3%), haemorrhage in the bleb region (9%), and conjunctiva[ wound gape withou t  leak (6%). 
Conclusion: Non-penetrating deep sclerectomy with deroofing of Schlemm's canal with mitomycin C appears 
to be a safe and highly effective technique for primary open angle glaucoma, without  serious complications. 
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Introduction 

Non-penetrating deep sclerectomy (NPDS) is g radual ly evolving 

as an attractive surg ical  option for the management of pr imary 

open angle g laucoma (POAG). NPDS has been practiced in its vari­

ous forms since the reports of Epstein1 and Krasnov.2 Besides deep 

sclerectomy,3 other non-penetrating filtering surgeries are sinuso­

tomy,2 trabeculectomy ab externo,4•6 and viscocanalostomy.7 NPDS 

has been claimed to c i rcumvent various compl ications of con­

ventiona l  penetrat ing trabeculectomy, which sti l l  remains the 

most popular and commonly performed g laucoma fi lter ing sur­

gery with a success rate ranging from 60% to 96%.8·10 However, 

the procedure is associated with potentia l l y  s ight-threaten ing  

compl ications such as  flat anterior chamber, hypotony, choroidal 

detachment, anterior segment inf lammation/uveit is, i n it iation 

or hasten ing of cataractogenesis , 1 1  i ntraoperative haemorrhage 

(hyphaema, suprachoroidal , or expulsive), iris incarceration, cystoid 
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macular oedema, bleb-related problems, and an increased risk of 

endophthalm itis. 12 

By maintain ing an intact trabecu lo-Descemet's membrane, 

NPDS avoids the serious compl ications of conventional trabeculec­

tomy. Non-penetration of the anterior chamber increases the safety 

of NPDS. Several studies have reported the safety and efficacy 

of NPDS in short- and medium-term follow-up.3·1 3·1 7 The procedure 

has been modified by various investigators to improve its success. 

NPDS has been combined with use of collagen implant, 18 reticu­

lated hyaluronic acid implant, 19 5-fluorouraci l  (5-FU) , 1 7 20·22 and 

mitomycin C (MMC) 16·23·25 to prevent fibrosis and closure of the filtration 

site. Use of MMC in NPDS has been restricted to fai led g laucoma 

fi ltering surgery. 1 6·23·25 This study prospectively investigated the 

success rate and complications of NPDS with deroofing of Schlemm's 

canal with mitomycin C for newly diagnosed patients with POAG. 

Methods 

Patients 

Thirty three patients with POAG attending the glaucoma service at 

the Department of Ophthalmology, Un iversity Col lege of Med ical 
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Sciences, De lh i ,  I nd ia ,  from February 2001 to September 2002 

were enrol led in  this prospective study. Local eth ical committee 

approval was obtained and i nformed consent was given by a l l  

patients. Inclusion criteria were newly d iagnosed POAG , age 45 

years or older ,  absence of previous i ntraocular pressure ( IOP)­

lowering or g laucoma surgery, and superior conjunctiva devoid 

of chron ic inflammatory or cicatricial d isorder. Exclusion criteria 

were angle closure g laucoma, normal tension g laucoma, severe 

ocular trauma,  secondary open ang le  g laucoma, argon laser 

trabecu lop lasty, rheumato id arth r it is ,  and co l l agen vascu lar  

d isorders. A l l  patients underwent detai led ophthalmic evaluation 

consisting of best corrected visual acu ity assessment, b iom icro­

scopy, gon ioscopy, Go ldmann's applanation tonometry, anterior 

chamber depth measurement (pachymetry), fundus exam ination, 

and visual f ie ld testing .  Preoperatively, !OP was control led with 

antiglaucoma medication. All the surgeries were performed by one 

surgeon under peribulbar anaesthesia. 

Surgical Technique 

A superior rectus bridle suture was passed. A superior l imbal-based 

conjunctiva-tenon flap 8 mm away from the l imbus, approximately 

1 0  to 1 5  mm from the l imbal arc was raised to expose the sclera. 

Haemostasis was achieved using wet-fie ld b ipolar cautery. A 5- x 

5-mm l imbal-based superficial scleral flap of approximately one­

third scleral thickness was d issected 1 mm into clear cornea. MMC 

was appl ied over the scleral bed underneath the superficial scleral 

flap using a 5- x 5-mm merocel sponge soaked in  freshly prepared 

MMC 0 . 02% solution .  Contact of the M MC-soaked sponge with 

the conjunctiva! flap was avo ided .  The sponge was app l ied for 

1 m inute and washed with 20 ml normal sal i ne .  A second 5- x 

5-mm deep scleral f lap of approximately 90% scleral th ickness 

was then d issected off the scleral bed .  Whi le  approach ing  the 

corneoscleral junction, the plane of d issection was kept superficial 

to the roof of Sch lemm's cana l .  The d issection continued forward , 

i nvolving 1 m m  of clear cornea. Schlemm 's canal was identified 

as a b lu ish line at the corneoscleral j unction. In  the absence of any 

tear, the roof of Schlemm's canal was incised vertically and a 30 G 

angulated cannula was gently passed into the lumen of the canal. 

The roof of the canal was gently excised with Vannas scissors 

and a dark g l isten ing deroofed canal was isolated and identified 

as the floor of Sch lemm's canal, with the aqueous appearing as a 

g l istening reflex. The tissue between Schlemm's canal and the base 

of the deeper flap was further d issected, leaving a thin trabeculo­

Descemet's membrane through which aqueous was seen to be 

percolating in  the d issected area. The deeper flap was approximated 

using 2 x 1 0-0 monofi lament sutures at the corners of the f lap. 

The conj u nctiva was sutured with 1 0-0 monofi l ament in a 
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continuous fashion. Subconjunctival injection of gentam icin 20 mg 

with dexamethasone 2 mg  was g iven .  Poss ib le  i ntraoperative 

problems included fai lure to identify and deroof Schlemm's canal, 

non-percolation of aqueous wh i le  d issecting Sch lemm's canal ,  

microperforation, loss of anterior chamber, hyphaema, shal low/ 

deep dissection, and exposure of choro id .  Postoperative treatment 

inc luded topical dexamethasone sod i um  phosphate 0 . 1  % with 

neomycin 0 .5% eye drops 4 times a day for 3 to 4 weeks and oral 

c iprofloxacin 500 mg twice dai ly for 5 days. 

Postoperatively, the fol lowing parameters were evaluated at 

each fol low-up  v is it: v isual acu ity, status of the b leb ,  sl it- lamp 

b iomicroscopy, condit ion of the cornea, anterior chamber depth 

(ACD), IOP, and fundus exam ination. Patients were examined dai ly 

for 5 days, weekly for 4 weeks, monthly for 3 months, and 3 monthly 

to Ju ly  2003.  Postoperative comp l i cations i nc luded hypotony, 

defi ned as a postoperative IOP �4 mm Hg, and cataract develop­

ing or progressing as a d i rect consequence of NPDS. The surgery 

was defined as a complete success if the postoperative !OP was 

�21 mm Hg without antiglaucoma drugs; a qualified success if the 

postoperative IOP was �21 mm Hg with antiglaucoma medication; 

and a fai l u re when the postoperative IOP was >21 mm Hg with 

antiglaucoma medication.  

Statistical Analysis 

Statistical analyses were performed using paired Student's t test 

for comparisons of means, repeated measure analysis of variance 

design for analysis of IOP and ACD using both s imple contrast and 

repeated contrast. 

Results 

NPDS with deroofing of Schlemm's canal with intraoperative MMC 

appl ication was performed on 33 eyes of 33 patients with POAG . 

There were 1 8  men and 1 5  women. The mean age was 62.4 years 

(SO, 9 .0  years; range ,  60 to 79 years) . Preoperatively, IOP  was 

contro l led by antig laucoma medications, which included t imolol 

maleate 0 .5% eye drops twice dai ly, p i locarpine  n itrate 2% eye 

drops 4 times dai ly, and oral acetazolamide 250 mg 6 hourly either 

a lone or in comb inat ion .  A s i ng le  drug (ti molo l )  was used for 

9 eyes (27 .3%),  2 d rugs (timolo l  plus acetazolamide) was used 

for 1 5  eyes (45 .5%) ,  and 3 drugs (ti mo lo l ,  p i locarp i n e ,  p l us  

acetazolam ide) in  9 eyes (27.3%). 

The mean preoperative base l i ne  IOP was 42 .2  mm Hg (SO ,  

1 2.6 mm Hg ;  range, 2 4  to 8 0  m m  Hg) [Table 1 ] .  Postoperatively, 

I O P  ranged from 8 to 22 m m  H g .  Tab l e  1 shows the mean 

postoperative IOP values. The mean !OP reduction was 85 .3% on 

day 1 ,  75.3% at  3 months, 75.2% at  6 months, 7 4 .8% at  1 2  months, 

72 .5% at 1 8  months, and 76 .3% at 21 months (Table 1 ). There 
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Table 1 .  Comparison of preoperative and postoperative intraocular pressure. 

Preoperative 

Postoperative 

1 day 

1 month 

3 months 

6 months 

1 2  months 

1 8  months 

21 months 

Mean intraocular pressure 

(SO) [mm Hg] 

42.2 (1 2.6) 

6.1 (1 .2) 

9.6 (1 .9) 

1 0.4 (2.6) 

1 0.4 (2.6) 

1 0.6 (2.6) 

1 1 .6 (3.8) 

1 0.0 (0.0) 

Percent reduction 

85.3 

77.1 

75.3 

75.1 

74.7 

72.5 

76.3 

was no statistically s ign ificant d ifference amongst the mean IOPs 

and percentage IOP reduction at 3, 6, 1 2 , 1 5 , 1 8 , and 21 months, 

indicating that the reduction in  IOP was stable during the follow­

up period. An IOP of 4 mm Hg was recorded in  4 eyes (1 2%) at day 

1 and 1 eye (3%) at day 2 .  

The mean follow-up duration was 21 .5 months (SO, 3 .3 months; 

range, 1 8  to 27 months). Thirty three eyes completed follow-up of 

1 8  months, of which on ly 1 eye (3%) had an IOP  >21  mm Hg ,  

which was control led with topical timolol . This eye had had shallow 

d issection of the trabeculo-Descemet's membrane. The complete 

success rate at mean fol low-up of 2 1 .5 months was 96.96% and 

the qual ified success rate was 1 00%. 

The mean preoperative ACD was 2.69 mm (SO ,  0.29 mm) whi le 

the mean postoperative ACD was 2.66 mm (SO, 0.28 mm) at day 1 

(p = 0.001 ) ,  2 .68 mm (SO, 0 .29 mm) at day 3, and 2.69 mm (SO, 

0 .29 mm) at day 5; the difference was only statistically significant 

at day 1 (Table 2). No change in ACD occurred in 1 5  eyes (45.5%). 

Table 3 shows the postoperative bleb grade. 

There was no change i n  v isual acu ity i n  28 eyes (84.8%), 

but visual acu ity improved from 0 . 1 4 (SO ,  0 .09) preoperatively 

to 0 .2 1  (SO ,  0 . 1 1 )  postoperatively in  5 eyes (1 5 .2%) [Table 4] . I n  

the immediate postoperative period, there was an  average improve­

ment in visual acuity from 0.33 (SO ,  0 .28) preoperatively to 0 .34 

(SO ,  0 .28) on postoperative day 9, and at the end of 1 8  months, 

Table 2. Comparison of preoperative and postoperative anterior chamber depth. 

Preoperative 

Postoperative 

Day 1 

Day 2 

Day 5 

Table 3. Bleb grade at 12 months. 

Grade 

I l l  

IV 

v 

Anterior chamber depth (SO) [mm] 

2.69 (0.29) 

2.64 (0.29) 

2.67 (0.29) 

2.69 (0.29) 

Number of patients (%) 

1 (3.03) 

6 (1 8.75) 

1 2  (37.50) 

1 4  (43.75) 

Asian J Ophtha lmol .  2007 Vol 9 No 3 

Shar111a, Gupta, Shar111a 

Table 4. Change in visual acuity. 

Visual acuity 

Preoperative 

Postoperative 

No change 

Improved 

Table 5. lntraoperative and postoperative complications. 

Mean (SO) 

0.24 (0.1 7) 

0.25 (0. 1 6) 

84.8% 

1 5.2% 

Complication Number of eyes (%) 

Microperforation in the floor of Schlemm's canal 2 (6) 

Microperforation of trabeculo-Descemet's membrane 1 (3) 

Shallow dissection 1 (3) 

Haemorrhage in bleb region 3 (9) 

Conjunctiva! wound gape 2 (6) 

the mean visual acuity was 0.29 (SO, 0 .29). Sixteen eyes (48 .5%) 

had immature sen i le  cataract. Cataract progressed and required 

surgery in  4 eyes. Disc and field changes remained stable .  The 

operative and postoperative compl ications are l isted (Table 5). 

Operative comp l ications included 3 eyes (9%) with m i cro­

perforations that did not require conversion to trabeculectomy -

2 (6%) had microperforation in the floor of Schlemm's canal and 1 

(3%) had microperforation of the trabeculo-Descemet's membrane 

and shal low d issection of the trabeculo-Descemet's membrane, 

prov id ing insufficient percolation of aqueous. Postoperatively, 2 

eyes (6%) developed conjunctiva! wound gape 1 2  days after surgery 

without any evidence of aqueous leak and healed uneventfu l ly. 

Three eyes (9%) had haemorrhage under the conjunctiva! flap from 

the first postoperative day that resolved completely in 2 weeks. 

There was no s ign ifi cant d ifference in change in  IOP  (pre­

operative versus postoperative value) and ACD between  pa­

tients with microperforation and those without microperforation .  

Two patients had IOPs <4 m m  Hg on day 1 ;  these patients had 

microperforation in  Schlemm's canal. 

None of the eyes had persistent hypotony, choroidal detach­

ment, anterior chamber inflammation , thin large cystic b leb,  bleb 

fibrosis, bleb-related endophthalmitis, hyphaema, ir is incarceration, 

mal ignant g laucoma, scleral  ectasia ,  and/or surg ical ly- induced 

cataract. Four eyes (1 2%) that showed cataract progression under­

went extracapsular cataract extraction with endocapsular posterior 

chamber intraocular lens implantation through corneal section 2 1  

months after NPDS. 

Discussion 

Trabeculectomy was described by Sugar in  1 961 8 and Cai rns in  

1 968,9 and remains the standard technique for g laucoma filtering 

surgery. Despite several mod ifications, it is sti l l  associated with 

many serious postoperative compl ications. 1 1 · 1 2 The quest for an 

effective, safe, and reproduc ib le  g laucoma fi lter ing operation 
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has revived interest in various techniques of non-penetrating filter­

ing surgery (NPFS), inc luding sinusotomy,2 deep sclerectomy,3 ab 

externo trabeculectomy, 4-5·26·27 and viscocanalostomy. 7 Epste in  1 

described paral imbal deep sclerectomy and Krasnov described 

sinusotomy,2 both of which were performed without an overly ing 

scleral flap as the opened Schlemm's canal was d i rectly covered 

by conjunctiva. Although s inusotomy had min imal compl ications, 

the success rate was 50% to 83%.2·28 In deep sclerectomy, first 

described by Fyodorov et a l , 3  after rais ing  a superficial scleral  

f lap, a second deep scleral  f lap of 90% depth is d issected ,  and 

the corneoscleral trabeculae and the roof of Schlemm's canal are 

removed leaving a thin trabeculo-Descemet's membrane for outflow 

of aqueous. Fyodorov et a l 's deep sclerectomy was not exactly non­

penetrating as they had also performed a basal iridectomy.3 Kozlov 

et al17 and Fyodorov1 3 described the use of a collagen drainage device 

with in  the scleral  bed at the end of deep sclerectomy. Further 

modifications to improve the success of NPFS include the use 

of h i gh  v iscos ity hyaluron ic ac id , 7  ret icu lated hyaluronic acid 

implant, 1 8 5-FU, 19-21 and MMC. 16·22-24 The non-penetrating filtering 

technique used in this study consisted of a rectangu lar superficial 

scleral flap, intraoperative MMC 0.02% appl ication, and rectangular 

deep scleral flap with demoting of Schlemm's canal . NPDS was 

done as a first- l ine treatment, as all patients had newly d iagnosed 

POAG. Moreover, no patient had medical ly uncontro l led glaucoma 

or was receiving maximal medical therapy. The ind ications for NPDS 

in  most of the studies were uncontrol led g laucoma with maximal 

medical therapy, drug i ntolerance, or advanced g laucomatous 

disc damage. 1 6·22·29 Ind ications for primary surgery for the patients 

in this study inc luded antici pated poor compl iance, inab i l ity to 

attend for regular fol low-up ,  poor f inancial  resources, and low 

educational level. A low compl ication rate and encouraging short­

and mid-term success rates for NPDS prompted these authors 

to perform primary NPDS. The complete success rate at the mean 

fol low-up of 2 1 .5  months was 96 .96%. Low mean IOPs ,  in  the 

range of 1 0  to 1 1  mm Hg were mainta ined for 6 to 2 1  months 

postoperatively. A target pressure of 1 0  to 1 1  mm Hg may be con­

sidered sufficiently low, even for patients with advanced glauco­

matous disc damage.30 

Various studies of deep sclerectomy have reported a complete 

success rate of 44.5% to 92.3% without col lagen implant, 1 6·24·31 -34 

and 44.6% to 89% with collagen implant.14·21 29 NPDS, as performed 

by Chisel ita,3 1 Massy et al ,32 and E l  Sayyad et a l , 34 had success 

rates of 44.5% , 8 1 .0%, and 92.3%, respectively. These 3 studies 

used a success criteria of IOP <21 mm Hg. Kozlov et al reported a 

success rate of 85%, although no details of the criteria for success 

or fol low-up were provided . 1 7  Other authors reported the short­

and med ium-term success for deep sclerectomy with col lagen 

1 1 4 

implant to be good: Demai ly et a l 1 4  reported a complete success 

rate of 89% at 6 months and 75 .6% at 1 6  months, and Welsh 

et al29 reported success rates of 87.5% at 6 to 1 2  months. Sanchez 

et al15 showed simi lar success rates after deep sclerectomy with 

or without collagen implant; better surgical outcome was achieved 

in  terms of decreased bleb fibrosis, lower need for postoperative 

anti g laucoma med icat ion,  and increased success rate when a 

co l lagen i mplant was used .  1 5  However, i n  a non-random i sed 

comparative study of deep sclerectomy with or without col lagen 

im plant, Demai ly et a l  found no s ign ificant d ifference between 

the 2 groups. 1 4  l ntraoperative use of 5-FU in deep sclerectomy 

has been found to be safe and effective, and use of a col lagen 

implant does not lead to better IOP control. Demaily et al reported 

a complete success rate of 90% at 1 2  months in the 5-FU group 

and 58% in the group receiv ing deep sclerectomy with col lagen 

implant. 1 4  Hamard et al reported comparable mean postoperative 

IOPs for patients receiving 5-FU or col lagen implants.20 

In this study, no col lagen imp lant was used . Instead, MMC 

0 .02% solution was appl ied over the  scleral bed  and  under  the 

superficial scleral  flap prior to d issect ing the deep sclerectomy 

f lap. Contact of MMC with the conjunctiva! flap was avoided to 

l im it formation of avascular b lebs as in Dahan and Drusedau's 

study. 1 6  lntraoperative MMC was used to achieve better surgical 

outcome by preventing postoperative scleral fibrosis. Short dur­

ation of MMC appl ication (1 m inute) and its appl icat ion before 

dissection of the deep scleral flap was done to avoid intraocular 

penetration of MMC, if any, through the thin trabeculo-Descemet's 

mem brane and Sch l emm 's canal .  The use of MMC was s imp le  

and inexpensive compared with an expensive col lagen imp lant. 

MMC has been used to improve the surg ical  outcome of con­

ventional fi ltering surgery in patients with h igh-r isk factors such 

as young age, b lack race ,  and previous surg ica l  p rocedures .  

Recently, MMC has been used in  deep sclerectomy in  previously 

operated eyes. Dahan and Drusedau appl ied MMC 0 .5% solution 

w ith a 27 G cannu la  for 1 m i nute under the scleral f lap i n  the 

deep sclerectomy area j ust before Sch le m m 's canal was re­

opened i n  28  fai l ed  NPFS patients . 1 6  Postoperatively al l eyes 

had an IOP <21 mm Hg. Yamin and Quentin performed deep sclerec­

tomy with MMC 0. 1 mg/ml solution appl ication for 2 m inutes on 

the sclera in  1 2  previously operated eyes.24 Seven eyes (58%) need­

ed antig laucoma treatment. Nakaizum i  et a l  have used MMC 

0.4% for 3 m inutes with s inusotomy in  patients with advanced 

g laucomatous damage, and obtained I OPs of 1 1  to 1 3  mm Hg up 

to 1 8  months postoperatively. 22 Kozobol is et a l  have reported a 

case of haemorrhagic Descemet's membrane detachment following 

deep sclerectomy with MMC 0 .3  mg/ml under the conjunctiva! 

flap for 2 .5  minutes.23 
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In this study, MMC was used for pr imary NPDS. To the best 

of the authors' knowledge this is the first report of pr imary NPDS 

with i ntraoperative MMC app l ication for POAG . Major factors 

contri buting towards the h igh ly  successful resu lts in this study 

include primary NPDS,  i ntraoperative use of MMC, and absence 

of h igh-risk factors such as young age, black race, and previous 

surg ical procedures .30 The operative and postoperative compl i ­

cations were i nfrequent i n  this series. The main i ntraoperative 

compl ications were microperforations of the floor of Schlemm's 

canal and trabecu lo-Descemet's membrane ,  and sha l low d is­

section of deep scleral f lap (9%).  The eyes with m icroperforation 

had good blebs without any overfi ltration or shal lowing of the 

anterior chamber. Perforation of trabeculo-Descemet's membrane 

is common in the l earning  phase of NPDS and the inc idence de­

creases with i ncreased surg ical exper i ence . 1 7  The eye with 

shallow dissection of the deep scleral f lap had a flat bleb with IOP 

>21 mm Hg .  Due to shallow d issection of  the deep scleral flap, the 

corneoscleral trabeculae and roof of Schlemm's canal remain in 

situ leading to insufficient aqueous percolation.  Shallow dissection 

of the deep scleral flap appears to be the major cause of fai lure of 

NPDS. These authors suggest that it would be better to err on the 

side of m icroperforation rather than shallow d issection in NPDS. 

The postoperative compl ications were haemorrhage in  the 

bleb region (9%) and conjunctiva! wound gape (6%) . Although it is 

d ifficult to p inpoint the exact aetiology of haemorrhage, it could 

be secondary bleeding from the vessels of the conjunctiva! flap, 

ep iscl era, newly formed scleral  bed ,  or  refl ux from deroofed 

Schlemm's canal. The haemorrhage resolved without any adverse 

effects on the bleb. Conjunctiva! wound gape without aqueous leak 

occurred 1 2  days postoperatively and healed uneventful ly. Despite 

the use of MMC, none of the eyes showed postoperative worsening 

of v isual acu ity, corneal erosions ,  conjunctiva! l eaks, shal low 

anter ior chamber, choro ida l  detachment, persistent hypotony, 

surgically induced cataract, overfiltration, large cystic thin walled 

bleb, scleral th inn ing ,  anterior uveitis, or endophthalm itis. 

This study  i nd icates that NPDS with i ntraoperative MMC 

appl ication for patients with newly d iagnosed POAG provides a 

complete success rate of 96.96% at 21 months. Two main factors 

are l i kely to have contributed to the h igh success rate: sufficiently 

low mean IOP and absence of b leb f ibrosis. The absence of late 

postoperative IOP elevation appears to be due to the primary nature 

of the procedure and the intraoperative use of MMC. The operative 

and postoperative compl ication rate was low and no potential ly 

s ight-threaten ing compl ications were encountered desp ite use 

of MMC. 

Primary NPDS with intraoperative appl ication of MMC appears 

to be a safe and effective procedure for POAG without any risk of 
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potent ia l ly v is ion-th reaten ing compl ications .  Cons ider ing the 

min imal compl ications, encouraging success rate, and reasonably 

low postoperative IOPs this procedure may be offered as first- l ine 

treatment for POAG. 
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Original Article 

Endonasal Dacryocystorhinostomy - an Australian 
Perspective 
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Aim: To evaluate the outcome of 1 00 primary endonasal dacryocystorhinostomy operations. 
Methods: A retrospective study was conducted at 3 hospitals in Sydney, Australia, by reviewing patients' 
medical records. Ninety eight patients with epiphora or chronic dacryocystitis underwent endonasal 
dacryocystorhinostomy between 2001 and 2005. Two patients had bilateral surgery. The mean age of the 
patients was 62 years. Mean follow-up was 13 months. 
Results: The overall success rate was 91 % (objective and subjective criteria) or 95% (objective criteria). 
Complications included epistaxis, surgical emphysema, and formation of fibrous adhesions. Early silicone 
tube dislodgement occurred in 7 patients, but all of these had successful outcomes. 
Conclusion: Similar to the traditional external approach, endonasal dacryocystorhinostomy was found to 
be a safe operation with a high s u ccess rate. 

Key words: Oacryocystitis, Oacryocystorhinostomy, Lacrimal apparatus diseases, Lacrimal duct obstruction 
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Introduction 

Chronic obstruction of the lacrimal drainage system manifests itself 

by means of epiphora, inf lammation ,  or infection (dacryocystitis). 

External dacryocystorhinostomy (EX-OCR) was first introduced by 

Toti in 1 904.1 The procedure has been modified over the years, but 

remains the gold standard for the treatment of nasolacrimal duct 

obstruction .  Although the endonasal approach was introduced in 

1 893 before EX-OCR,2  there were d ifficu lties in  visual is ing the 

operation s ite. With the deve lopment and ref inement of nas­

endoscopy, endonasal dacryocystorh inostomy (EN- OCR) has 

become an alternative to the tradit ional EX-OCR.  I n  1 988 ,  Rice 

reported a cadaver study demonstrating the feasib i l ity of EN-OCR3 

and the first c l in ical study of EN-OCR was publ ished in 1 989.4 

The princ ip le of OCR is to create a functioning condu it from 

the lacrimal sac to the lateral wall of the nose. For many years 

EX-OCR has been shown to be a more successful procedure 

than EN-OCR with success rates of 85% to 95% and 68% to 85%, 
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respectively,5 but due to l imitations and variations in study design 

it has been d iffi cu lt to make ev idence-based determ inat ions 

regarding the relative efficacy of these methods. Only 1 randomised 

controlled trial has been conducted comparing the 2 methods and 

the results favoured EX-OCR.6.7 

EN-OCR offers many potential advantages over the traditional 

external approach. The advantages cited include avoidance of a 

cutaneous incision and scar, less d isruption of the medial canthal 

anatomy and lacrimal pump function, decreased intraoperative 

haemorrhage ,  qu icker recovery from surgery, and the ab i l ity 

to address nasal and/or paranasal s inus pathology dur ing the 

operation.7·8 

Com pl ications of EN-OCR inc lude b leed ing from the nasal 

mucosa, ethmoid air cells, or nutrient vessels of the anterior lacrimal 

crest.9 Potential disadvantages include the d ifficu lty of detecting 

nasolacri mal  sac or  duct patho logy, d iffi cu lty in  dea l i ng  with 

canalicular pathology, the cost of instrumentation, and the need 

for meticulous haemostasis essential for endoscopic vis ibi l ity. 

Most fai l u res in OCR relate to 2 main factors. 10 Firstly, there 

are anatomical fai lures, in which the surgeon is unable to create 

an adequate ostium.  The second cause relates to scarring, where 

granulation tissue may grow over the surgical ostium.  Studies have 

attempted to decrease this early f ibrob lastic response by the 

i ntraoperative appl ication of m itomyci n  C . 1 1 · 1 2 Other reasons for 
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fai lure include preoperative misdiagnosis, inadequate haemostasis, 

i nadequate resection of the nasal m ucosa, g ranu lat ion tissue 

formation around the si l icone tubes, synechiae between the lateral 

nasal wall and the middle turbinate, and an atonic or fibrotic lacrimal 

sac . 1 3  It is thought that the fewer fai l ures reported with EX-OCR 

relate to this procedure being technically easier, with an unimpaired 

view in  a larger working space. 

The aim of this study was to evaluate and report the success 

rate of EN-OCR in  98 patients (1 00 procedures) who presented 

with epiphora or dacryocystitis. 

Methods 

Medical records of patients who underwent EN-OCR between 2001 

and 2005 were reviewed. Data were collected for 1 00 eyes of 98 

patients. Two patients had b i l ateral symptoms and underwent 

b i l ateral pr imary EN-OCR .  The study inc luded all the EN-OCR 

procedures that were performed by 1 ophtha lmolog ist and 1 

otorhinolaryngologist at 1 of 3 hospitals in Sydney, Australia. During 

this time, the 2 surgeons performed many more EN-OCR operations, 

but not necessarily as co-surgeons, or not at 1 of the 3 hospitals. 

No patients were excluded from the study. Ethics approval to collect 

patient data was granted by the Hospital Eth ics Committees at a l l  

hospitals. 

All patients underwent a complete ophthalmic and ear, nose, 

and throat (ENT) exam ination prior to surgery. Al l  the DCRs were 

performed us i ng  the fo l low ing standard ised tech n i q ue .  The 

operation was performed under general anaesthesia. A top ical 

decongestant (200 mg cocaine) was appl ied to the nasal cavity via 

neuropathies. The lateral nasal wall was infi ltrated with 2 to 3 ml 

of 1 % l idocaine and 1 : 1 00 OOO epinephrine. No local anaesthetic 

was injected transcutaneously .  The operation was performed 

using Wormald's technique. 1 4  The entire procedure was performed 

endoscopically using a 30° angled 4-mm rigid endoscope. The bone 

overly ing the lacrimal sac was removed using a combination of 

Kerrison rongeurs, Hajek Koeffler punches, and a Xomed Medtronic 

2.9 mm coarse diamond burr dri l l to uncover the body of the lacrimal 

sac. The sac was then opened with the use of a sickle kn ife and an 

'H-shaped ' inc ision was made into the sac creating a large anterior 

flap and a smal ler posterior flap. The raised mucosal flaps were 

then trimmed to approximate with the cut edges of the exposed 

sac (in an attempt to marsupial ise the sac). The flaps were l ifted 

with a Priya periosteal e levator attached to suction.  This e levator 

was then used to out-fracture the th in  l acr imal bone. Bone was 

then removed sequential ly by rongeurs and punches as required. 

Once the bony osti u m  was created ,  the nasal mucosa was re­

placed after a ' Li-shaped' excision of mucosal tissue by a ThruCut 

instrument was made. One portion of the nasal mucosa was placed 
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over the posterior lacrimal sac flap and one portion was placed 

over the anterior f lap. I rrigation through both the superior and 

inferior canal icu l i  was assessed and an O ' Donoghue s i l icone tube 

was placed in the newly created ostium and was fixed with 2 square 

knots. 

Patients were instructed not to blow their nose during the first 

week after surgery. Postoperative care included chloramphen icol/ 

prednisolone 0.1 % eye drops, oral cephalexin 250 mg 4 times daily, 

sa l ine and/or steroid  nasal spray, and lacr imal  i rr igat ion .  The 

average follow-up time was 1 3  months (range, 6 months to 3 years). 

The data that was col lected by reviewing patients' medical 

records incl uded date of operation,  age, sex, preoperative symp­

toms, pr imary or revision procedure, affected side, septoplasty, 

intraoperative f ind i ngs, date of d ischarge from hospita l ,  date of 

s i l icone tube remova l ,  compl ications, repeat procedures, results 

of lacr imal  i rr igat ion and f luoresce in  testi ng ,  and subjective 

improvement or absence of epiphora. 

Success was defined as patency of the lacrimal drainage system 

using the functional endoscopic dye test15 whereby fluorescein was 

appl ied to the conjunctiva! fornix dur ing postoperative endoscopy 

and dye was visualised at the osteotomy sight in  a patent system 

(objective criterion) [Figure 1 ] .  accompanied by the subjective 

relief of symptoms as described by the patient at the time of thei r  

last visit - that is ,  reporting a sign ificant decrease in  or absence 

of epiphora or dacryocystitis and satisfaction with the procedure 

Figure 1 .  View through the nasal endoscope of the opening of the nasolacrimal 

duct of a 37-year-old woman who presented with right-sided epiphora and 
underwent right endonasal dacryocystorhinostomy. Photograph taken with 
endoscopic-mounted blue filter 6 weeks after removal of an O'Donoghue 
silicone tube and instillation of 2% fluorescein. Photograph reproduced courtesy 
of R Chalasani and R Ghabrial of the Lacrimal Clinic, Concord Hospital, Australia. 
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Table 1 .  Dacryocystorhinostomies and success rates from 2001 to 2005. 

Year Number of Successful procedures 

procedures Number (%) 

2001 1 4  1 3  (93) 
2002 1 8  1 7  (94) 
2003 31 26 (84) 

2004 35 33 (94) 

2005 2 2 (1 00) 

Total 1 00 91 

(subjective criterion). For the procedure to be recorded as success­

fu I, both the objective (endoscop ic  dye test) and subj ective 

measures needed to be satisfied .  

Levin, Naganathan, Ananda, et al 

of procedures and success rates from 2001 to 2005 are shown in 

Table 1 .  

Of the 9 patients for whom OCR fai led, 6 had no intraoperative 

or postoperative comp l i cations .  l ntraoperative haemorrhage 

occurred in  2 patients whose procedures fai led but haemostasis 

was rapidly ach ieved and both patients went home on the day of 

surgery. The detai ls of the 9 patients considered to have fai led 

treatment are summarised in  Table 2.  

No patients had serious comp l ications such as periorbital 

oedema, orbital injury, thermal injury, or cerebrospinal fluid leakage, 

all of which have been reported in the l iterature.9 There were also 

no episodes of d ip lopia ,  b l i ndness, or soft tissue i nfection .  One 

Results patient who had recurrent dacryocystitis was found intraoperatively 

Sixty five women and 33 men were recruited i nto the study. The to have had a previous nasal septal fracture but was not excluded 

patients' ages ranged from 8 to 87 years with a mean of 62 years. from the study. Two other patients in the study also had facia l  

The reason for OCR surgery was ep iphora (n = 93) or chronic fractures, but both patients underwent successful procedures. 

dacryocystitis (n = 7). Septoplasty was performed by the otorhino- Postoperative compl ications amongst patients who underwent 

laryngologist dur ing the procedure in  8 patients and 1 patient had successful EN-OCR included epistaxis in 6 patients (defined as the 

previously undergone a septoplasty prior to the operation.  Of the passage of clots greater than spotti ng after l eaving the recovery 

98 patients who had the procedure, 92 went home the same day room}, surgical emphysema in 1 patient, formation of fibrous tissue 

and the remain ing 6 were all d ischarged the fol lowing day. Pa- adhesions in 4 patients, and a low-grade fever overnight in 1 patient. 

tients who remained in hospital overn ight usual ly had thei r  pro­

cedure performed late in  the day or resided a long d istance from 

the hospita l .  Two of the 6 patients stayed in  hosp ital overnight 

as their operation was converted to EX-OCR (1 patient had d istal 

canalicular pathology not accessible by nasendoscopy and the other 

patient had mu lt ip le stones in the lacrimal sac - both patients 

underwent successful  external procedures) and 1 patient who 

stayed overnight had epistaxis. S i l icone tubes were removed ,  on 

average, 6.45 weeks after the procedure (range, 1 to 22 weeks). 

Of the 1 00 eyes that underwent EN -OCR ,  91 operations  

(91  %) were successful based on satisfying both criteria (lacrimal 

irrigation/fluorescein testing and significant reduction or absence 

of ep iphora) . However, 95% of patients satisf ied the lacr imal  

irr igation  and f luoresce i n  testi ng ,  although 4 of these patients 

complained of ep iphora .  There were no patients who reported 

subjective improvement but failed fluorescein testing .  The number 

Table 2. Complications of endonasal dacryocystorhinostomy. 

Patient number Complications 

Discussion 

The introduction of EN-OCR in  the early 1 990s provided hope for 

changing dacryocystorhi nostomy i nto an e legant and m in imal ly  

i nvasive procedure .  However, lacr ima l  surgeons sti l l  regard 

EX-OCR as the gold standard due to the very high reported surgical 

success rates of between 85% to 95%.5 

With the advent of improved technology and surgical ski l l  in  

endoscopic nasal and paranasal sinus surgery, EN-OCR has become 

an accepted technique for the management of nasolacrimal duct 

obstruction. 1 6-1 9  The procedure is increasingly being performed by 

ophthalmic and ENT surgeons and, in many lacrimal cl in ics, is the 

preferred method of surgery. In this series, the most notable benefit 

was the quicker recovery and return to daily activities ( in part due 

to decreased periorb ital bru is ing and swel l ing} ,  which has both 

social and economic impl ications. 

Date of surgery 

2 

3 
4 

5 

6 
7 

8 
9 

Converted to external dacryocystorhinostomy 

Converted to external dacryocystorhinostomy 

November 2001 

September 2002 

March 2003 
April 2003 

June 2003 

June 2003 

Postoperative haemorrhage, recurrent epiphora and dacryocystitis 

Recurrent epiphora 

Recurrent epiphora 

Minor haemorrhage postoperatively and recurrent epiphora 

Recurrent dacryocystitis 

Recurrent epiphora 

Recurrent epiphora 
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November 2003 
May 2004 
May 2004 
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I n  th is study, surgery was successfu l i n  9 1  % of patients 

undergoing pr imary EN-OCR overa l l .  By only considering object­

ive cr iter ia (endoscopic dye test) , surgery was successful i n  

95% of patients, but 4 patients with patent ostia and good irr i­

gation sti l l  complained of ep iphora and they were regarded as 

unsuccessfu l .  

The success rate reported in  this series is simi lar to  that reported 

in other l arge pub l ished case series. Ben S imon et al recently 

reported success rates of 84% (86 patients) for EN-OCR and 70% 

(90 patients) for EX-DCR. 1 5  Dolman reviewed 354 OCR operations 

- 1 53 external (EX-OCR) and 201 non-endoscopic endonasal 

(EN-DCR).20 This author found success rates of 90.2% and 89.1 %, 

respectively, with no statistical d ifference between the 2 groups. 

Interesting ly, 5 patients had bi lateral procedures with alternative 

techniques performed on opposite sides, and all 5 patients reported 

retrospectively that they preferred the endonasal approach .  

While compl ications can occur with EX-OCR (e.g . ,  intraoperative 

or postoperative b leed ing ,  poor wound heal i ng ,  and infection at 

the inc is ion site19) ,  the current l iterature suggests that EX-OCR 

should remain the preferred procedure in  certain c i rcumstances. 

The procedure is indicated if a lacrimal sac tumour is suspected, if 

medial  canthal reposition ing is requ ired after trauma, or if bone 

removal is not possib le during attempted EN-DCR.20 21 

There is a d ifference of op in ion as to whether s i l i cone tubes 

should be used in  OCR surgery. It is thought that intubation may 

help increase the patency of the new rhi nostomy22 and thus all of 

the 98 patients in  th is  study were intubated . However, s i l icone 

may cause per ipunctal granu lat ion and chron ic  infection  and 

therefore some lacrimal surgeons warn against its use.23 24 In  this 

study, s i l i cone tubes d islodged early i n  7 of the 1 00 operations 

(mean t ime of d is lodgement was 1 8  days), but a l l  of these were 

successful procedures. It is thought that a possible cause of early 

tube d is lodgement may be eye-rubb ing after the operation and 

patients need to be warned against this. Tubes were not replaced 

in  these patients. 

It has been suggested that the success rate of EN-OCR is 

influenced by the extent of lacrimal sac exposure during the pro­

cedure and the size of the newly created bony ostium .7 • 14 This may 

be an explanation for the h igh success rate in  this case series, as 

the entire body of the lacrimal sac was exposed .  Mucosal flaps 

were then created to approximate with the cut edges of the exposed 

sac in order to prevent c icatrisation and ostial closure. The tech­

n ique described by Wormald14 creates the largest possible bony 

osti um to increase patency rates. Tsi rbas and Wormald also re­

ported a h igh success rate using the same method of lacrimal sac 

exposure.25 These authors report a 95% anatomic  success rate 

(def i n ed  as anato m ica l  patency with  f l uoresc e i n  f low o n  

1 20 

nasendoscopy and patency to lacrimal syri ng i ng) and an overa l l  

success rate of  89% ( includes subjective symptom re l ief). 

This study has l im itations in that it is a retrospective case series 

reporting the success rate of EN-OCR. To reliably measure whether 

this procedure is as successful as the gold standard, definitions of 

success and failure need to be standardised, and more randomised 

controlled trials comparing the 2 procedures need to be undertaken. 

The success rate in th is case series was s im i lar to other 

high success rates achieved with EN-OCR,  and also comparable 

to quoted success rates of EX-OCR. Inspection of the i ntranasal 

anatomy and d i rect access to the rh inostomy site are major 

advantages of EN-OCR. If  i t  is establ ished that the 2 procedures 

have equa l  success rates for pr i mary surgery,  then patient 

preference, surgeon preference, and avai labi l ity of instrumentation 

wi l l  become important determ in ing  factors. Studies also need to 

establ ish which patients would benefit more from EN-OCR than 

EX-OCR as there wi l l  remain a significant number of patients for 

whom EX-OCR is preferable. 
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Original Article 

Eyelid and Conjunctival Bacterial Flora and Antibiotic 
Resistance Patterns of Acne Rosacea with Ocular 
Involvement 

Ozlem G Sahin , 1  Devran Gerceker,2 Fikret Sahin ,2 Esin Ozdemir,3 Teoman Murat Ozsan2 
18ahcelievler Tip Merkezi (Medical Center), 2Ankara University Medical Faculty, 
Microbiology and Clinical Microbiology Department, and 3Hasvak Hospital, Ankara, Turkey 

Aim: To investigate the eyelid nnd conjunctiva! bacterial flora and antibiotic resistance patterns of ocular 
signs of acne rosacea. 
Methods: Eighty randomly selected patients with acne rosacea underwent routine ophthalmic examination 
for ocular signs of rosacen. Samples from the eyelid and conjunctiva were obtained from all patients with 
acne rosacea with ocular signs and cultured aerobically. Bacterial isolates were identified and tested for 
antibiotic susceptibility. 
Results: Fifty patients (62 .5%) l1ad ocular involvement, of whom 31 (62 .0%) had coagulase-negative 
Staphylococcus, 8 (1 6 .0%) had no growth, 8 (1 6 .0%) hnd Staphylococcus aureus, and 3 (6.0%) had 
Streptococcus pneumoniae. Of the coagu lase-negative Staphylococcus, 1 2 . 9% showed nodrug 
resistance. Among the drug-resistnnt  coagulase-negative Staphylococcus, 77. 7% were res istant  to 
bacitracin, 66. 6% were resistant to polymyxin, 7.4% were resistant to tobramycin and gentamicin, and 
14.8% were resistant to ch/oramphenicol, ofloxacin, ciprofloxacin, or norfloxacin; 59.2% were multi-drug 
resistant .  Among S aureus, and 62.5% were resistant to bacitracin, 1 00% were resistant to polymyxin, 
and 12 .5% were resistant to gentamicin and tobramycin; and 62.5% were multi-drug resistant .  Among 
S pneumoniae, 1 00% were resistant  to polymyxin . 
Conclusions: Coagulase-negative Staphylococcus was the most commonly isolated bacterium followed 
by S aureus. The high rate of bacitracin res istance and multi-drug resistance of coagulase-negative 
Staphylococcus and S aureus might adversely affect treatment of ocular rosacea. 

Key words: Drug resistance, Rosacea 

Asian J Ophthalmol. 2007;9:122-4 

Introduction of ocular flora have been reported to show variations i n  chronic 

i nf lammatory cond it ions . 7  The purpose of this study was to 

i nvest igate the ocular bacterial f lora and antib iotic resistance 

patterns of ocular involvement of acne rosacea. 

Acne rosacea is a chron ic  inf lammatory d isease of un known 

aetiology i nvolvi ng the skin and the eyes . 1 ·2 The most common 

ocular problems associated with acne rosacea are l i d  d isease­

related man ifestations, inc lud ing meibomian g land dysfunction ,  

telangiectasis, and anterior blepharitis.3 Less frequent ocular mani­

festations include chronic cicatrising conjunctivitis, marginal corneal 

i nfi ltrates, corneal neovascu larisat ion ,  th inn ing ,  u l ceration or 

perforation, and episcleritis or scleritis. 4·5 Patients with blepharitis 

are more l ikely to have normal ocular flora but in greater quantities 

than patients without blepharitis.6 Antibiotic susceptib i l ity patterns 

Correspondence: Dr Ozlem G Sahin, Hayri Cecen Sok, 29/1 0 Ataturk 
Sitesi Oran, Ankara 06450, Turkey. 

Tel: (90 31 2) 212  4343; Fax: (90 3 1 2) 221 1 466; 
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Methods 

Patients with acne rosacea selected randomly by a dermatologist 

at the Community Health Care Center, Ankara, Turkey, were referred 

to the ophtha lmology outpatient c l i n i c  to test for ocular s igns 

of acne rosacea. The patients had not received any topical or  

system i c  treatment for  acne  rosacea .  A l l  pati ents underwent 

routine ophtha lmic exam ination inc lud ing best-corrected visual 

acuity, i ntraocular pressure measurement, b iomicroscopy, and 

fundus exa m ination .  Patients with acne rosacea were d iag­

nosed as having ocular i nvolvement on the basis of  ocular signs, 
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i nc l ud ing  l i d  d isease-re lated manifestations such as me i bo­

m ian gland dysfunction ,  telangiectasis and anterior b lepharitis, 

chronic c icatr ic ia l  conj unctiv it is ,  marg ina l  corneal inf i ltrates ,  

corneal neovascularisation, th inn ing ,  u lceration or perforation, or  

episcleritis or scleritis. 

Eye l id  and conjunctiva! samples were obtained at the in itial 

visit. The swabs were inocu lated on b lood agar and MacConkey 

agar p lates and incubated at 37°C aerobically for 1 8  to 24 hours. 

Fol lowing incubation ,  the identification of each isolate was done 

by API (b ioMerieux, Marcy- l ' Etoi le ,  France) and tested for anti­

m icrobial susceptib i l ity accord ing  to the methods establ ished 

by CLSI (formerly NCCLS) .  Bacitraci n ,  polymyx in ,  tobramyc i n ,  

gentam i c i n ,  c h lo ramphen i co l ,  of loxac i n ,  c i p rofloxac i n ,  and  

norfloxacin were used for antimicrobial susceptib i l ity tests. 

Results 

Ocular involvement was found in  50 of the 80 patients with acne 

rosacea (62.5%). Meibomian gland dysfunction, telangiectasis, and 

anterior b lepharitis were among the most common ocular signs 

detected. Less frequent ocular manifestations were marginal corneal 

infi ltrates, corneal neovascularisation,  thinning, and episcleritis. 

The bacteria iso lated and the nu mber of patients with the 

bacteria are summarised in Table 1 .  The most common bacterium 

was coagulase-negative Staphylococcus (CNS), isolated from 31 

patients (62 .0%). Staphylococcus aureus was the second most 

common bacterium,  isolated from 8 patients ( 16 .0%). Eight patients 

(1 6.0%) had no growth. Streptococcus pneumoniae was the least 

common bacterium,  found in 3 patients (6.0%). 

Table 1. Bacterial isolates from eyelid and conjunctiva cultures of acne rosacea 
patients with ocular manifestations. 

Bacterial isolate 

Coagulase-negative Staphylococcus 

Staphylococcus aureus 

Streptococcus pneumoniae 

No growth 

Bacterial isolates (n = 50) 
Number (%) 

31 (62) 

8 (1 6) 

3 (6) 

8 (1 6) 

Sabin, Gerceker, Sabin, et al 

Antibiotic resistance patterns of the isolated bacteria are sum­

marised in  Table 2 .  Four of the 31 CNS cultures (1 2 .9%) showed 

no drug resistance. Among the 27 drug-resistant CNS cu lture 

samples, 21  (77.8%) were resistant to bacitracin ,  1 8  (66.7%) were 

resistant to polymyx in ,  2 (7.4%) were resistant to tobramycin ,  2 

(7 . 4%) were resistant to gentam ic in ,  1 (3 .7%) was resistant to 

chloramphenicol, 1 (3.7%) was resistant to ofloxacin ,  1 (3.7%) was 

resistant to ciprofloxac in ,  and 1 (3.7%) was resistant to norfloxacin. 

All 8 S aureus cu ltures (1 00%) were resistant to polymyx in ,  5 

(62 .5%) were resistant to bacitraci n ,  1 ( 1 2 .5%) was resistant 

to gentam ic in ,  and 1 (1 2 .5%) was resistant to tobramycin. Al l 3 

S pneumoniae cultures (1 00%) were resistant to polymyxin .  

Mu lt i -drug resistance was detected for 1 6  of the 27  CNS 

cultures (59 . 2%) and 5 of the 8 S aureus cultures (62.5%). Multi­

drug resistance was not detected for S pneumoniae. Overa l l ,  

polymyxin resistance was the most common drug resistance, 

detected in 29 of the 42 culture-positive samples (69.0%), followed 

by resistance to bacitraci n  in  26 samples (6 1 .9%) ,  gentam ic in 

and tobramycin each in 3 samples (7 . 1  %) ,  ofloxacin and norfloxacin  

each in  2 samples (4.8%), and ciprofloxacin and ch loramphen icol 

each in  1 sample (2.4%). 

Discussion 

The est imated preva lence of ocu lar fi nd i ngs in  pat ients with 

acne rosacea has been reported to be 6% to >50% in  different 

populations.8•9 The prevalence of ocular involvement in this study 

was 62.5%, compatible with the previous studies. 

The most frequent ocu lar f ind ing was l id d isease-related 

manifestations, fol lowed by marginal corneal infi ltrates, corneal 

neovascularisation ,  th inn ing ,  and episcleritis. These f indings are 

comparable with the ocular man ifestations shown by previous 

stud ies. 3-5 

The ocular flora of healthy people is mostly composed of CNS 

followed by S aureus, Corynebacterium sp, and Propionibacterium 

acne. 10 - 12  The most commonly isolated bacteria from eye l id  and 

conjunctiva! cu ltures of patients with acne rosacea, with or without 

Table 2. Antibiotic resistance patterns of coagulase-negative Staphylococcus, Staphylococcus aureus, and Streptococcus pneumoniae. 
Antibiotic 

Bacitracin 

Polymyxin 

Tobramycin 

Gentamicin 

Chloramphenicol 

Ofloxacin 

Ciprofloxacin 

Norfloxacin 

Multi-drug resistance 

Coagulase-negative 
Staphylococcus resistance (n = 27) 

Number (%) 

21 (77.8) 

1 8  (66.7) 

2 (7.4) 

2 (7.4) 

1 (3.7) 
1 (3.7) 
1 (3.7) 

1 (3.7) 
16 (59.2) 
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Staphylococcus aureus 
resistance (n = 8) 

Number (%) 

5 (62.5) 

8 (1 00) 

1 (1 2.5) 

1 (1 2.5) 

5 (62.5) 

Streptococcus pneumoniae 
resistance (n = 3) 

Number (%) 

313 (1 00) 
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ocular involvement, or patients with chronic blepharitis are reported 

to be the normal ocular flora but in greater quantities than in healthy 

people.6 . 13·15 

The aerobic cu ltures from the eyelid and conjunctiva of patients 

with ocular rosacea patients in th is study revealed CNS as the most 

commonly isolated bacteria fo l lowed by S aureus, simi lar to pre­

vious studies. The least frequent culture finding in this study was 

S pneumoniae, which has not been reported before in the normal 

ocular f lora, among eyel i d  and conjunctiva cu ltures of patients 

with acne rosacea, or among pat ients with chronic b lepharitis .  

S pneumoniae has been reported to cause soft tissue infections in  

patients with connective tissue d isorders such as systemic l upus 

erythematosus and Sjogren syndrome . 1 6  Acne rosacea has been 

considered a chronic inflammatory d isease of unknown aetiology 

and immunopathological  studies have revealed anticollagen and 

anti nuclear antibodies against nuclei of cells in  the epidermis and 

dermis.2 · 17 Isolation of S pneumoniae from eye l id  and conjunctiva 

cultures of patients with ocular rosacea in this study might ind icate 

a possib le association of S pneumoniae and acne rosacea. 

Previous studies have shown that ocular flora are susceptible 

to c iprofloxacin ,  ofloxacin, and newer generation fluoroquinolones, 

as well as ch loramphenico l  and am inog lycosides,  except neo­

myc in . 1 8-20 This study also revealed h igh  suscept ib i l ity rates for 

c i p rofloxac i n ,  of loxac i n ,  c h loramphen i co l ,  gentam i c i n ,  and 

tobramycin .  Neomycin and polymyxin have been reported to  be 

ineffective for the reduction of  ocular bacterial flora.21 This study 

also revealed h igh rates of polymyxin resistance of CNS, S aureus, 

and S pneumoniae. High rates of bacitracin  resistance of ocular 

flora have not been reported before. However, this study revealed 

that bacitraci n  resistance was the second most common drug 

resistance after polymyx in .  Bacitraci n  has been widely used for 

the treatment of ocular rosacea.5 22 These authors consider the 

high rate of bacitracin resistance in  this study to be a significant 

factor that could affect treatment of ocular rosacea. Mu lti -drug 

resistance for CNS has been reported in  chron ica l ly  inf lamed 

conjunctiva, and it  has been proposed that the risk for mu lt i-drug 

resistant CNS was increased in patients with chronic inflammatory 

conditions.7 Multi-drug resistant S aureus in chronic inflammatory 

eye disease has not been reported before. This study revealed multi­

drug resistance for both CNS and S aureus in patients with ocular 

rosacea.1 ·2 

In summary, CNS was the most commonly iso lated bacterium,  

fo l lowed by S aureus, from the eyel id and conjunctiva cultures of 

patients with acne rosacea with ocular involvement. The h igh rates 
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of bac itrac in  resistance and mu lt i-drug resistance of CNS and 

S aureus revealed in  this study might affect treatment of ocular 

rosacea. 

References 
1 .  Lehmann P. Rosacea: cl inical features, pathogenesis and therapy. 

Hautarzt. 2005;56:871 -85. 
2. Eiseman AS. The ocular manifestations of atopic dermatitis and rosacea. 

Curr Allergy Asthma Rep. 2006;6:292-8. 
3. Ghanem VC, Mehra N, Wong S, et al. The prevalence of ocular signs 

in acne rosacea: comparing patients from ophthalmology and 
dermatology clinics. Cornea. 2003;22:230-3. 

4. Akpek EK, Merchant A, Pinar V, et al. Ocular rosacea: patient charac­
teristics and follow-up. Ophthalmology. 1 997; 1 04: 1 863-7. 

5. Nazir SA, Murphy S, Siatkowski RM, et al. Ocular rosacea in childhood. 
Am J Ophthalmol. 2004;1 37: 1 38-44. 

6. Groden LR, Murphy B, Rodnite J, et al. Lid flora in blepharitis. Cornea. 
1 991 ; 1 0:50-3. 

7. Grasbon T, DeKaspar MH, Klauss V. Coagulase-negative Staphyloco­

cci in normal and chronically inflamed conjunctiva. Ophthalmologe. 1 995; 
92:793-801 . 

8. Michel JL, Cabibel F. Frequency, severity and treatment of ocular 
rosacea during cutaneous rosacea. Ann Dermatol Venereal. 2003 ; 130: 
20-4. 

9. Starr PA, McDonald A. Oculocutaneous aspects of rosacea. Proc R 
Soc Med. 1 969;62:9. 

1 0. De Kaspar HM, Kreidl KO, Singh K, et al. Comparison of preoperative 
conjunctiva! bacterial flora in patients undergoing glaucoma or cataract 
surgery. J Glaucoma. 2004;1 3:507-9. 

1 1 .  Herde J, Tost M, Wilhelms D, et al. Perioperative conjunctiva! flora. Klin 
Monatsbl Augenheilkd. 1 996;209: 1 3-20. 

1 2. Semel J,  Nobe J, Bowe B, et al. Propionibacterium acnes isolated from 
explanted intraocular lenses in pseudophakic bullous keratopathy. 
Cornea. 1 989;8:259-62. 

1 3. Ta CN, Shine WE, McCulley JP, et al. Effects of minocycline on the 
ocular flora of patients with acne rosacea or seborrheic blepharitis. 
Cornea. 2003;22:545-8. 

1 4. McCulley JP, Dougherty JM.  Bacterial aspects of chronic blepharitis. 
Trans Ophthalmol Soc UK. 1 986;1 05:31 4-8. 

1 5. Dougherty J M ,  McCulley JP. Comparative bacteriology of chronic 
blepharitis. Br J Ophthalmol. 1 984;68:524-8. 

1 6. Dinubile MJ, Albornoz MA, Stumacher RJ, et al. Pneumococcal soft 
tissue infection: possible association with connective tissue disease. 
J Infect Dis. 1 991 ; 1 63:897-900. 

1 7. Nunzi E, Rebora A, Hamerlinck F, et al. lmmunopathological studies on 
rosacea. Br J Dermatol. 1 980; 1 03:543-51 . 

1 8. Arantes TE, Cavalcanti RF, Diniz MF, et al. Conjunctiva! bacterial flora 
and antibiotic resistance pattern in patients undergoing cataract surgery. 
Arq Bras Oftalmol. 2006;69:33-6. 

1 9. Mino de Kaspar H, Koss MJ, He L, et al. Antibiotic susceptibility of 
preoperative normal conjunctiva! flora. Am J Ophthalmol. 2005;1 39: 
730-3. 

20. Ta CN, Chang RT, Singh K, et al. Antibiotic resistance patterns of ocular 

bacterial flora: a prospective study of patients undergoing anterior 
segment surgery. Ophthalmology. 2003; 1 1 0: 1 946-51 . 

21 . Van Endt J J ,  Verart HG,  Kramer R, et al .  A comparison of two 
ophthalmic steroid-antibiotic combinations after cataract surgery. Eur 
J Ophthalmol. 1 997;7:1 44-8. 

22. McCulley JP. Blepharoconjunctivitis. lnt Ophthalmol Cl in. 1 984;24: 
65-77. 

Asian J Ophthalmol . 2007 Vol 9 No 3 



Original Article 

Effect of Patch Therapy on Visual Acuity of Patients with 
Anisometropic Amblyopia 

Hassan Koohian,  Ramisa Farsad, Hossein  Bagheri 
Department of Ophthalmology, Imam Hossein Hospital, Shahroud, Iran 

Aim: To evaluate the effect of patch therapy on visual acuity of patients with anisometropic amblyopia. 
Methods: Sixty six patients with anisometropic amblyopia were randomised to receive patch therapy or no 
therapy. Visual acuity of both eyes was tested for all patients. Based on the visual acuity in the amblyopic 
eye, patients were prescribed daily patching of the better eye with an ophthalmic shield for 3 to 6 hours. 
Visual acuity of both eyes was tested 3 and 6 months after starting patch therapy. 
Results: There was a significant difference in the mean visual acuity of the treatment group at the start of 
patch therapy, and at 3 and 6 months after therapy. There was no significant  difference in the mean visual 
acuity in the control group. There was a significant difference in the mean visual acuity between the treatment 
group and the control group 3 and 6 months after patch therapy. There was no significant  difference in the 
mean visual acuity between the prescribed times of 2, 3 to 4, and 5 to 6 hours. 
Conclusions: Patch therapy to the better eye can increase visual acuity for patients with amblyopia. 

Key words: Amblyopia, Visual acuity 
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Introduction 

Amblyopia is a reduced corrected visual acu ity without evidence 

of organic eye d isease. Amblyop ia affects m i l l ions  of peop le 

throughout the world, but  is  usual ly recognisab le and treatable .  

The condition is the most common cause of uniocular visual impair­

ment i n  ch i ldren ,  adolescents, and adults. Amblyopia is typical ly 

associated with strabismus, and less commonly with strabismus, 

anisometropia, and/or both . 1 ·3 

Although the cause of amb lyogenes is i s  not comp lete ly 

understood , most ophthal mo log ists advise treatment as early 

as possib le .  Treatment includes occlusion therapy (patching of the 

sound eye), cyclop leg ic  d rugs such as atrop ine  su lfate, bptical 

correction g lasses, contact l enses, or combination levodopa and 

carbidopa.4·7 

The princ ip le of therapy is that it can only be effective when 

the visual system is suffic iently plastic for cortical mod ification 

to occur. This stage of visual development is thought to end at the 

age of 7 years, although the theory of the plastic ity of the visual 

system be ing confi ned to early ch i ldhood is increas ing ly being 

chal lenged. 
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A study has found that central v is ion loss i n  the better eye 

improves visual acuity in  the amblyop ic eye.8 Research has also 

shown that retinal detachment and age-related macular degener­

ation in the better eye can improve visual acuity of an amblyopic 

eye i n  adu lts.9 The observation that trauma or d isease affecting 

the better eye may result in spontaneous improvement of the eye 

with amblyopia suggests that residual neural plasticity continues 

wel l  beyond the accepted critical period. 10 This study was performed 

to evaluate the effect of patch therapy on visual acuity in  adults 

with anisometropic amblyopia referred to the Sadri Cl in ic ,  Shahroud 

Facu lty of Med ical Sciences, Shahroud, Iran . 

Methods 

Sixty six patients with anisometropic amblyopia were random­

ised to receive patch therapy or no treatment (control group). The 

cause of amblyopia in  these patients was refractive error due to 

myopia or hyperopia. The criterion for amblyopia was visual acuity 

2'.0.2  logMAR (logarithm of the min imum angle of resolution). 

Prior to enrolment in the study, refractive errors were corrected 

(best corrected vis ion; BCV) . Patients with strabismus were ex­

cluded. Visual acu ity of both eyes was measured and, based on 

the visual acuity in the amblyopic eye, dai ly patching of the better 

eye with an ophthalmic sh ie ld was prescribed for 2 to 6 hours .  

Each patient in the treatment group underwent monthly fol low-up 
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to assess the condition of the retina, assess the number of hours 

required for treatment, and mon itor poss ib le  compl ications of 

treatment such as irritation .  Visual acu ity of both eyes in both 

groups was measured at the first visit, and at 3 and 6 months after 

the start of therapy. Statistical analysis was performed using the 

Statistical Package for the Social Sciences. A p value of <0 .05 

was considered to be statistically significant. 

Patients who defaulted fo l low-up were excluded from the 

Table 1 .  Comparison of visual acuity at baseline, and 3 and 6 months after 
patch therapy by age group. 

Baseline 
3 months 
6 months 

Age group (years) 

1 7-35 9-16 
Control Treatment Control Treatment 

0.28 
0.28 
0.27 

0.34 
0 . 15  
0.05 

0.32 
0.32 
0.27 

0.43 
0.22 
0.09 

study. All follow-up visits and examinations were free of charge to Figure 2. Mean visual acuity after different treatment times. 

encourage compl iance. 

Results 

Patients were aged 9 to 35 years (mean, 1 6.6 years; SO, 5 .9  years) . 

There was a female predom inance (60.6% vs 39.4%). There was 

a sign ificant d ifference in the mean visual acuity of the treatment 

group between the start of treatment and 3 months after treatment, 

and between 3 months and 6 months after treatment. The mean 

improvement in visual acuity in the amblyopic eyes from base­

l ine at 3 months was 0 .20  logMAR and at 6 months was 0 .32 

logMAR . There was no s ign if icant d ifference i n  v isua l  acuity 

between basel ine, 3 months, and 6 months for the control g roup 

(Figure 1 ) . 

There was a s ign ificant d ifference i n  the mean visual acuity 

between the treatment and control groups 3 months and 6 months 

after the start of therapy. The visual acuity in the amblyopic eyes 

of the treatment g roup showed i mprovement of 0 . 1 1  logMAR 

after 3 months and 0 . 1 9 logMAR after 6 months. There were no 

significant differences in the mean visual acuity between the older 

and younger age groups (9 to 1 6  years and 1 7  to 35 years) in  the 

treatment and control groups at al l  time points (Table 1 ) .  

Figure 1 .  Mean visual acuity a t  baseline, and 3 and 6 months after start of 
patch therapy. 
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There were no significant d ifferences in  the mean visual acuity 

between the d ifferent prescription t imes (2 hours, 3 to 4 hours, 

and 5 to 6 hours) [Figure 2] . 

Discussion 

Although there are many stud ies of treatment of amb lyopia i n  

ch i ldhood by  occlusion therapy, there are few studies of occlusion 

therapy for amblyopia in  adults. The results of this study showed 

that occlusion therapy for 2 to 6 hours dai ly can improve visual 

acuity in the amblyopic eye by 0.20 logMAR after 3 months and by 

0 .32  logMAR after 6 months. Stud ies have shown that visual 

function can improve beyond the traditional critical per iods for 

development in amblyopia and,  with good patient comp l iance, 

age should not be a critical factor in  the in itiation of treatment for 

amblyopia. 1 1  

Sche iman et al stud ied the effectiveness of treatment of 

amblyopia in chi ldren aged 7 to 1 7  years at 49 cl in ical sites. 1 2  507 

patients with visual acuity rang ing from 20/40 to 20/400 in the 

amblyop ic eye were prov ided with optimal  optical correction 

and then randomised to a treatment group (2 to 6 hours per day of 

patch therapy combined with near visual activities for a l l  pa­

tients plus atropine sulfate for children aged 7 to 1 2  years) or optical 

correction alone. Patients whose amb lyopic eye acuity improved 

by �1 0 letters (�0.2 logMAR) by 24 weeks were considered respond­

ers. Among patients in the 7 to 1 2  years age group (n = 404) , 
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53% of the treatment group were responders compared with 25% 

of the optical correction g roup (p < 0.001 ) .  In the 1 3  to 1 7  years 

age group (n = 1 03) ,  the responder rates were 25% and 23% 

for the treatment and optical correction groups, respectively, but 

were 47% and 20%, respectively, among patients not previously 

treated for amblyopia. 

Occlusive contact lenses can be used for treating amblyopia . 1 3  

In the study by Eustis and Chamberlain of  25 patients aged 2 .5  

to  9 .5  years, who were treated with an  opaque hydrogel contact 

lens for amblyopia, 92% of patients improved by at least 1 l ine of 

visual acuity. 1 3  E ight patients improved :2:2 octaves and 1 2  pa­

tients improved :2:1 octave. Gianol i and Klainguti obtained simi lar 

results . 1 4  Mallah et al evaluated 465 patients with an established 

diagnosis of age-related macular degeneration to ascertain whether 

recovery of visual function in amblyopic eyes can occur when the 

sight in the fellow eye is lost . 1 5  These authors concluded that the 

mean improvement in d istance and near acuity in amblyopic eyes 

was 3.3 and 1 .9 l ines, respectively, by 1 2  months. The improvement 

in acuity generally occurred between 1 and 1 2  months from baseline 

and remained stable over the follow-up period. 

Beck et al compared patch therapy for 6 to 8 hours daily with 

atropine for moderate amblyopia in 41 9 ch i ldren younger than 7 

years. 1 6 Visual acuity in the amblyopic eye improved in both groups; 

improvement from baseline at 6 months was 0.32 logMAR in the 

patch therapy group and 0.28 logMAR in the atropine group .  Pa­

tients in the atropine group had reduced acuity in the better eye at 

6 months. Repka et al 17 and Kushner18 found simi lar results in their 

random ised mu lticentre trials of the effect of dai ly patch therapy 

on the visual acuity of chi ldren younger than 7 years with moderate 

amblyopia. 

It is  well documented that non-comp l iance with occlusion 

therapy is a major factor leading to treatment failure. At the start of 

patch therapy, al l  patients were well informed about the treatment 

and it was well tolerated by most patients. Newsham reported that 

understand ing of the treatment was sign ificantly g reater among 

parents given written educational material compared with parents 

who d id  not receive written information; compl iance was signifi­

cantly greater among the group given written instructions. 1 9  A large 

proportion of pati ents wou ld  benefit by increas ing  parental 

knowledge in key areas such as the critical development period, 

importance of occlusion, and potential negative consequences of 

not treating amblyopia. 

The results of this study did not reveal a significant d ifference 

in the mean visual acu ity between d ifferent treatment t imes 

(2 hours, 3 to 4 hours, and 5 to 6 hours). Repka et al ,  in a study of 

1 89 chi ldren younger than 7 years with amblyopia, showed that 

the improvement in visual acuity of the amblyopic eye from baseline 
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to 4 months averaged 0 .24 in the treatment g roup, who received 

patch therapy for 2 hours dai ly, and in the control g roup ,  who 

received 6 hours of daily patch therapy.20 Visual acuity improved 

from basel ine by 0 .3  or more for 62% of patients in each group. 

Therefore, patch therapy for 2 hours daily produces an improvement 

in visual acu ity s imi lar to that produced by patch therapy for 6 

hours daily. There is no sign ificant difference in compl iance between 

patch therapy for 3 and 6 hours.21 Although increasing the time 

beyond 2 hours hastened recovery of visual acuity, the outcome is 

not improved.22·23 

The results obtained from this study show that occlusion therapy 

can produce substantial improvements in visual function in older 

patients with amblyopia, and age should not be a critical factor 

in the in itiation of treatment. Prescribing 3 to 6 hours daily patch 

therapy can i m prove visual  acu ity in o lder  patients, but it is 

necessary to evaluate whether visual acuity improvement in adults 

with amblyopia is sustained once treatment is discontinued. 
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Case Report 
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Sciera[ thinning and scleral pe1foration have been reported in Maifan's syndrome, but they have essentially 
been frank perforations necessitating surgical repair. This report describes a patient presenting with para limbic 
scleromalacia in which a bleb was seen without a frank pe1foration. The surgical treatment is described. 
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Introduction 

Up to 50% of patients with scleromalacia have evidence of an 

underlying systemic disease.1 Scleromalacia is a rare disease, often 

seen in connective tissue d isorders such as rheumatoid arthritis, 

Wegener's g ranulomatosis, polyarteritis nodosa, systemic lupus 

erythematosus, and relapsing polychondritis.2 Although necrotising 

sclerit is with or without i nflammation can be a manifestation 

of a system ic  vascu l it ic d isease, scleral perforation in Marfan's 

syndrome can occur when the sclera is friable. 

Scleral th inn ing and scleral perforation have been reported 

in Marfan's syndrome, but they have essentially been frank perfor­

ations necessitating surgical repair. 3·5 This report describes a patient 

presenting with paral imbic scleromalacia in which a bleb was seen 

without a frank perforation. The surgical treatment is described. 

Case Report 

A 1 4-year-old g irl reported with a history of a small swel l ing in  the 

left eye associated with congestion of the eye, lacrimation and 

d iminution of vision for 1 month. She had a history of redness and 

mi ld pain in her right eye for 3 months 3 years previously, and was 

diagnosed with advanced glaucoma with band-shaped keratopathy 

in the right eye. She had had no prior surgical intervention in either 

eye. At systemic  examination ,  she was found to have frontal 

bossing,  a high arched palate, contractural arachnodactyly, dental 

anomalies, and a cardiac murmur (ejection systol ic murmur with 
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an aortic cl ick). Echocardiography revealed a d i lation of the root of 

the aortic trunk. 

At ophthalmic evaluation ,  her best-corrected visual acu ity 

was finger counting close to the face (-8.0 0) in the right eye and 

6/1 8 (-1 2 0) in the l eft eye. The right eye had a shallow anterior 

chamber, band-shaped keratopathy, and a right d ivergent squint. 

The lens and fundus details could not be determined. The left eye 

had mild conjunctiva! congestion at presentation, which increased 

by the fourth day. Anterior segment evaluation of her left eye showed 

a clear cornea with a shallow anterior chamber. Pupi l lary reaction 

in both eyes was s lugg ish .  A cystic swe l l i ng  was noted at the 

9 o'clock position near the l imbus in  the left eye, which increased 

in size by the fourth day (F igure 1 ). Uveal tissue could be seen 

through  the overly ing conjunctiva. The anterior chamber was 

shal low and there was gross hypotony in  the l eft eye (2 mm Hg 

with applanation tonometry). On pup i l lary d i lation ,  superonasal 

sub luxation of the clear spherophakic lens was noted .  Fundus 

evaluation showed a cup-d isc ratio of 0 .6  with a healthy neuro­

retinal rim .  There was no evidence of retinal or choroidal detach­

ment. Her axial lengths were 22 .3 mm in the right eye and 21 .8 mm 

in  the left eye. 

Laboratory investigations of total leukocyte count, d ifferential 

leukocyte count, peripheral blood smear, serum electrolytes, and 

renal b iochem ica l  parameters were normal . Ur i nary sod i u m  

nitroprusside test was negative. Paediatric consultation confirmed 

the diagnosis of Marfan's Syndrome. The patient was given topical 

ci profloxacin  4 times a day for 7 days and ibuprofen twice a day 

for 5 days. By the fourth day, the size of the b leb had increased 

and there was further shal lowing of the anterior chamber and 

peripheral i ridocorneal touch. 
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Occult Sciera/ necrosis in Marlan1s 
Syndrome 

Figure 1 .  Anterior segment photograph showing a cystic bleb at the nasal Figure 2. Postoperative (month 2) anterior segment photograph. 

limbus. 

The patient was g iven topica l  stero ids  and underwent a 

superior site anterior route lensectomy with vitrectomy in her left 

eye. Her postoperative visual acuity was 6/1 8 with + 9 D. Her cornea 

was clear and the anterior chamber depth was 3 mm (Figure 2). 

After 2 months, the visual acu ity was ma intained at 6/1 8 and 

the intraocular pressure in  her left eye was 1 8  mm Hg .  The cystic 

bleb was flattened and there was no conjunctiva! congestion. 

Discussion 

This was a rare case of Marfan 's syndrome presenting  with a 

shal low anterior chamber due to poss ib le  m icro leaks from the 

necrosed corneol imbal junction secondary to scleromalacia. The 

m icroleaks resulted in  a cystic bleb formation at the l imbus in the 

patient's left eye resulting in  hypotony. This patient had a rare form 

of systemic  Marfan's syndrome ,  characterised by contractural 

arachnodactyly, ectopia lentis, and d i lation of the base of the aorta. 

Besides Marfan's syndrome, the diagnoses of Loeys-Dietz syndrome 

and Shprintzen-Goldberg syndrome were also considered. However, 

typical cl in ical features of exophthalmos, hypertelorism, bifid uvula, 

cleft palate, mental retardation, and maxi l lary and mandibular hypo­

plasia were not seen in this patient. S ince she had all 3 features 

of a severe Marfan's triad compris ing long thin extremities with 

arachnodactyly, ectopia l entis, and aortic root d i lation ,  a c l in ical 

d iagnosis of Marfan's syndrome was made. 

The decreased vision in her left eye was due to myopia caused 

by the anteriorly subluxated spherophakic lens. Surgical intervention 

was needed to extract the subluxated lens and to form the anterior 

chamber, which was done under cover of anti - inf lammatory and 

ant ib i ot ic therapy. The m i c ro leaks also c losed and hypotony 

subsided after treatment. This patient presented with para l imb ic 

scleromalacia ,  which is characterised by a slowly progressive, 
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non-inflammatory, painless scleral th inning at the l imbus that can 

lead to spontaneous small perforations. Connective tissue d isorders 

in Marfan's syndrome have been attributed to increased activity 

of matrix meta l l oprote i nases, wh ich  also leads to funct iona l  

insufficiency of zonules. 6 I t  is possible that the scleral necrosis in 

this patient was also a man ifestation of the same pathogenesis. 

To the best of the authors '  knowledge ,  few patients with 

scleral perforat ion in Marfan 's syndrome have been reported 

in  the l iterature.3·5 Rodriguez Ares et a l  described a patient who 

had undergone mu lt iple surgeries, including trabeculectomy with 

m itomyc in . 3  The scleral  perforation occu rred with in  30 days of 

g laucoma surgery. Kontri dze and Kvanta l ian i  have described 3 

patients with scleral perforation in Marfan's syndrome, which they 

repaired surgically.4 

This report h igh l ights that spontaneous occult scleral necrosis 

should be considered when evaluating a young patient with Marfan's 

syndrome.  Eyes of patients with Marfan 's syndrome should be 

examined for scleral necrosis. G iven the rap id ity of progression 

of the destructive process, early in itiation of therapy is warranted. 
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Case Report 

Refractory Grave's Ophthalmopathy - Is there a Role for 
Radiotherapy? 
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Thyroid orbitopathy is a chronic sequela of systemic thyroid disease. Management is usually conservative, 
bu t  symptoms may be refractory and radiotherapy may be useful. This report describes a patient with 
thyroid orbitopathy treated with radiotherapy. 
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Introduction 

Thyroid orbitopathy is a chronic sequela of systemic thyroid d isease, 

where each patient experiences a unique combination of symptoms 

and signs for an unpredictable duration and with varying severity. 1 

Conservative management with steroids can rel ieve this condition 

in nearly 50% of patients with moderately severe disease.2 However, 

in a subset of patients the symptoms are refractory to conservative 

management. These patients can be managed with radiation but 

the exact role of radiotherapy in the curative management of thyroid 

orbitopathy is stil l  not well defined with divergent results from various 

studies. This report describes a patient with thyroid orbitopathy 

treated with radiotherapy. 

Case History 

A 65-year-old man with hyperthyroidism presented to the outpatient 

department of a tertiary care hospital with a history of progressive 

b i lateral proptosis, photophobia, excessive watering ,  and visual 

b lurr ing for 1 year (Figure 1 ) . He was taking regu lar antithyroid 

d rugs and had been treated with long-acti ng steroids (methyl 

prednisolone) for 9 months, but had experienced no improvement 

in his symptoms despite regular medication. At ocular examination, 

both eyes were inflamed and proptosed with conjunctiva! chemosis. 

The corneas were hazy and b lurred. Vision was reduced to l ight 

perception only. Computed tomography showed b i lateral orbital 

proptosis  with th icken ing  of the extra orbita l  muscles (0 .8 to 

1 0  m m) .  The left optic nerve thickness was 1 3  mm and the right 
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Figure 1 .  Bilateral orbital proptosis, corneal opacity, and diffuse conjunctiva! 

chemosis. 

optic nerve thickness was 6 m m  (Figure 2). In view of h is  painful 

and refractory symptoms, which were affecting his qual ity of life, 

external beam radiation to a dose of 20 Gy/5 fractions with 9 MeV 

electron beams was g iven (Figure 3). Fol lowing radiation therapy, 

the patient was referred for surgical decompression for progressive 

optic neuropathy. However, the patient refused to consent to the 

procedure. Three months post-radiotherapy, he was free of painful 

symptoms, although the proptosis persisted. There was objective 

d im inution of conjunctiva! chemosis. 

Discussion 

Knowledge of the association between systemic thyroid d isease 

and orbitopathy has evolved during the past few years, although 

the precise pathogenesis remains uncertain .  It is hypothesised that 
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Refractory Grave's Ophthalmopathy 

Figure 2. Axial section of the computed tomography scan showing bilateral 
orbital proptosis. 

an unknown mechanism al lows thyroid antigen to stimu late the 

immune system and produce antibodies to the thyroid stimulating 

hormone (TSH) receptor and other antigens that alter the release of 

thyroid hormones. 1 Orbital connective tissue shares some of the 

thyroid antigens that result in  the production of activated T lymph­

ocytes, which migrate and invade the orbital connective tissue.3.4 

This leads to proliferation of orbital fibroblasts, resulting in  increased 

synthesis and release of glycosaminog lycans. Local ly produced 

cytokines amplify the inflammatory response.1 The combined cell­

med iated and hu moral response resu lts in inf lam matory ce l l  

m igration and oedema in  the  orbit. The continuous deposition of 

these inflammatory exudates leads to thickening of the extraocular 

muscle and an increase in orbital fat volume . 1  The l im ited bony 

confines of the orbit allow min imal expansion of the orbital contents 

and are pushed forward resulting in proptosis.3 However, i rreversible 

alterations occur as a result of activation of orbital f ibroblasts 

Figure 3. Patient positioned for electron beam treatment with the electron 
applicator attached to the treatment head. 
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with formation of fibrotic tissues within the fibromuscular framework 

of the orbit. 

The rationale for rad iotherapy in thyro id eye d isease stems 

from the fact that the lymphocytes and the fibroblasts are h igh ly 

rad iosensitive . 2 5 Radiat ion arrests the process of lymphocyte 

chemotaxis and fibroblast p ro l iferation thereby rel ieving orbital 

inflammation permanently.' Prummel et al were the first to del iver 

evidence-based data on the efficacy of rad iotherapy in  thyroid  

orbitopathy. 2 In  a prospective random ised study with str ingent 

inclusion criteria, 56 patients were randomised to receive either 

radiotherapy and a p lacebo or sham irradiation plus prednisone. 

The response rates in  both groups were s imi lar, at 50% for radio­

therapy and p lacebo and 47% for prednisone and radiotherapy. 

Improvement occurred in soft t issue inflammation and ocu lar 

motil ity, but not in proptosis. A number of publ ished series were in  

agreement with Prummel et  a l 's study, showing improvement rates 

ranging from 23% to 51 %,6·8 whi le other studies d id not show any 

significant improvement in  proptosis.2·5 9 External beam irradiation 

was used effectively for this patient to suppress the active inflam­

mation lead ing  to subjective improvement in  pa in ,  although the 

morphological changes remained irreversible. 

G l ucocorti co id  therapy has been the estab l ished therapy 

for Grave's ophthalmopathy, but the treatment seems to be more 

effective in  association with low-dose orbital radiotherapy (20 Gy) 

to counteract inflammation.6 Prednisone should be continued during 

radiation therapy as radiation causes temporary ocular irritation 

and exacerbates soft t issue inf lam mation . 1 0 · 1 1  Var ious c l i n i cal  

studies have demonstrated that radiation, especially in combination 

with oral prednisone, is effective in decreasing soft tissue signs 

and symptoms due to inf lammation. There are conflicting resu lts 

about the outcome of radiation with g l ucocorticoid therapy. 12•13 

These studies d id not show any temporal relationship between the 

radiation and the corticosteroid therapy. Hence, j ud ic ious patient 

selection and t iming of radiation therapy is essential for obtain ing 

optima l  resu lts as radiat ion therapy may lead to deb i l itat ing 

morbid ities such as radiation- induced ret inopathy, especial ly in  

patients with d iabetes. Thus ,  radiotherapy is useful for a subset of 

patients with moderately severe thyroid orb itopathy. The ro le  of 

radiotherapy i n  orbital proptosis is sti l l  controvers ial and not yet 

wel l defi ned as c l in ical studies have shown inconsistent results. 
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Presumed Retinal Infiltration of Atypical Periocular and 
Orbital Xanthogranuloma 
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Histiocytic disorders are rare and often unsuspected. There is biological and histopathological overlap that 
is often confounding. The presentations and natural h istory are often varied and ill defined. Periorbital 
xanthogranuloma in adults is rare and may be part of systemic involvement that might include para­
proteinaemias, leukaemias, and Erdheim-Chester disease. Diagnosis is usually confirmed by histopathology. 
Intraocular involvement is rare. This report is of a patient whose clinical presentation included atypical 
periorbital and intraorbital lesions with presumed retinal infiltration. 
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Introduction 

Xanthogranu loma is  a l i pog ran u l o matous form of syste m i c  

h istiocytosis affecting various tissues of the body, predominantly 

the skin ,  orbit , and bone .  Xanthogranu loma affecti ng the eye 

has varied presentations, rang ing from benign as in  periorbital 

xanthogranuloma1 ·2 to incurable as in  Erdhe im-Chester d isease.2•4 

Systemic association of periocular xanthogranuloma suggests either 

Erdhe im-Chester disease or necrobiotic xanthogranuloma, which 

are potentially fatal .34 This report describes a patient with periocular 

and orbital xanthogranu loma w ith atyp ica l  morpho logy w ith 

presumed retinal infi ltration. 

Case Report 

A 53-year-old woman presented to the Dr Rajendra Prasad Centre 

for Ophthalmic Sciences, All Ind ia Institute of Medical Sciences, 

New De lh i ,  I nd ia ,  i n  December 2005 with g radual progress ive 

decrease in vision in both eyes for the past 8 months and eruption 

of multi p le nodular skin lesions around the orbital marg in  for the 

past 5 years. The patient did not have any complaints of s im i lar 

lesions anywhere else on her body or any h i story of asthma, 

d iabetes mel l itus, hypertension, or bone pain .  

At ophtha lmic exam ination , her best-corrected visual acu ity 

was no perception of l i ght in the r ight eye and 3/60 in the left 

eye. She had mu lti p le  confl uent, non-tender firm to hard large 
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papu lo-nodu lar  ski n les ions a long  the ent i re orbital marg i n  

sparing the l ids (Figure 1 ) .  Ocular moti l ity was normal .  S l it- lamp 

biomicroscopy of the right eye revealed florid ir is neovascularisation 

and s igns of hea led keratouveit is w ith a secondary cataract 

(Figure 2). In  the left eye, there was a senile cataract and no other 

anterior segment patho logy. Fundus detai ls were not v is ib le in  

the right eye. Posterior segment evaluation of  the left eye revealed 

mi ld  to moderate vitritis associated with a hyperaemic disc, peri­

vascular infi ltrat ion, and d iffuse retinal p igment ep ithel ia l  (RPE) 

changes throughout the posterior pole. F luorescein angiography 

showed staining of the disc and vessels with no active leak. Diffuse 

transm itted fl uorescence was noted throughout the poster ior 

pole because of RPE changes. Choroidal folds were also observed 

(Figure 3). lntraocular pressure in the right eye was 8 mm Hg and 

in the left eye was 1 4  mm Hg .  Posterior segment ultrasonography 

of the r ight eye revealed choroidal  detach ment, chorioreti na l  

thicken ing ,  partial posterior vitreous detachment, and calcification 

of the ocular coats (Figure 4). 

Haemogram,  renal function tests, liver function tests , X-rays 

of the chest and long bones, l ip id  prof i le ,  serum electrophoresis, 

and  u ltrasound of the abdomen were with i n  norma l  l i m its , 

suggesti ng the absence of any system ic  associat ion.  Magnetic 

resonance imaging of the head and orbit revealed periocular and 

i ntraconal mass lesions with k inking of the optic nerves b i later­

al ly (Figure 5) and en larged Virchow Robin spaces. There was no 

evidence of any intracranial granuloma. 

Skin biopsy of the periocular lesions showed a focal collection 

of sheets of h istiocytes and lymphocytes with i n  the dermis. The 

© 2007 Scientific Communications International Limited 
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Figure 1 .  Multiple yellowish papulo-nodular lesions involving the periorbital areas (a) sparing the eyelids; and (b) with satellite lesions posteriorly (arrow). 

Figure 2. Slit-lamp micrograph of the right eye showing (a) nebulomacular 
corneal opacity (arrow) with filliform synechiae (arrowheads) showing signs 
of healed uveitis (original magnification, x 1 6); and (b) new vessels coursing 

along the iris (original magnification, x 25). 

Figure 3. Combined A- and B-scan of the right eye showing partial posterior 
vitreous detachment with vitreous debris and choroidal detachment 
(arrowheads) and calcification of the coats (arrow) with shadowing. 

h istiocytes had abundant pale vacuolated cytoplasm with smal l  

round nucle i .  Mu lt inucleated fore ign  body-type and occas ional 

Touton-type giant cel ls were also present (Figure 6a). lmmunohisto­

chemical staining of the paraffin-embedded tissues showed strong 

positivity for CD-68 (Figure 6b) and focal cytoplasmic immuno­

reactivity of the foam cells to S- 1 00 antibody (Figure 6c) . 

Asian J Ophtha lmol. 2007 Yol 9 No 3 

A d iagnosis of bilateral periocular and orbital xanthogranuloma 

with right eye pre-phthisis and left eye presumed retinal infi ltration 

was made. A trial of oral corticosteroids 1 mg/kg body weight did 

not result in  any improvement in  her cond ition. 

Discussion 

The orbit may be affected by a spectrum of reactive and neoplastic 

d isorders i nvolving macrophages or h istiocytes. Orbital xantho­

granuloma is a rare condition with a chronic course, in which ocular 

involvement occurs infrequently. Although orbital xanthogranuloma 

is a cl in ical d iagnosis, histological evaluation is confirmatory. The 

typical histologic picture of a granulomatous infi ltrate with foreign 

body and Touton g iant cel ls interm ing led with few lymphocytes 

and eosinoph i ls is unmistakable. CD-68 is the most useful and 

important anti body for identify ing these macrophages. S- 1 00-

positivity in these cel ls is not uncommon.5 

The appearance of eye l id  lesions producing d iffuse, yel low 

plaques is considered d iagnostic for periocular xanthogranuloma.1 

However, none of the patients previously reported had the same 

pattern of extensive papulo-nodular periocular xanthogranuloma 

spari ng  the l ids and with associated ret inal  and per ivascu lar 

infi ltrative lesions as this patient. lntraconal involvement with optic 

nerve kinking is another unusual association seen in this patient. 

M iszkiel et al have earl ier described optic nerve encasement i n  

only 1 of 9 patients.6 

Exclusion of other xanthogranulomatous conditions is of prime 

importance in  the management.4 Uveitis and optic d isc oedema 

have been associated with necrobiotic xanthogranuloma but the 

absence of paraproteinaemia and necrobiosis on h istopathology in 

this patient clearly ruled out necrobiotic xanthogranuloma.7 The 

periocular lesions in  necrobiotic xanthogranuloma are usually non­

pruritic plaques, waxy, violaceous or flesh-coloured nodules, which 

may u lcerate or scar and involve the eyel id  ski n ;8  these lesions 

were absent in  this patient. The other condition that needs to be 

1 35 



Retinal Infiltration of Periocular and 
Orbital Xanthogranuloma 

Figure 4. Fluorescein angiography of the left eye showing (a) diffuse retinal 
pigment epithelial changes with disc staining (arrow) and choroidal folds 
(arrowheads) in the posterior pole; (b) perivascular cuffing with no leakage on 
fluorescein angiography; and (c) diffuse pre-retinal infiltrates (arrowheads) 
with retinal pigment epithelial changes (arrow). 

Figure 5. Axial T1 -weighted magnetic resonance image of the orbit demonstrating 

bilateral low-signal intensity lesions in the intraconal space (black arrow) and 
anterior to the orbital septum (white arrow). High-signal intensity of ocular coats 
(arrowheads) suggestive of calcification is also seen. 

Figure 6. (a) Histopathology showing histiolymphocytic infiltrate (arrow) and 
foreign body giant cell (arrowhead) [haematoxylin and eosin stain; original 

magnification, x 400]; (b) immunohistochemical stain showing diffuse cyto­
plasmic positivity for CD-68 (original magnification, x 400); and (c) immunohisto­
chemical stain showing focal cytoplasmic positivity tor S-100 (original 

magnification, x 400). 

may have bi lateral xanthelasma and b i lateral proptosis.4 Although 

the h istopathology of Erdheim-Chester d isease resembles that of 

orbital xanthogranuloma, the absence of systemic involvement ruled 

ruled out because of its potential risk to l ife is Erdhe im-Chester out this condition in this patient. 

d isease. This d isease is  characterised by infi ltration of bone ,  Whether the retinal infi ltration represents a point in the natural 

retroperitoneum, heart, lungs,  and other tissues with xanthoma history of the systemic haematological d isorder cannot be com-

cel ls .3·4 Most patients do not have orbital i nvolvement, but some mented on.  Although perivascular infi ltrates have been described 
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in leukaemias,9 none have been described in xanthogranulomatosis. 

Patients with orbital h istiocytosis who developed chronic lymphatic 

leukaemia or non-Hodgkin's lymphoma during the natural course 

of histiocytosis have been reported . 1  •6·7 

This report described a patient with periocular and orb ital 

xanthogranu l oma  with ocu lar  man ifestat ions sugg estive of 

infi ltrative vasculopathy. To the best of the authors' knowledge, 

this has not been reported in the l iterature . 
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In the Aftermath of Fungal Keratitis: What 
Have We Learnt? 

Donald Tan 

Singapore National Eye 

Centre 

Singapore 

Contact lens wear is a major cause of microbial 

keratitis in Singapore. A survey performed in 

1998 showed that 9% of the population used 

contact lenses, and the current estimate is for 

225,000 contact lens wearers in Singapore. The 

national incidence of contact lens-related 

microbial keratitis is 5.4 per 10,000 contact lens 

wearers per year. In a 2-year survey conducted 

from 1999 to 2001, microbial keratitis was found 

to account for 25% of 721 complications of 

contact lens wear. Of these, 75% were due to 

Pseudomonas sp, with only 1 fungal ulcer. 

However, in 2006, there was an outbreak of 

Fusarium keratitis in Singapore, which spread 

to other parts of Asia, and eventually to the USA 

In early 2006, 68 cases of contact lens­

associated fungal keratitis were foWld in 66 

patients in Singapore. After an association was 

made with Bausch & Lomb ReNu contact lens 

solution, a national and international alert was 

raised and Bausch & Lomb suspended sales of 

ReNu in the area, after which the incidence of 

Fusarium keratitis rapidly declined (Figure 1) .  

Figure 1.  Four months of Fusarium fever. 

A study of the patients involved in the 

outbreak found that most patients used soft 
disposable contact lenses (98.5%) from 8 
different manufacturers. Most patients (93.9%) 

used ReNu solutions, although many of these 

patients did not follow appropriate contact 

lens hygiene procedures. 

The Centers for Disease Control (CDC) in 

the USA became involved when an outbreak 

became evident in the USA. At this stage, 

Bausch & Lomb recalled ReNu worldwide and 

the number of reported cases decreased 

dramatically. An epidemiological study forn1d 

160 cases in 33 states, 55 of which required 

transplant. ReNu MoistureLoc was clearly 

implicated (odds ratio, 13.3). 

Bausch & Lomb conducted an investi­

gation into Fusariun1 keratitis in contact lens 

wearers, and concluded that, under states 

of solution evaporation, Moish1reLoc fails to 

kill Fusnrium sp, but MultiPlus remained 

effective. It was felt that contamina tion 

occurred in the conslllllers' environment as the 

isolates were varied and common to sinks 

and drains, and that the unopened product 

was effective. Compliance with the instruct­

ions was thought to be a problem. In an in­

dependent report, it was found that Fusnrium 

solan i-Fusnrium oxysporum complex grew 

Abbreviations: SNEC = Singapore National Eye Institute; SERI = Singapore Eye Research Institute; B&L = Bausch & Lomb. 
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Table 1 .  Comparison of  the Singapore and 

Centers for Disease Control (CDC) case control 
studies of Fusarium keratitis. 

CDC Singapore 
study study 

Number of cases 55 61 

Number of controls 78 367 
Odds ratio for ReNu 1 3.3 99.3 
Moistureloc 

Odds ratio for ReNu 0.7 21 .5 

MultiPlus 

and survived in sh·essed multipurpose contact 

lens care solution films in situ and in vitro. 

Case Control Study 
Since the original outbreak of Fusarium 

keratitis, a case control study has been per­

formed in Singapore involving 61 patients, 188 

population-based controls, and 179 hospital­

based controls. 1 The restJts showed that more 

patients (95.1%) used ReNu solutions than the 

population-based controls (34.3%) or hospital­

based controls (30.l %) . Multivariate analysis 

showed that the association between Fusarium 

keratitis and ReNu solutions was still present. 

Both this study and the CDC study 

implicated ReNu MoistureLoc. The CDC 

study suggested that ReNu MultiPlus was 

not associated with infection. However, the 

Singapore study suggested that although 

association with MoistureLoc was 5 times 

greater than MultiPlus, the odds ratio for 

Multi.Plus (21 .5) was still much higher than 

the odds ratio for MoistureLoc (13.3) in the 

USA trial (Table 1), implicating MultiPlus in the 

Singapore outbreak. 

Conclusion 
There is now an increasing prevalence of all 

forms of infectious keratitis. Emerging sh1dies 

suggest a mLJtifactorial aetiology to contact lens­

related infections. Rapid global networking 

between physicians, governmental health care 

regulators, and industry a.re essential for noting 

and connecting isolated outbreaks of infectious 

keratitis. 
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The development of contact lens care (CLC) 

products takes several years from the research 

stage, through non-clinical and clinical testing, 

to regulatory review and clearance to market. 

CLC solutions must be compatible with the 

ocular tissues. However, these products must 

also be tested with contact lenses, contact lens 

cases, and the solution containers, as inter­

actions with these materials can occur. 

CLC solutions should perform varying 

functions throughout a contact lens wearer's 

day (Figme 1) .  When the lens is first inserted, 

the solution should perform a cushioning 

action so that the lenses are immediately 

comfortable. The solution must not irritate the 

eye. During the day, the lenses release wet­

ting agents and biocides that have been 

absorbed by the lenses during the overnight 

soaking period. Lenses can become dewetted 

(hydrophobic) during the day, which can 

cause discomfort, so wetting is important later 

Figure 1 .  Daily contact lens wear cycle. 
Abbreviations: TBUT - Tesr break-up time. 
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in the day. The ingredients in the CLC solutions 

need to be carefully assessed during the 

development process. The components in CLC 

solutions include disinfectants/preservatives; 

polymers to maintain/ enhance comfort; 

wetting agents to promote good tear film 

stability; cleaning/ chelating agents; ions and 

buffer agents; and osmotic agents. Manu­

facturers have a multitude of ingredients 

with which to work when formulating CLC 

solutions, and it is important that these work 

together. 

Clinical Evaluation 
The Food and Drug Administration's (FDA) 

510(k) guidance document for CLC solution 

testing requires that 60 patients be tested in 

a 3-month study, with an active and control 

solution. The objective is to show substantial 

equivalence to a similar currently marketed 

product. The guidelines for obtaining CE 

marking in Europe require clinical studies, 

but there are few specifications. Typically, 

the same data as those submitted to the FDA 

are used for Europe. Several factors regarding 

CLC solution testing should be noted. For 

example, it is often not difficult to demon­

strate substantial equivalence, particularly if a 

study is not specifically designed to detect dif­

ferences. However, there are 

measurable differences in CLC 

product performance that can 

have clinically significant effects. 

Study design factors such as 

lens brand, study population, 

time of day of study visits, and 

corneal staining and comfort 

scales can mask or minimise 

differences between products. 

The desired study goals are to 

demonstrate safety and efficacy, 

demonstrate statistical and 

clinically relevant differences 

between the test solution and 

competitor products, evaluate 

the test solution in different 

SPONSORED SYMPOSIUM 
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populations, and evaluate the test solution 

with multiple lens types, including silicone 

hydrogel lenses. CLC solution manufacturers 

optimise their chances of success by using well­

developed non-clinical models, performing 

well-controlled clinical studies, listening to 

doctors, and having an active post-marketing 

surveillance system. 

A series of double-blind randomised 

clinical studies for a new multi-purpose 

disinfecting solution enrolled more than 900 

patients at more than 40 sites in the USA and 

used a variety of lens brands and materials 

and 2 different competitor (control) products. 

The safety information assessed included 

corneal staining, slit-lamp parameters, and 

ocular adverse events. Efficacy information 

included lens cleanliness, average wear time, 

rewetting drop use, comfort, and wettability. 

The studies showed significant differences 

between the test and control solutions. Corneal 

staining was significantly lower for the test 

solution compared with one of the controls 

with silicone hydrogel lenses (day 7, p = 0.0236; 

day 14, p = 0.0034; day 30, p = 0.0223). Mean 

residual lysozyme on group IV lenses was 

significantly different between products 

(p < 0.0001) in favour of the test solution. Testing 

for crystal-line deposits showed similar results 

(day 60, p < 0.02; day 90, p < 0.03). There were 

many significant differences between the test 

solution and the control solutions for comfort, 

specifi-cally with one brand of silicone hydrogel 

lenses and symptomatic patients wearing 

group IV lenses (p ::; 0.05). Rewetting drop use 

was significantly lower for silicone hydrogel 

lens wearers using the test solution compared 

with one of the control products (p < 0.004). 

Lens wettability was significantly better 

with the test solution than one of the control 
products following 1 and 30 days of wear 

(p < 0.0001). 

Conclusion 
Clinical studies follow years of formulation 

screening and development with extensive 

preclinical evaluation. There are methods to 

differentiate CLC systems that clearly demon­

strate the differences. CLC makes a difference 

to successful lens wear. 
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There is a high incidence of contamination of 

contact lens cases and solutions, despite good 

compliance with hygiene techniques. Dis­

infection efficacy depends on a number of 

factors, including the nature and number of 

micro-organisms present, disinfectant exposure 

time, presence of organic material, and biofilm 

formation. There are several micro-organisms 

that contact lens care (CLC) systems need to 

be effective against, including Pseudornonas 

aeruginosa, S taphylococcus aureus, Serratia 

marcescens, Candida albicans, and Fusarium 

solani. The 2 main tests required by regulatory 

bodies are the stand-alone test and the regimen 

test (Figure 1) . 

Clinical Studies 
A study was performed to determine whether 

clinical strains vary in their susceptibility to 2 
chemical disinfectants. Fifteen strains of P 

aeruginosa isolated from 1994 onwards were 

tested and 20 standard laboratory strains and 

ocular strains isolated prior to 1988 were used as 

controls. The relationship between cytotoxicity 

and resistance was assessed. Inorganic ions were 

added to the disinfectants and they were stored 

at room temperature to mimic normal use. 

P aeruginosa strains varied significantly 

in their susceptibility to both disinfectants 

Figure 1 .  Contact lens care system testing. 

Stand-alone contact lens 
disinfection test 

No 

(p < 0.05), with variation of up to 4.0 log units. 

Cytotoxic strains showed greater resistance than 
invasive strains (p < 0.01) .  Susceptibility was 

not related to the date of isolation (p > 0.05). 

Interestingly, susceptible strains could not be 

made resistant with repeated disinfectant 

exposure. Resistance appears to be inherent and 

linked to acute cytotoxicity. Chemical disinfec­

tion solutions may select for contamination with 

cytotoxic strains. Resistance and adaptation to 

contact lens disinfection are likely to contribute 

to contamination of CLC systems and increased 

exposure of the eye to microorganisms during 

lens wear. Clinical isolates should be included 

in disinfectant testing and alterations to dis­

infectant formulations should be made to 

influence susceptibility. 

A study to investigate the effect of CLC 

solutions on soiled contact lenses was per­

formed. Organically soiled contact lenses, 

unsoiled contact lenses, and disinfectant only 

controls were included. All P aeruginosa strains 

were fotmd to be susceptible to the disinfectants 

alone when organic soiling was not included 

(>3.0 log reduction). Susceptibility to solution A 

did not vary between soiled and unsoiled con­

tact lenses (p > 0.05), but there was some 

variation in resistance to solutions B, C, and D 

between strains, with poorer efficacy with soiled 

contact lenses compared with Lmsoiled contact 

lenses for at least 1 isolate (p < 0.05). Invasive 

strains were more resistant than cytotoxic strains 

in the presence of organically soiled contact 

lenses for solutions B and D (p < 0.05). There 

were no significant differences for solutions A 

No 
Primary criteria met 

Yes 

Secondary criteria met 

Yes 

Stand-alone test passed 

Regimen criteria met 

Yes 

Regimen test passed 

No 
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and C when tested with soiled contact lenses 

(p > 0.05). 

Organic material affects the antimicrobial 

activity of polyhexamethylene biguanide 

(PHMB)-preserved disinfectants, although 

susceptibility varied between strains. Invasive 
strains appeared to be more resistant than 

cytotoxic sh·aii1s for 2 of the PHMB solutions. 

This is the opposite effect to that seen with testing 

with inorganic ions. 

Further study investigated the suscept­

ibility of S marcescens clinical isolates to 3 

hydrogel disinfectants. Resistance to disinfec­

tion varied significantly between the strains for 

solutions A and B, with poorer efficacy observed 

with the addition of organic soil for at least one 

of the isolates (p < 0.05). There were no significant 

differences between strains for solution C 

with or without organic soil (p > 0.05). Overall, 

resistance to solution B was significantly greater 

with the addition of organic soil (p < 0.05). The 

efficacy of solution A improved significantly 

over time for both soiled and unsoiled samples 

(p < 0.05). 

S marcescens isolates varied in susceptibility 

to 2 of 3 disinfectants in the presence of organic 

soil. The majority of isolates showed greater 

resistance with organic soil. The presence of 

organic material, such as tear film components, 

during contact lens disinfection may increase 

bacterial resistance to disinfection and result in 

subsequent contamination of contact lenses and 

CLC systems. 

Conclusion 
There seem to be limitations to the current 

standards of testing and these need to be 

addressed. Additional information regarding 

disinfection efficacy can be obtained by test­

ing a variety of clinical isolates in contact lens 

cases and on worn contact lenses, with the 

addition of organic or inorganic material. 
Other tests to consider include mixed micro­

organism challenges and investigating the 
effects of elevated temperature, different contact 
lens types, and non-compliance with hygiene 

procedures on disinfection efficacy. Under­

standing the mechanisms and factors re­

sponsible for resistance will help reduce 
contamination and adverse events. 
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Despite the availability of high-quality pro­

ducts, studies indicate that 20% to 30% of 

contact lens wearers cease lens wear within 

5 years. Approximately 50% cite discomfort as 

the primary reason, with inconvenience, cost, 

and clinical complications being contributory 

factors. However, the development of silicone 

hydrogel lenses that are highly permeable 

to oxygen have revolutionised the practice of 
contact lens wear. As new technologies are 

developed for contact lenses, new compatible 

cleaning solutions are required. 

Solution Components 
There are 3 major components of contact lens 

solutions: antibacterial agents/preservatives, 

surfactants, and chelating agents. Hydrogen 

peroxide 3% is a commonly used biocidal agent, 

which has been used since the early 1970s and is 

not associated with preservative hypersensitivity. 

A disadvantage of hydrogen peroxide contact 

lens care (CLC) systems is that the lenses need 

to be neutralised before insertion into the eye. 

Neutralisation can be done with a platinum 

disc or enzymes, but requires an extra step in 

care, which can be inconvenient to contact 

lens wearers. 'Designer' preservatives were 

developed to overcome the problem of preserva­

tive hypersensitivity, while remaining easy 

to use. The most widely used of these 'designer' 

preservatives are polyquaternium-1 and 

polyhexamethylene biguanide (PHMB). The 

major advantage of these newer generation 

preservatives is that they are large molecules that 

do not enter the lens pores and thus only small 

amounts are released onto the eye following 

insertion. Surfactants are surface active agents, 

with 2 components that are water soluble (hydro­

philic) and water insoluble (hydrophobic). The 

2 primary functions of surfactants are to re­

move loose debris and micro-organisms, and 

to aid with wetting contact lens surfaces. 

Chelating agents work synergistically 

with the biocide to help kill bacteria. Ethyl­

enediamine tetra-acetic acid is the most com­

monly used chelating agent, and acts to bind-up 
metal ions, which are needed by bacteria to 

metabolise. Other chelating agents include cit­

rate and hydranate, which aid passive protein 

removal during overnight soaking. 

Clinical Performance 
There are 4 important factors for evaluation 

of clinical performance: efficacy, cleaning, 

wetting, and toxicity I sensitivity. As all solu­

tions are Food and Drug Administration­

approved, efficacy tends to be assumed, but the 

recent Moisture Loe episode shows that efficacy 

in the laboratory may not translate to efficacy 

in clinical use. The biocidal agent used in 

MoisturLoc was alexidine, which has high 

fungicidal activity in the laboratory, but it's 

efficacy was compromised in clinical practice in 

situations where patients were non-compliant. 

Compatibility has historically been an issue 

with certain preservatives. A study of different 

concentrations of PHMB 0005%, 0.0001 %, 

0.00005% found clinically high rates of corneal 

Table 1 .  Interaction of sil icone hydrogel lenses and contact lens care solutions.*' 

Contact lens 

PureVision 

Focus Night & Day 

Peroxide-based Polyquad-based 

AOSept OFX 

0% 

0% 

0% 

2% 

8% 

* Percent of patients with unacceptably high staining. 
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Polyhexamethylene biguanide-based 

ReNu Focus Aqua 

Multi Plus (AQuify MPS) 

37% 

47% 

2 1 %  0% 

24% 
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staining in the solution with the highest con­

centration of PHMB. Sixty percent of patients 

using a group 2 lens combined with the highest 

concentration of PHMB had unacceptable 

levels of corneal staining, compared with only 

10% of patients using a group 4 lens. This re­

sult suggests an interaction between certain 

lens materials and the contents of the contact 

lens care (CLC) system. 

Although silicone hydrogel lenses were 

originally designed for continuous wear, most 

practitioners prescribe them for daily wear. 

These lenses became available after the develop­

ment of most of the currently available CLC 

systems. A study of the compatibility of these 

new lenses with the CLC systems found clinically 

significant staining associated with one PHMB­

preserved product in more than one-third of the 

participants. Interestingly, this association is not 
due to the concentration of PHMB, but rather to 

the way in which it is formulated. Further study 

found a significant amount of corneal staining 

correlated with a silicone hydrogel lens and 1 of 

2 PHMB-preserved products (Table 1).1 A study 

of the kinetics of corneal staining found signifi­

cantly increased corneal staining after 2 hours 

with some, but not all, products tested. After 6 

hours, the corneal staining had decreased almost 

to baseline levels, suggesting a time effect. In 

addition, the standard deviation was extremely 

wide, suggesting this result is patient-driven. 

Interestingly, this degree of corneal staining did 

not affect comfort, with most patients being 

relatively asymptomatic. Importantly, it is the 

combination of lens material and CLC regimen 

that results in corneal staining issues, rather than 

a specific lens or solution. 

Conclusion 
Solution choice plays a highly relevant role 

in contact lens success. There is growing 

evidence that certain combinations of solutions 

and materials may show incompatibility. It is 

important to check all patients for corneal 

staining after 2 to 3 hours of contact lens wear, 

regardless of whether they have symptoms. 

Reference 
1 .  Jones L Understanding incompatibilities. 

Contact Lens Spectrum. 2004;19;7 (Suppl):4-7. 
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The Staining Grid: Importance of Prescribing 
the Best Care System for the Patients 

Gary Andrasko 

Columbus 

Ohio, USA 

Silicone hydrogel contact lenses were intro­

duced worldwide at the beginning of this 

decade. These lenses have many advantages 

over traditional contact lenses, including better 

oxygen transmission and reduced protein 

deposits. 

However, a major disadvantage is that 

many multipurpose contact lens care (CLC) 

solutions are incompatible and may cause 

corneal staining when used with these lenses. 

In addition, some lens/solution combinations 

can cause toxic keratitis. 

There have been several reports of corneal 

stalling or ocular stress due to solution pro­

perties or interactions with lens materials. 

However, each study investigated only a 

Figure 1 .  Corneal staining grid. 

small selection of the available lenses and/ or 

solutions. In a recent series of 24 randomised 
studies involving nearly 2000 participants, 

10 solutions and 7 lens materials have been 

investigated for comfort and corneal staining. 

Corneal staining was checked after 2 and 

4 hours of contact lens wear and participants 

rated their comfort and symptoms on a 

100-point scale. Stalling was graded by type 

and area. 

Depending on the lens/solution combin­

ation, staining tended to increase from baseline 

to 2 hours, peak around 2 hours, and then 

slightly decrease from the 2-hour high at the 

4-hour time. When the Oasys lens was used, 

the amount of staining of the 4 solutions 

tested ranged from 4% to 1 2% at 2 hours. 

However, when tested with the Pure Vision 

lens, the amount of staining of 5 solutions 

ranged from <10% to nearly 80%. 

By plotting the results on the grid (Figure 

1),1 it was possible to see certain trends: 

Green = minimal staining (<1 0%); yellow = marginal staining (1 0% to 20%); red = excessive staining (>20%). 
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BIGUANIDES 
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Alcari 
• all the solutions causing >20% staining con­

tained biguanide 

• Pure Vision is the lens material that stains the 

most 

• all the solutions causing 10% to 20% staining 

contained biguanide 
• saline used as a conh·ol and hydrogen per­

oxide showed minimal staining 

• solutions containing polyquad showed 

minimal staining. 

Although the biguanide-containing 

solutions resulted in greater corneal staining, 

this was not consistent across the solutions. 

This result suggests that the staining is not 

caused by biguanide but is associated with an 

interaction between the formulation and the 

lens material. 

The mechanism of staining depends on 

the uptake of preservative absorbed into the 

lens during the overnight soak, the release of 

the preservative from the lens to the eye, and 

the toxicity of a specific preservative to corneal 

epithelial cells. These factors determine whether 

a lens/solution combination is compatible. 

Conclusion 
Corneal staining due to contact lens wear is 

chronic in nature. Disruption of the epithelial 

barrier layer is a risk factor for corneal health. 

A group of researchers in Australia found that 

when staining from solutions is present, there 

is an increased risk of infiltrates and infiltrative 

keratitis, and increased discomfort. Some 

lens/ solution combinations, especially when 

used with silicone hydrogel lenses, may 

cause chemical keratitis. The days when pa­

tients could safely switch from a practitioner 

prescribed-solution to a different solution are 

over, so patient education is imperative. The 

staining grid will help to guide compatibility 

of a solution with the prescribed lenses. The 

solution is as important as the contact lens. 

Reference 
1 .  Andrasko G. Andrasko corneal staining 

grid. www.staininggrid.com/ 

From the Alcon, Inc satellite symposium Catching 
Current Trends in the Compatibility, Safety 
and Care of Contact Lenses held at the Asia­
ARVO Meeting, Singapore, 2 March 2007. 
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Implications of Dry Eye participants (18.8 versus 23.9; p < 0.05). 

The Shihpei Eye Study from Taiwan found 

that dry eye is under-diagnosed. Of 50% 

of participants who visited a doctor for their 

symptoms, only 5% received a diagnosis. 

Dry eye treatments are also under-utilised, 

with only 2% of participants being prescribed 

artificial tears. 

Donald Tan 

Singapore Eye Research 

Institute 

National University of 

Singapore 

Singapore 

Dry eye is a common condition worldwide. 

The prevalence of dry eye in Asia ranges from 

14% to 36%, compared with that in western 

countries of 2% to 28%. The prevalence rate 

increases with age, and dry eye occurs more 

commonly among women than men; meno­

pause and age-related hormonal changes are 

thought to be associated with dry eye. 

The SERI Dry Eye Study found that 27.5% 

of 1058 participants reported at least one dry 

eye symptom often or all of the time. There was 

a significant increase in symptoms with age 

and the male to female ratio was 1.4:1. The risk 

factors in this population were age, pterygium, 

male sex, and smoking. 

Environmental factors such as wind and 
sun exposure, smoking, and air pollution have 

a role to play in dry eye. Farmers and house­

wives are more likely to have dry eye than 

factory and office workers. East Asians are 

more susceptible to dry eye after laser in situ 

keratomileusis than Caucasians (28% versus 

5%; p < 0.001 ) .  In a cross-cultural study of 

tear volume, Japanese participants had 

significantly less tear volume than western 

Table 1 .  Economic implications of dry eye. 

Direct costs Indirect costs 

The economic implications of dry eye are 

shown in Table l. The cost of lost productivity 

due to dry eye in the US is estimated to be 

US$5000 per employee per year due to lost 

work time. Cost benefit analysis for the use 

of artificial tears shows that use of other 

ophthalrnological medications is reduced. 

Intangible costs 

Visits to health care professionals 

Pharmacological therapies 

Non-pharmacological therapies 

Surgical procedures 

Days of work lost 

Change in work 

Decreased work time 

Days off work with 

symptoms 

Days of leisure lost 

Decreased leisure time 

Reduced physical and social functioning 

Mental and physical health effects 

Pain 

Dry Eye Research in Asia between countries difficult, and some countries 

such as India and China need further studies. 

Roger Beuerman 

Singapore Eye Research 

Institute 

National University of 

Singapore 

Singapore 

Dry eye is a greater concern in Asia than in 

western cotmtries. Dry eye occurs at an earlier 

age in Asia (approximately 40 years). In the US 

Women's Health Study, the incidence of dry 

eye among women older than 75 years was 

10%. A study from Thailand found an incidence 

of one or more symptoms of 34% among 

patients aged 40 years or older and the Shihpei 

Eye Study from Taiwan revealed an incidence 

of 33%. There is agreement that the prevalence 

of dry eye in Asia ranges from 27% to 35%, 

although one study from Japan found a rate of 

approximately 17%. 

Most Asian dry eye studies report involve­

ment of the meibomian glands and have min­

imal mention of ocular surface discomfort, in 
contrast to studies from the USA. Dry eye in Asia 

also tends to involve pterygiurn. However, Asian 

studies have some variation in the methods of 

data collection whlch can make comparisons 

I nflammation in  Dry Eye 
Michael E Stem 

Baylor College of Medicine 

Houston 

Texas, USA 

Dry eye is a disease of the lacrimal functional 

unit. Stimulation of nerves in the ocular sur­

face results in innervation of the tear-secreting 

organs of the ocular surface resulting in 

secretion of the tear film. Tears function as a 

Dry eye is a clinical problem, in that accur­

ate diagnosis and therapeutic progression 

is time-consuming and relies on tests lacking 

objectivity. Peptide analysis of tear proteins 

using mass spectrometry may help in the 

diagnosis. Research into thls is ongoing and 

shows promise when patient comparisons 

are made with their clinical classification. A 

biomarker panel is promising for reducing 

false-positive results and for classification into 

mild, moderate, and severe disease based on 

peptide composition. As research progresses, 

it is likely that a tear-based test will help in the 

diagnosis and treatment of dry eye. 

homeostatic and anti-infective environment 

for the ocular surface epithelium. It is the 

composition of tears that changes in dry 

eye, leading to the term 'dysfunctional tear 

syndrome' to describe the condition. 

The tear film reflex is maintained by 

circulating androgens; androgens are reduced 

in older women who tend to be at high risk 

Asian J Ophthalmol. 2007 Vol 9 No 3 
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for dry eye. The other important factor is the 

presence of the immune system, as dry eye is 

an autoimmune phenomenon. When patients 

with low androgens or protective factors are in 

hostile environments - low humidity, high 

allergen content - inflammatory changes and 

immune activation of the ocular surface 

develops, releasing CD4+ T helper (TH) cells. 

Presentation of an antigen or change in 

environment to a CD4+ T cell precursor results 

in a T Hl or TH2 cell. Allergy results in production 

Treatment of Dry Eye 
Steven E Wilson 

The Cole Eye Institute 

The Cleveland Clinic 

Cleveland 
Ohio, USA 

Optical clarity and refractive power are the 

most important functions of the tear film. Other 

functions include lubrication, protection from 

insult, and provision of a trophic environment 

for the corneal epithelium. It is an imbalance 

in lipid, aqueous, and mucin secretion in the 

tear film that creates the signs and symptoms 

of dry eye. There are inflammatory components 

such as interleukin-1 in the tear film, which 

are only released in the presence of damage 

or death of the superficial epithelial cells. 

These components are kept in balance by anti­

inflammatory modulators in the healthy tear 

film. In patients with dry eye, these components 

become imbalanced, resulting in inflammation. 

Artificial tears contain electrolytes, but lack 

the complex factors found in healthy tears. 

Cyclosporine ophthalmic emulsion 0.05% 

of T H2 cells, while dry eye is a T Hl disease of 

inflammatory changes. A mouse model of dry 

eye resulted in decreased tear production, tear 

turnover, and goblet cell density, apoptosis on 

the ocular surface, and increased cytokines. 

The hypothesis of the study was that T cells 

are the main immune effector cells mediating 

the inflammatory pathogenesis of dry eye. 

Further research showed that T cells alone cause 

the inflammatory response that leads to dry 

eye. T-regulatory cells are anti-inflammatory 

(Restasis) inhibits T cell activation, restoring 

the natural composition of tear production. 

Approval of Restasis was based on 4 
studies of 1200 patients with moderate to 

severe dry eye. These studies demonstrated 

that Restasis administered twice daily was 

highly effective for improving tear production. 

The phase III study investigated objective 

and subjective variables. The pivotal finding 

Figure 1 .  Improvement from baseline of > 1 0  mm 
for the Schirmer test. 
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Advances in Artificial Tears 
Peter A Simmons 

Ophthalmology Research 

Allergan 

Irvine 

California, USA 
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One of the most common characteristics of 

dysfunctional tear syndrome (DTS; dry eye) 

is the development of a hyperosmotic tear 

film. When the ocular surface is exposed to 

a hyperosmotic tear film, compensatory 
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and inhibit upregulation of T cells. Studies in 

mice have shown that these cells eliminate the 

disease process. 

Adoptive transfer of CD4+ lymph node 

cells from animals exposed to dessicating stress 

results in inflammation. T cells are directly 

responsible for mediating dry eye, and under 

normal circumstances this can be regulated by 

T-regulatory cells. Therapeutic regulation of 

T-regulatory cells is a potential treatment for 

immune-mediated ocular surface diseases. 

was that 15% of patients had a >  10 mm increase 

in the Schirmer's test at 6 months (Figure 1), 

and 59% had some increase. Blurred vision, 

itching, and light sensitivity improved versus 

baseline and patient reliance on artificial tears 

decreased. Improved corneal staining was also 
noted for cyclosporine compared with the 

vehicle alone. 

Importantly, conjunctiva! biopsies were 

performed and there was a 191% increase in 

goblet cell density in eyes treated with 0.05% 

cyclosporine. It may be that improving the tear 

film leads to more normal differentiation of 

goblet cells in patients treated with cyclosporine. 

Adverse events were minimal, with the 

main side effect being stinging. Contra­

indications include active infection of the 

eye. Although initially recommended for 

patients with moderate to severe disease, 

Restasis induces marked improvement in 

patients with mild disease in terms of restor­

ation of the ocular surface. Some patients will 

experience complete resolution of all signs and 

symptoms after a 6- to 12-month course and 

even obtain a permanent cure. Restasis is the 

first and only treatment that restores natural 

tear production. 

mechanisms and apoptosis activate, pro­

inflammatory pathways upregulate, and signs 

and symptoms of dry eye appear. 

At the cellular level, hypertonicity ini­

tially causes water loss, followed by a rapid 

regulatory volume increase usually requiring 

sodium uptake. However, sodium and other 

electrolytes tend to destabilise the function of 
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intracellular protein metabolism. This process 

results in stress activation leading to damage 

and cell death. An alternative regulatory volume 

increase mechanism is osmoprotection, where­

by cells take up solutes that are compatible with 

normal cellular metabolism (unlike sodium), 
at no detriment to normal cellular hmction. 

As corneal cells are exposed to hyper­

osmolarity in dry eye, a study was performed 

to ascertain whether corneal cells undergo 

osmoprotection and whether this process can 

be stimulated by adding compatible solutes 

to an artificial tear formula. In a model system 

comprised of rabbit corneal epithelial cells 

grown in a multi-layer culture, the transepith­

elial electrical resistance (TEER, a measure of 

epithelial health) response changes over time 

when exposed to hyperosmotic conditions in a 

tonicity-dependent manner. Compared with 

an isotonic medium, hypertonic media cause 

an early increase and a later decrease in TEER. 

However, compatible solutes were found to 

normalise the TEER response, with com­

binations being more effective than single 
compounds. 

In another study, human corneal cells were 

exposed to a salt solution that was isotonic, 

hypertonic, or hypertonic plus compatible 

solutes. MAP kinase activation (a marker for 

pro-inflammatory changes) was found to be 

reduced in the presence of compatible solutes. 

Radiolabel uptake experiments in rabbit 

corneal cells found that compatible solutes were 

taken up at a significantly greater rate than a 

control, indicating that they can enter corneal 

cells via specific transport mechanisms. 

Clinical Efficacy of Refresh® Tears 
Yip Chee Chew 

The Eye Institute 

Alexandra Hospital 

Singapore 

Refresh® Tears is a carboxymethylcellulose­

based artificial tear formulation with Purite® 

preservative. A prospective randomised study 

to compare the efficacy and tolerability of 

Refresh Tears with Tears Naturale Free® was 

performed among 68 patients with dry eye 

in both eyes. Assessment was performed at 

baseline, 1 week, and 1 and 3 months. The dry 

Restasis for Dry Eye 
Minas Coroneo 

Prince of Wales Hospital 

Sydney 

Australia 

Restasis represents a paradigm shift in the treat­

ment of dry eye in recent years. The following 

eye parameters evaluated were conjunctiva! 

hyperaemia, Oxford staining scheme, Schirmer' s 

test, and tear film break-up time (TFBUT). All 
dry eye parameters were comparable between 

the groups at baseline. 

After 3 months, there was improvement 

from baseline in conjunctiva! hyperaemia, 

Oxford staining scheme, and Schirmer 's test 

for patients in both groups, although the 

difference in TFBUT did not reach statistical 

significance (Table 1). There were no significant 

differences in dry eye parameters between the 

2 groups at 3 months. Assessment of subjective 

symptoms showed that both groups had 

case histories highlight the benefits of this 

treatment. 

Patient 1 was a 31-year-old woman who 

worked in an air-conditioned office. She had 

a 3-year history of dry eye symptoms. She 

had become contact lens-intolerant and was 

considering photorefractive keratectomy. She 

had increased punctate staining, reduced 

-
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These tests have shown that compatible 

solutes added to a hyperosmotic medium protect 

corneal cells from hyperosmotic stress as may 

be experienced in DTS. These results suggest 

that use of compatible solutes in artificial tear 

formulations for DTS may be beneficial. 
Optive™ has been developed as an osmo­

protective artificial tear preparation. Optive 

contains glycerine and other specific compatible 

solutes in addition to lubricants, electrolytes, 

and a preservative. The formula is isotonic with 

no additional sodium chloride. Clinically, Optive 

has shown significant improvement in signs and 

symptoms, including Schirmer's test and tear 

film break-up time, in comparison with the prior 

product used. By incorporating state-of-the-art 

lubrication with osmoprotection, Optive is the 

next generation of artificial tears. 

comparable baseline symptom scores. After 

3 months of treatment, there were significant 

differences from baseline for all of the symptom 

score subscales in both groups. 

This study demonstrated that both Refresh 

Tears and Tears Naturale Free demonstrate an 

improvement in dry eye after 3 months of treat­

ment. Both artificial tears are comparable in terms 

of efficacy and tolerability. However, Refresh 

Tears may be a cheaper alternative treatment. 

Table 1 .  Comparison of groups 3 months post­
treatment. 

Refresh Tears 
Tears Naturale 

Free 

Shirmer's test 8.0 ± 7.3 8 . 1 ± 6.2 

Tear fi lm break-up time 3.4 ± 1 .3 3.8 ± 2.0 

Schirmer's test, and blepharitis. She had tried 

a variety of treatments, including collagen 

plugs, punctum silicone, autologous serum, 

and flaxseed oil. Following recurrent punctal 

inflammation, the punctal plugs were removed. 

She was then given Restasis, which resulted in 

resolution of nocturnal symptoms. However, 

she experienced increased epiphora and 

surgery for occluded puncta was performed. 

As of February 2005, she has continued to 

improve. This case history raises questions 

Asian J Ophthalmol. 2007 Vol 9 No 3 
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about the use of punctal plugs with the advent 

of Restasis in terms of destructive versus 

reconstructive procedures. 

Patient 2 was a 53-year-old man who 

worked in an air-conditioned office and used 

computers. He had a 7-year history of corneal 

erosions and nocturnal symptoms, for which 

he had undergone photorefractive keratec­

tomy, which was unsuccessful. He had a rapid 

tear film break-up time and blepharitis. He 

had previously tried punctal plugs, autologous 

serum, doxycycline, and flaxseed oil, all of 

which had failed. In February 2004, he tried 

Restasis and his symptoms improved within 

2 months. He remained well until he ran out 

of Restasis, and his symptoms returned within 

2 months. He restarted Restasis and remains 

asymptomatic as of February 2006. This pa­

tient raises the question of when, if ever, to 

stop Restasis. Some patients have remained 

free of symptoms for at least 12 months after 

stopping Restasis, representing possible cure 

of dry eye through elimination of the under­

lying chronic inflammation. 

Patient 3 was a 49-year-old menopausal 

woman who worked in an air-conditioned 

office and used computers. She had tried topical 

treatments, punctal plugs, autologous serum 

and doxycycline with no effect. In August 2005, 

she commenced Restasis and had improvement 

Efficacy of Topical Cyclosporine for 
Pterygia 

Barry A Schechter 

Florida Eye Microsurgical 

Institute 

Boynton Beach 

Florida, USA 

Pterygium is an elevated superficial ocular 

mass that usually forms over the perilimbal 

conjunctiva and extends onto the corneal 

surface within the interpalpabral area. The 

condition is prevalent throughout Asia, but 

there are a variety of treatments available, in­

cluding surgery. Artificial tears can be effective 

for patients with small pterygia, but steroids 

or surgery may be required for patients with 

chronic inflammation. 

Topical cyclosporine 0.05% (Restasis) has 

been shown to increase tear production and 

improve the quality of naturally produced 

tears in patients with dry eye. Restasis has 

also been shown to significantly reduce the 

number of activated T lymphocytes within 

the conjunctiva. Our study of the efficacy of 

Restasis for alleviating symptoms in 41 eyes 

of 26 patients with symptomatic pterygia 

was undertaken with a control group using the 

vehicle for Restasis. Ocular surface disease 

Asian J Ophthalmol. 2007 Vol 9 No 3 

index (OSDI) scores improved significantly 

with Restasis as compared with vehicle during 

the 4-month study (Figure l); there was also 

significantly less corile"al and conjunctiva! 

staining and less perceived pain. Schirmer's 

testing and teAr film break-up time (TFBUT) 

improved significantly. There was no increase 

Figure 1 .  Mean ocular surface disease index 
(OSOi) scores at baseline and after 4 months of 

treatment. 
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within 2 months. There was minimal change 

in signs, but maximum change in symptoms. 

Signs do not always correlate with symptoms, 

and both may fluctuate. 

Patient 4 was a 53-year-old woman who 

had progressive problems with contact lens 

wear. She had tried p unctal p lugs and 

autologous serum to no effect. In September 

2006, she started Restasis and quickly im­

proved. In addition, her vision improved to 

6/9 and 6/12. Improvement in visual acuity can 

occur after treatment with Restasis. 

Even moderate dry eye is a problem for 

many patients, but symptom improvement can 

improve quality of life. 

in pterygium growth during the follow-up 

period. Only 1 patient in the Restasis group 
elected to undergo surgical excision of their 

pterygium compared with 7 of 8 patients who 

decided to have pterygium surgery in the 

control group. 

A 48-year-old man who had undergone 

pterygium surgery in his left eye 7 years 

previously complained of both eyes being 

red and irritated, and of smoke and wind 

sensitivity. He was trying artificial tears to 

alleviate the symptoms. He had developed 

a primary pterygium in his right eye and a 

recurrent pterygium in the left eye. He started 

Restasis, and after 1 month, Schirmer's test 

improved, TFBUT improved from 1 second to 

4 to 5 seconds, and the redness and sensitivity 

improved. After 3 months, further increases 

were noted in the Schirmer's test and TFBUT, 

and the redness was alleviated. 

Restasis significantly improved TFBUT, 

OSDI and Schirmer's scores, and reduced 

subjective pain and corneal staining in all 

41 eyes. The ability of Restasis to improve 

the signs and symptoms of pterygia may be 

attributed to the immunomodulating prop­

erties of topical cyclosporine. The use of topical 

cyclosporine may reduce or delay the need 

for surgical excision of pterygia. 

From the Allergan satellite symposium Dry Eye 
Management for 2007 and Beyond held at the 
Asia-ARVO Meeting, Singapore, 2 March 2007. 
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Epidemiology of Age-related Macular 
Degeneration 

Adrian Koh 

Eye Clinic Singapore 

Singapore 

Age-related macular degeneration (AMD) is 

a chronic progressive disease of several stages, 
some of which are potentially amenable to 
intervention. Early AMD starts with drusen 

and lipofuscin-like deposits, and progresses 
to choroidal neovascularisation and, ultimately, 

subretinal fibrosis, destruction of photo­
receptors, and limitation of vision. 

The impact of neovascular AMD is far­

reaching-more than 50% of irreversible visual 
loss in western countries arises from AMD.1 

Along with loss of visual acuity, patients lose 

independence-reading is affected, ambulation 

and driving become difficult, and decreasing 
face recognition affects social interaction. Up to 
one-third of patients experience clinical depres­
sion during the course of the disease. 

AMD is a major public health issue in many 

countries, with 200,000 new patients diagnosed 

each year in the USA alone. More than 1.5 

million people in the USA have late-stage AMD 

and AMD is the leading cause of blindness in 

adults in the USA (Figure 1) .2 It is estimated 
that nearly a million people will become blind 

Figure 1 .  Leading causes of blindness in adults 
aged 40 years or older in the USA. 
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with AMD during this decade. It is expected 

that there will be a 60% to 70% rise in the 
prevalence and incidence of AMD by 2020. 

There are 2 stages of AMD. Dry or non­

exudative AMD accounts for approximately 

10% of visual loss. This stage is characterised 
by drusen and abnormalities of the retinal 
pigment epithelium. Wet or neovascular AMD 
is characterised by new vessel growth from 

the choroidal layer and usually has a severe 
impact on vision. The risk for developing AMD 

increases with age. The aetiology of AMD 

is poorly understood. There may be certain 

systemic factors in association with other risk 
factors that give rise to the disease. Free radicals 

Treatment of Age-related Macular 
Degeneration 

Paul Mitchell 

Department of Clinical 

Ophthalmology and Eye 

Health 

University of Sydney 

Australia 

Age-related macular degeneration (AMD) has 

2 recognised late forms: a neovascular form 

and an atrophic form. Two-thirds of late types 
of AMD are neovascular. Early precursors 
of these lesions include large drusen and pig­
mentary changes. The prognosis for late AMD 

is poor if left untreated. A meta-analysis that 

pooled the results of 53 trials found that most 
people with untreated neovascular AMD 

progressed to legal blindness within 3 years.1 

and antioxidants may play a role in the pre­

vention of the disease. Recent attention has been 
placed on the role of genetics, particularly 
complement hyperactivity - an AMD-type 

disease occurs in children with complement 
hyperactivity. There is growing concern that 
the inflammatory cascade may be responsible 
for initiation of neovascularisation in AMD. 

Approximately 50% of AMD in the West has 
been attributed to factor H and 25% to factor B. 
While there are many potential therapies, there 

is an unmet need for effective management of 
neovascular AMD. Anti-vascular endothelial 
growth factor therapy has shown promise in 
recent years, and heralds the onset of a golden 

age in ophthalmology. 

In Conclusion 
AMD impacts a significant and growing 

number of people worldwide. There is an 

unmet need for treatment of patients who lose 

vision from AMD. Rapid advances have been 

made in the management of exudative AMD, 
but strategies to prevent oxidative damage 

and activation of the complement pathway 
need to be established. 
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Ocular risk factors for progression include 
large soft drusen and pigment clumping. Pre­

dictors of progression include the area involved 
by drusen and their proximity to the macular 

centre. The Age-Related Eye Disease Study 

Severity Scale is based on the presence of dru­

sen or pigmentary changes in 1 or both eyes. 
Patients with 0 to 4 risk factors had a 5-year in­
cidence of AMD of 0.5% to 50%, respectively.2 

This scale was validated using 10-year data 

from the Blue Mountains Eye Study.3 
The common denominator in neovascular 

AMD is vascular endothelial growth factor 
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(VEGF). All types of neovascular AMD have 
demonstrated expression of both VEGF and 

VEGF receptors. Pegaptanib (Macugen®) is an 

anti-VEGF165 aptamer that binds selectively 

to the pathological isoform ofVEGF. The mech­
anism of action includes anti-angiogenicity, 

anti-permeability, and anti-inflammatory 

effects. 

Pegaptanib in Clinical Practice 
The VEGF Inhibition Study in Ocular Neo­
vascularization (VISION) trial was a large 
randomised controlled multicentre study of 
pegaptanib.4 1190 patients were randomised 
to 4 groups to receive pegaptanib 0.3 mg, 
1 .0 mg, 3.0 mg, or usual care every 6 weeks. 
Photodynarnic therapy (PDT) with verteporfin 

was allowed for classic lesions at the physician's 

discretion. 
There were broad inclusion criteria to 

encompass all types of AMD. The baseline 
characteristics were similar between the groups 
in terms of lesion subtype and size. At 1 year, 
70% of pegaptanib 0.3 mg-treated patients 

had maintained their vision (loss of <15 letters) 
compared with 55% of patients receiving usual 
care; this represented a 27% relative difference 

between pegaptanib 0.3 mg and usual care. 

The treatment benefit for pegaptanib was 

consistent across all subtypes (Table 1), which 
is comparable to the results for PDT. The 
pegaptanib treatment response was also 
independent of PDT use. 

There was a continuous treatment benefit 

for pegaptanib over 2 years, representing a 

45% relative benefit (p < 0.01). Approximately 
30% of patients receiving pegaptanib pro­

gressed to legal blindness compared with 

nearly 60% for patients receiving usual care, 

representing a 36% relative benefit (p < 0.01). 
There was a 67% relative difference in time 

to develop vision loss of 3 lines in favour of 
the treatment group (p < 0.05). 

Table 1 .  Treatment response for subtypes of age­

related macular degeneration. 

Subtype Pegaptanib Usual 
care 

Predominantly classis 68% 57% 

Minimally classic 75% 53% 

Occult no classic 66% 56% 
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Table 2. Ocular safety profile of pegaptanib by year of study. 

Endophthalmitis 

Traumatic cataract 

Retinal detachment 

Year 1 
(n = 7545 injections) 

0.1 6 

0.07 

0.08 

Pegaptanib demonstrated a favourable 
safety profile over 2 years. Serious systemic 

adverse events were uncommon and were 

similar for the pegaptanib and usual care 
groups. Most ocular adverse events were 
attributed by the investigators to the injection 

procedure and did not increase in incidence 
over time. 

The rate of endophthalrnitis was low and 

was demonstrated to be a modifiable risk factor 

when an appropriate aseptic procedure was 
used. The endophthalmitis rate decreased as 

the trial progressed, possibly due to improved 
aseptic procedures, reinforced by study amend­

ment, together with greater experience of 
intravitreal injections. 

Early Treatment 
Pegaptanib directly targets the underlying 
disease process in neovascular AMD. It is 

biologically plausible that less established 
neovascular lesions in eyes with healthier 

photoreceptors have the potential to be more 
responsive to the benefits of VEGF inhibition. 
Enhanced efficacy may be possible with 

earlier diagnosis and treatment of neovascular 
AMD with pegaptanib. It has been shown in 

animal models that new vessels have a better 
response to pegaptanib than mature or stable 

vessels. 
Analysis of a subgroup of patients with 

early lesions found a 76% relevant bene­

fit in favour of pegaptanib (p < 0.006). Eighty 
percent of patients with early lesions main­

tained their vision and 20% gained �3 lines. 

Long-term Safety 
161 patients were included in a 3-year ocular 
safety review. The ocular safety profile for 

each year is shown in Table 2. Intraocular 
pressure rose by 3 to 4 mm Hg during the 
first 30 minutes after injection, but there 

Rate (% per injection) 

Year 2 Year 3 

(n = 4091 injections) (n = 3227 injections) 

0.1 0 0.06 

0.02 

0.1 7 0.03 

was no difference between baseline and 
1 week, which was maintained throughout the 

study period. 
There was no difference in deaths or 

discontinuations due to adverse effects 

between pegaptanib and usual care through­

out the study period. Similarly, there were 
no differences between the groups for sys­
temic hypertension, bleeding, ischaemic 

coronary artery disorders, or stroke. This is 

important, as AMD may be associated with 
an increased risk for stroke and coronary heart 

disease. 

In Conclusion 
There is a strong scientific rationale for 

selective anti-VEGF165 therapy. The VISION 
trial 2-year clinical efficacy and safety data, 
extended now to 3 years for the safety data, 

indicate no long-term ocular or systemic 
safety concerns. Subgroup analysis indicates 

better outcomes for patients with earlier stage 

lesions. 
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Targeted Pegaptanib: Experience from 
The Philippines 

Amadeo Veloso 

Asian Eye Institute 
Rockwell Center 

Makati 

The Philippines 

Patient 1 was a 61-year-old man with blurring 

of vision in the right eye. The vision in the right 

eye was 20/100. He had no history of diabetes 
or hypertension, but did have an early cata­

ract and myopia in the right eye. He had had 

photodynamic therapy (PDT) 3 times in the 

right eye in 2004. Fluorescein angiography (FA) 
of the right eye showed significant swelling, 
oedema, and bleeding over the macula. 

This patient had a series of 5 pegaptanib 

injections, resulting in a significant decrease in 
the amount of swelling after every injection, 

with resolution of the membrane (Figure 1) .  

Pigment epithelial detachment also reduced. 
The patient's vision remained stable at 20/100. 

2 injections of pegaptanib in the left eye. 
There was some resolution of the membrane 
and a decrease in the amount of leakage, and 
her vision improved from 20/80 to 20/60. 

Patient 4 was a 76-year-old man with 

Figure 1. Patient 1 after 5 injections of pegaptanib. 

distorted vision in the right eye. His vision 

was 20/60 in the right eye and 20/100 in 

the left eye. He had diabetes and hypertension, 

and pseudophakia in both eyes. He had had 
cataract surgery to the right eye resulting in 

vision of 20/15. He had macular degeneration 
and scarring in the left eye and some leakage 
in the right eye. As his vision remained good 

at 20/15, the patient waited for treatment. 
After 6 months, he returned with scarring and 

-

'" »� ., . 

Patient 2 was an 82-year-old woman with 

blurring of vision in the left eye. The vision 
in the left eye was 20/80. She had no history 

of diabetes or hypertension, but did have 
pseudophakia in the left eye. She had had 
PDT 5 times in the right eye in 2004. FA of 
the left eye at the time of PDT therapy showed 

some signs of dry degeneration, but no signi­

ficant leakage. After a few months she com­

plained of blurring of vision and FA showed 
signs of leakage. This patient had 3 injections 

of pegaptanib. There was a reduction in the 

amount of swelling after each injection, and 
her vision improved from 20/80 to 20/40 

(Figure 2). 

20/100 20/1 00 20/100 20/1 00 20/1 00 

Patient 3 was a 68-year-old woman with 
distorted vision in her left eye. The vision in 
the right eye was 20/80. She had no history 

of diabetes or hypertension, but did have 
an early cataract in her left eye. FA showed 
bleeding around the foveal area and significant 
leakage in the left eye. She also had some 

leakage in the right eye. This patient had 

Figure 2. Patient 2 after 3 injections of pegaptanib. 

. ' ··� �.---..--
��;;:-.. . 

20/80 20/50 20160 20/40 
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bleeding in the left eye, with stable vision at 

20/100, and his vision had decreased to 20/60 
in the right eye. FA showed bleeding in the right 

eye. The patient had 3 injections of pegaptanib 

in the right eye, resulting in a reduction in the 

amount of swelling and leakage. 

In Conclusion 
Pegaptanib is the first anti-vascular endo­

thelia,l growth factor drug for intravitreal 

injection. Clinical experience with pegaptanib 

is greater than for other drugs in this class. 

Long-term data show that this drug has a 

Targeted Pegaptanib: Experience from 
India 

Atul Kumar 

Dr Rajendra Prasad Centre for 

Ophthalmic Sciences 

All India Institute of Medical 

Sciences 

New Delhi 

India 

Angiogenesis is a natural process, although 

it can lead to pathological problems such as 

tumour growth, arthritis, diabetes, and eye 

disorders. Vascular endothelial growth factor 

(VEGF) has a critical role to play in normal and 

pathological angiogenesis, particularly blood 

pressure control, pregnancy, wound healing, 

atherosclerosis, and protecting retinal neurones. 

VEGF
165 

is the predominant isoform involv­

ed in choroidal neovascularisation (CNV). 

Selective blockade preferentially inhibits 

pathological retinal neovascularisation, but 

has no effect on normal retinovascularisation 

or retinal neurones. A patient with early CNV 

Figure 1 .  A patient with early choroidal neovascu­

larisation (a) before and (b) after pegaptanib 

treatment. 
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Figure 2. A patient with occult choroidal neovascu­
larisation (a) before and (b) after pegaptanib 
treatment. 

with sub retinal fluid had visual acuity of finger 

counting at 1 metre (Figure 1). After pegaptanib 

treatment, subretinal fluid resolved and his 

vision improved to 6/12. A patient with occult 

CNV had visual acuity of 6/60 (Figure 2) .  

After treatment with pegaptanib, his vision 

improved to 6/24. 
Pegaptanib exerts its maximum effect 

when used early in the course of the disease. 

Experience with pegaptanib shows that the 

visual acuity does not always correspond with 

the anatomic response, with visual acuity often 

improving despite the presence of residual 

fluid on fluorescein angiography images. 

Anti-VEGF has shown promise as a treat­

ment for diabetic macular oedema (DMO) and 

proliferative diabetic retinopathy, although 

pegaptanib is not yet approved for these 

indications. In a study of patients with retinal 

neovascularisation, most eyes showed regres­

sion after a series of pegaptanib injections, 

up to a maximum of 6. A phase 2 trial of pa­

tients with DMO found that eyes treated with 

SPONSORED SYMPOSIUM 
HIGHLIGHTS 

proven efficacy and safety profile. Pegaptanib 

has been studied in, and is approved for, 

all subtypes of wet age-related macular 

degeneration, including 'predominantly 

classic', the most aggressive form of the 

disease. 

Figure 3. A patient with diffuse macular oedema 
(a) before and (b,c) after pegaptanib treatment. 

pegaptanib had better visual outcomes, with 

reduced central macular thickness, and were 

less likely to need laser therapy. 

A patient with diffuse macular oedema and 

central macular thickness of 421 µ received 

2 injections of pegaptanib 0 .3  mg. After 

treatment, the macular had thinned to 215 µ 
(Figure 3). 

Pegaptanib has been shown to regress 

neovascularisation before performing dia­

betic vitrectomy. Ideally, surgery should be 

performed 1 week post-injection. Side effects 

to consider when treating patients with anti­

VEGF include hypertension, thromboembolic 

events, and proteinuria. However, adverse 

effects are rare and data have shown a good 

safety profile for pegaptanib. 

From the Pfizer Ophthalmic satellite symposium 
Optimizing the Targeted Treatment of Age­
related Macular Degeneration: An Asian 
Perspective held at the Asia-ARVO Meeting, 
Singapore, 4 March 2007. 
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preserve* visual acuity . tn 

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 

Pfizer Corporation Hong Kong Limited 
16/F .• Stanhope House. 738 King's Roud, North Point. llong Kong 
Tel: (852) 281 1  971 1  Fnx: (852) 2579 0599 
Website: www.pfizcr.com.hk 
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MACUGEN® 
PEGAPTANIB SODIUM INJECT ION 

Changing Perspectives1M 

Vflzer 1hthalmics 
* Age-relared macular degenerarion. t Vascular endothelial growth factor. f Defined as < 1 5  letters lost over 2 years. 

References; I .  Data on file. Pfizer Inc, New York, NY 2. Gragoudas ES, Adamis AP, Cunni ngham ET Jr, Feinsod M, Guyer DR, for the VEGF Inhibition Study in Ocular Neovascularization 
Clinical Trial Group. Pegaptanib for neovascular age-related macular degeneration. N E11gl ) Mtd. 2004, 35 1 ,2805-2 8 1 6. 

MACUGEN ABBREVIATED PACKAGE INSERT TRADE NAME: Macugen PRESENTATION: Macugen 1n1ect1on is supplied 1n a single use 1 ml glass synnge containing pegaptan1b sodium 0 3 mg in a 90 �ll deliverable volume. INDICATIONS: Treatment of neovascular 
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9TH I NTERNATIONAL CONGRESS 
OF THE I NTERNATIONAL OCULAR 

I N FLAM MATION SOCIETY 
1 7-20 September 2007, Paris, France 

Contrary to what some predicted years ago, the field of ocular immunology has expanded 
with the inclusion of new diseases, immune-related diseases, and fascinating new theories 
that suggest an immunological role for classic 'degenerative' and 'pure metabolic' 
pathologies. Again, and this time with much more scientific support, this conference 
discusses the possibility that infectious agents in genetically predisposed patients living 
under specific environmental conditions cause a higher risk of development of severe 
immune-mediated ocular diseases. Age-related maculopathy and diabetic retinopathy 
are examples. 

The discovery of new biologies and various orphan drugs have expanded the number of 
therapeutic agents. Equally importantly, there are now many new routes of administration. 
There is a whole new group of drugs available with specific indications, side effects, and 
complications. Never has the challenge of maste1ing this knowledge been so great. 

More than 20,000 ocular specialists from around the globe have been invited to 
attend the 9th International Congress of the International Ocular Inflan1mation Society 
in Paris, France, from 1 7  to 20 September 2007 to join leading specialists in the field of 
ophthalmology and visual sciences. Classic immunology has evolved, and now includes 
many aspects of other fields that in the past were compartmentalised. Molecular biology, 
genetics, epidemiology and pharmacology applied to ocular diseases will be discussed 
in depth . 

Today, congresses in medical sciences, and particularly in the field of ocular 
inflammation and immunology are more important than ever, and are vibrant events 
covering new ideas, concepts, paradigms and diagnostic and therapeutic challenges. 
New communication tools enable investigators and clinical ophthalmologists to exchange 
ideas, but congresses remain the ideal forum for intense scientific interaction. Where 
else could we experience all that is happening, discuss with colleagues and industry, 
explore new ideas, compare experiences, and discover new potential projects within 
just a few days? 

For more information, visit the website at: www.iois-paris-2007.com or e-mail: 
contact@iois-paris-2007 .corn. 

Participating Societies 

The International Uveitis Study Group (IUSG) 
The American Uveitis Society (AUS) 
The Society for Ocular Immuno-Infectiology in Europe (SOIE) 
The Sociedad Panamericana de Enfermedades Inflamatorias Oculares (SPEIO) 
The Hellenic Society for tile Study of Ocular Inflammations and Infections (HSSOII) 
The Uvea-Behcet Division of the Turkish Ophthalmological Society (UBDTOS) 
The Chinese Ocular Immunology Association (COIA) 
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30thfinnual 

C-Ongress of the 

Ophthalnwlngical, 

$ociety of 

Pakistan and 

4th J(hyber eye 

Symposium 
• 

22-24 February 2008, 
• 

• • 
• Peshawar, Pakistan • 
• • 
• • 
• The 30th Annual Congress of • 
• • 
• the Ophthalmological Society of • 
• • 
• Pakistan and 4th Khyber Eye • 

: Sym p o s i u m  - Challenging : 
• Frontiers in Ophthalmology -

• 
• • 
• will be held in Peshawar, Pakistan, • 
• • 
• from 2 2  to 24 February 2008.  • 

: Many eminent ophthalmologists : 
• from Pakistan and abroad will • 
• • 
• be presenting papers on various • 
• • 
• important aspects o f  ophthal- • 

: mology. There will be state-of-the- : 
• art lectures on cataract, glaucoma, • 
• • 
• oculoplasty and orbit, paediatric • 
• • 
• ophthalmology, ocular surface , • 
• and vitreoretina. • 
• • 
• • 
• For further information, contact • 
• • 
• e-mail: osp_nwfp@hobnail.com • 
• • 
• • 
• 
• 
• 
• 
• 
• 
• 

• 

• 
• 
• 
• 
• 
• 
• 
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1 53 



Bulletin Board 

? /} p S i v i d a  
pSivida and Pfizer 
Collaborative Research 
and Licensing 
Agreement 

pSivida Limited has signed an exclusive 
worldwide Collaborative Research and 
License Agreement with Pfizer Inc  for 
pSivida's controlled drug delivery tech­
n o I o gi e s ,  i n c l u d i n g  t h e  M e d i d u r1M 
technology, in  ophthalmic applications .  
The 2 companies will work together on a 
joint research program aimed at develop­
ing ophthalmic products using pSivida's 
sustained drug delivery technology. "We 
believe that this collaboration is another 
significant validation of the drug delivery 
systems that pSivida has been developing 
since its founding," said Dr. Paul Ashton, 
Managing Director, pSivida Limited. 

Injectable Medidur 

Medidur is a tiny, in jectable device 
designed for the sustained  release of  
drugs and is currently being studied for the 
treatment of diabetic macular oedema, the 
leading cause of blindness for Americans 
younger than 65 years. Medidur, in com­
bination with fluocinolone acetonide, is in 
phase III clinical ttials for cLiabetic macular 
oedema, in collaboration with Alimera 
Sciences Inc, a specialty pharmaceutical 
company focused on the ophthalmic  
industry. 
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IMAGE Modules 5 and 6 Released 
The South East Asia Glaucoma Interest Group (SEAGIG) is pleased to announce the release 
of the third 2 modules of the educational resource from the Initiative for Management, 
Awareness and Glaucoma Education (IMAGE) project. Intended for use by ophtlrnlmologists 
for their own educational advancement, as well as to facilitate educational programmes, the 
sLicles have been prepared by SEAGlG/IMAGE members to be clinically relevant to glaucoma 
care in the region and to have educational value relevant to the region. 

The Setting !OP Targets module covers the rationale for setting target intraocular 
pressure (IOP) and outlines data from important glaucoma clinical trials with their 
implications for patient management. The first pa11 of tl1is presentation discusses the rationale 
behind setting !OP targets and is designed to aid tlle practising ophthalmologist in establishing 
an !OP range for each patient tllat will help preserve vision and quality of life. 

In-depth evidence from landmark trials in glaucoma, covering major findings that 
impact clinical care, is reviewed in the second portion of tl1is module. This section may be 
discussed separately depending on time constraints and the educational objectives of the 
presentation. The final slide lists key take-home messages (Figure 1 ) .  

At the encl o f  the presentation, pa11icipating clinici;ms should b e  able to: understand 
the import;u1ce of establisl1ing and maintaining consistently low target IOP r;u1ges; List the 
different treatment catego1ies for glaucoma based on the SEAGIG guidelines; confidently set 
a target IOP nmge based on the treatment categories and individual patient factors; and 
desc1ibe the outcomes ;u1d implications of key clinical trials demonstrating the role of !OP 
lowe1ing in preventing disease progression. 

The Medical Treatment module provides ;u1 overview of tlle meclical therapies available 
for the treatment of glaucoma. Clli1ical data on the efficacy ;u1d safety of tllese meclicines is 
presented. Tips for optimising medical treatment, including how to maximise patient 
adherence, are covered in the first section of tl1is module. A medical treatment algo1ithm is 
provided to guide clli1icians 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 
cli11ical trial data available on the efficacy ;u1cl safety of these medicines. Finally, the role of 
preservatives in ocular medications is explored. The key points are shown in Figure 2 .  

Acknowledgement 
With gratitude to the members of the SEAGIG-IMAGE Project Working Group. 

Reference 
South East Asia Glaucoma Interest Group. Asia Pacific Glaucoma Guidelines. Singapore: SEAGIG, 
2003-2004. Available at: www.seagig.org/pdf/APGGuidelinesNMview.pdf. 
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Key points � 

• IOP is a significant. modifiable risk factor 
in glaucoma 

• Lowering IOP to a target level is helpful 
across the spectrum of disease states 
and IOP levels 

- advanced glaucoma 

- normal tension glaucoma 

- newly diagnosed glaucoma 

• Target IOP range must be. 
- individualised 

- re-evaluated periodically 

� --

Figure 2. 
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Key points � 
.._-�--

• Prostaglandin analogues provide superior circadian 
IOP control 

• US National Eye Institute (NEI) trials showed that 
decreasing IOP resulted 1n a clinically significant 
reduction in progression of visual field loss 

• A one-eyed trial can be used to determine the 
palienrs response to lherapy where appropriate 

• Use of monolherapy is preferred where possible 
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Erratum 

The name of Dr Neeraj Wadhwa was inadvertently missing from the l ist of presenting authors to Free Paper 1 on page 51 of the 

abstract book to the 2007 Asia-ARVO Meeting on Research and Vision and Ophthalmology held at Suntec Singapore International 

Convention and Exhibition Centre, Singapore, 2-5 March 2007. 

The full reference to the abstract is as follows: 

Wadhwa N, Venkatesh P, Garg S ,  Mehrotra A, Mandal S. Rhegmatogenous retinal detachments in chi ldren in India: clinical characteristics, 

risk factors and surg ical outcomes. Asian J Ophthalmol . 2007;9 (Suppl 1 ) :51 . 

The ful l  abstract is printed below. 

1 

RHEGMATOGENOUS RETINAL DETACHMENTS IN CHILDREN IN INDIA: CLIN ICAL CHARACTERISTICS, 

RISK FACTORS AND SURGICAL OUTCOMES 

N. WADHWA, P. VENKATESH, S. GARG, A. MEHROTRA, S. MANDAL 
Dr. Rajendra Prasad Centre for Ophthalmic Sciences, New Delhi, /NOIA 

Purpose: To describe the spectrum of clinical features and surgical outcomes in a series of chi ldren with rhegmatogenous retinal detachments 

(RRD's) in a tertiary care hospital of north India. 

Methods: 230 eyes of 2 1 6  chi ldren 1 8  years of age or younger who underwent surgery for RRD were studied. Detailed history, complete 

ophthalmic and systemic examination wherever essential was done. Characteristics of retinal detachment were noted with respect to macular status, 

and proliferative vitreretinopathy (PVR) graded. Risk factors for retinal detachment were noted and classified into following categories: (1 ) trauma - open 

globe or closed globe (2) Predisposing lesions in peripheral retina - with and without myopia (3) lridofundal coloboma related RRD (4) Associated with 

structural ocular abnormalities, (5) previous surgery, and (6) preceding uveitis. Buckling alone or with pars plana vitrectomy was done. 

Results: Mean age was 1 1 . 1 2  + 3.56 years, and 81 .9% of patients were boys. Thirty-five (1 6.2%) patients had bi lateral retinal detachment at 

presentation. Every eye had at least one risk factor for retinal detachment, if more than one risk factor was there, eye was grouped according to 

primary pathology causing RRD. Detachments tended to be complex, with 54.3% (1 25/230 eyes) having some form of PVR. Mean follow-up was 

1 2 .3 months. Complete retinal reattachment was achieved in 88. 7% of eyes; however, visual recovery was modest. Mean preoperative and 

postoperative visual acuities were 0.032 + 0 . 1 1 9  and 0.096 + 0.1 68 respectively (p=0.000). 

Conclusions: Most common causes predisposing to RRD were peripheral degenerations and posttraumatic. RRD's secondary to i ridofundal 

coloboma may be more common than previously reported. Combination of buckl ing and vitreoretinal techniques can help achieve retinal 

reattachment in most cases. Presence of anterior PVR is a poor prognostic factor in  terms of both anatomic success as well as visual gain .  

Table Abstract 1 .  

Our results as compared to other studies 

Study No. of Patient Mean Follow-up Visual Acuity Success No. of Comments 

Eyes Age (months) > 0.1 n (%age) Eyes (%age) 

Ferrone et al, 1 994 48 < 1 6  23 2 (4.2) 16 (35) Vitrectomy with 1 OOO cs or 5000 cs oi l  

Moisseeiev et al,  1 998 28 < 1 5  24 5 (1 8) 9 (32) Vitrectomy with 1 OOO cs oil 

Akabane et al, 2001 32 < 1 5  1 6.6 28 (87.5) 30 (93.8) Buckling in 25 eyes while vitrectomy in  7 eyes out 

of which two failed 

Scott et al, 1 999 21 1 < 1 6  1 3 .9 38 (1 8) 1 1 7  (56) Vitrectomy for complex RRD with 1 OOO cs oi l  

Weinberg et al ,  2003 39 < 1 8 24 NR 31 (79) Sciera! buckle (41 %) as well as vitrectomy (67%) 

Our study 230 < 1 8 1 2.3 69 (30) 204 (88.7) Buckling (85 eyes) as well as vitrectomy (1 59 eyes) 

with 1 OOO CS oi l  
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