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From oflice of the President UPSOS ...

Dear Esteemed Member,

It has bee[ wondeful to hold this office, for which you entrusted me 3 years back. I
tried my best to trourish the society with whatever I have in my basket. M any thing I
could do but a lot is left which I am sure incoming President will do. We
implemented long awaited amerdod bye laws and renewal ofSociety Regishation.
Also started Zonal Meetings, in that sequence, we conduct one Zonal meeting on
13th May atMomdabad.

I think, stalt is abit difficult but I am sure in this subsequent yearall five Zonal meetings will beheld.

We could adhere to our Society's year calendar which was made withil 6 weeks after Jim Corbett annual
meeting with Mid term meet at Sitapur, Zonal Meet, tlvo Executive meetings at Sitapur and Kanpur
respectively withAnnual meet at Kanpur

Tentative committees for Legal, Member's Family Welfare and Industry coordi[ation has been planned arrd
ifit is giverl greensignal, they maybe taken up.

Dr Abhishek Chandmhas laiddownthe foundation forUPJO for getting it indexed. We the members ofour
esteemed Societywill expectthatnow this Joumal will be index in fofthcoming tenure.

l personally and on Bebaifofmy family,I thank andwillbe indebtedto whole executive and every esteemed
individual member for beliefin me and offer chatrce to serve dlis prestigious body.

Thankingyou,
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. Cold Phaco yvith Anierior Vitrectomy Machine

.lVIlCS compallble

. Portable & Light weight machine

. I0.4 clear view LCD with t0!ch screen

. Motorized lV pole with mob le trolley

.Video overlay

Unleashing W0rld's Lightest Phac0 Handpiece

with 0tbita I U ltrasoa nd Technol ogy

which w0rks el{eElively in hard cataructs



From the Editor's Desk...

Dear Friends.

I cm indeed hrrypy to hring .i)t'lh the 2"': edition of Ll' .Journd of
Ophthalmolog,," lor the ),edr 2013- This ttould l:e mt la,'t edition ds Editar,
UPJO,

l"riends,,,then J hegan, ny.first din was to ntake the puhlicatiott of'lhe.laurndl
regLtlar dnLlo-end lwrd cop\: of thejolntial to all lhe member,'o/ lhe,'r:cie4- I
ttish kt sltare m.r: happiness $ltll lou lhdt I catlltl tchiete this ctitli ltithout
askittgfitt anl,l ndin.q fi.om the UPSOS.

Bei g giren the respansibility of Editor of fic Jotrnal ra.r potlicularl), cltctllenging- The nnin
challenge was k) etlha ('lhe Ektli1, al pltblication and int,olve dnd nolhute the memhcr.t of
UPSOS, especiall,'the retide ls afthe Medical Colleges, tu (:ontt-ibute to the.Journul. I haye heen
trling lo itlchde drlicles cotering a tast :pectrun of i.ts1tes, dh)l1g iith ensuri g originalih, al'
reseorch ptrhli.:hed. Hrn ever, tt'lnre a longttd! to.4o---

I ctln eryrett mt lhctnk.t to lhe entire edilotidl tedn \ho helped mc dllring the last three yeors. I
t,otrld also like to thctnk ':ttriott: pharnta ttntltanies especioll,t'Pltaratnotak onl Oplho Retneliet,
withalttvhase \upparl lhe requla ptthlicationolthe.)ournaItouldnothd|ebeet]pa,,,,ihle

I ctlso loke lhis ap?ortllnity lo (ongrutulLttr Dr- SltuliDi )loltan lor betontine tl:?. unol4tosel EJitor ol'
LP,lournal ol Ophthalmolog.v for the nert tcnn ontl I ant ',ttre thut [,-PJO roull keep gt ott ing lnler

I tltanle all the nlenhers ol UPSOS lbr having pa.,tel thei]- ./itith in nte. antl being rett \u!)poi-tive
dll lhrough ni lemt. I hope th.tt the Jaut-ndl \ill cafitinue la g.o.; \tith t'e.\p€d to qttlii a|'
reseclth pLtbliaaliorl, (ontributitns, ,:ts.,rel/ ds sprectd in let s al reddership

(AbhishekChandrq)

Editor, U P J ourno I of O ph th a lmo logy

Director, Chandra Eye Care

Vorono\i
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Emcrging Ophthalmic trends that would alTect the future around us

Dr N{alay Cl]aturrcdi, Dr. Saurabh Cupta. Dr.Abhishek Dirit. Dr. Abhijaat Clhatn.,,edi

Interesring dcvclopmeits arehaplcning in the tield of ophthaholog-v. \Ve,,vouldlike toklo\ aboul themas
\ery soon the,y wor.Lldbe floating in and alorind us

r Stairrvay study data oLLt co cs: ln a phase 2 tr-ial. Faricimab has been compared $itli Q'1 dosing oi
Ranibizurnab. BC\Aoutcomes ofpatie ttrcated*ithQl6andQ12weekshotcdthalFaricimabrvas
comparable to Q4 rvcck llaiibizutl]ab. Sinlilirrly lhe oulcomes $e1c comparable in temrs of CS I and

anatoiical r-cduction ii CNV sizc. They ar'e l1o new sattty signa]s idcntifiecl lor the Llisease. Outcones
of tlis phasc 2 trial\\ ould opcn doors to globalphase 3 trial of l"aricimab lbr neo\ ascular C'NV\4 thai
would startnextyear.

. I s rcgistry analysis unvcils impofiant risk factors fo| blindncss in Diabetic retlnopaih) The blindness
criteda identiticd u,as 20,200 01 \\'o6c. on two consecutive Visits n1ole than -l lnonths apa or no
ilnprovcmcnt be-vond 20/100 attcr thc first leadillg o120,200 orvorse-

Dc\,elopmenl ofviffeous hemollhage (haTafd ratio 9.4 rvas the most signillcarll risk lac!or. The other
risk fac1o6 being dcvelopmeil ofglaucorna. Age related maclLlat degeneration. RVO, diabctic macular
ederna aod PDR-

hlglaucomatrcndsarelidingalva,vtbrthedrops.TheneNdevicesthalar.lik.lJtostrikcthcmarkctale:

. Bimatoplost in]plant erodible pallet injection fi)r antcrior charnbcr.

r Atitaniumdevicc containing lmloprost to bc implanted intrabecularme\hr\ Lrrk

. T1a1'oprost XR- EN\r 515 errodablc implant.

Orher eitemal d$,iccs likely to hit the rnar-kct would include pLrntal plug coltaining a slow release
prostaglandin irnalogLre. and a Birnatoprost ring to be pui irl conjurctir alcul dc' sac.

. Topical treaunent lbr rctinal diseases: I11an inter-csting contrast lo qlaucoma ma[agement \\ here people
are trendiog a\1,ay flom topical medication, rctinal topical medicaliol1 is being looked atter as a riable
ahemativc to intraocula in]p1ants. Such medication are using na[o tcchnologl and are bascd on
increase intra ocular penncability thus ploviding adcquatc drug conccntration on site. Although still far
awav proponcnts of topical relinal mediceiion are enthusiastic and would advocate tlis as patieit
U-icndlv measure rvith ease of scllmcdication.

. lnan intcrcst ing p rc sentation onremolal ofa sublurated Sy nchron) Accom odating lOL at least two of
thc panclist advocated use ofantelior charnbcr implant fhe other optiolls included an i s claw IOL. a

trans scleral liratioll ofPNIMA IOL or a single piece lildable IOL.

'::'iMel!ffi!'d'!Jiil!ii,6ffi'r1;$..-



DSEK & D-\{EK: Present and Future of Endothelial Keratoplasty
- Abhishek Chanclra*, Ksharra Du,i*edi**. Diksha Sareen'.. Gor.ind \l Khalkho*

In this decade lith the advert oIDALK and DSEK, penctrating kemtoplasty is bcing replaced nrolc altd
morc with Lamcllar-kcratoplasry as only thc diseased part ofthe cornea is rqrlaced gi\ iug bctter results rvith
lorv complication ratcs.

Whr- there is needlbrlamellar keraroplast)

. PKP induccs astigmetism in rangc of3 to 7 dioptcrs

. Decli[e in endothe]ial ce11 coLmt ieadi11g 1o grali lailule

. A11ograft rcjcction and cndoth clial dcconrp cnsation \r ere the lnajor concerns

. Postoperatine discomlbrts and wound healing time morc

. \\orrnJ.r.cn!llr in Ib',re '.rr,:r.rf' .rrlc_or

. \on pcnch-ating surgerl ]t reduces the risk ofirtraocular colnplications like glaucorra. cirlaract. CME.
RD, endophthirlmitis

Endothelial keraroplasly (EK) represenrs the selectivc replacemenr oI d),slunctional endotheliunr with
hcalthy donor cndothclium and is the pref'erred lreatnent tbr any comca \11icli has discascd cndo[ieliLlm
and relativel) nornal or erlYing colnealtissuc. EK has e\ olved o\ er-the past l0 ) ea1s liom very diflicult,
time consuming proccdurc oi Dccp Lamellar Entlothelial Kcr-atoplasty (DLEK) to its cunenr forn of
DSIKandDN4EK.

It includes:

. Descemet'sstrippingendothelialkcratoplast\(DSIK)

. D.sccrret's stripping automated endothelial keraloplasn,(DS.\E K )

. Descemet'smenrbIaneendothelial kcratoplasty(DNIEK)

History:

. Dr. Gcrrit Nlcllcs dcscribcd a postcriol lamellar keratoplasrv (PLK) veats later rn 199E. rrher.e only a
selectpofi ion of the cor-nca \\,as transplantcd.

. PLK \1as originally perfbnred b)r cr.eating a deep stronral pocket originetin! at rhe limbus \\.irh a 9
nillimeter (mm) incision and then nranuallv dissacting out posterior stlonta. D\1. and cndothelium using
a spccialiTed h-ephine ol scissors

'Dr.NlellesIaterrevisedthetechniqucblfoldillgd1eglaft.rvhich.natrledLheincisionsizetodecrcaseto5
1Il]t.

. Dr. Mark Tcrry subsequ.ntll adopied the techniquc in 2001. ildrling nrodiiications includins the use ol
viscoelastic to stabilize the antcliol chantber', rncl lenamcd rhe proieclure as dccp hLn<llrr_endotlte;c1
kcratoplasn,(DLEK).

, Dr. Melles then dcscribcd a proccdule where the DN,l and c dotheliun $,cre stripped llom thc hosr comea
(desceDetorhexis) and rcplaccd \\'ith a donor bUlion roIq s ns ol p""ieiior srrona. D\4. and
enclothelirLnr

*Chafdrn E_\.'e Crue Lank|. \:airrusr

f



DI, Francis Price was thc first to publish clinical results ofthe tecluique' llriclr he narned Desccmet,S

stdpping endothelial keratoplast-Y (DSEK)'

nr M rrL Gor-o!ov reDoted the use ol a microkeratorne for donor dissectiol in 2006 and coined the teml

5...""',", t"ipp,,,.' r"lomaled end'Jthclial kerdloo':rsq ( DS AtKl'

, In 2006. Dr. NIeLIes cleveloped anottrer technique that he namcd Descelrct's metnbrane eidothelial

kcraioDlastv (DMEK) oMEK iLrvolres only donorDM and endothelium being transplaited in contasl

,n po.,'"ii"i.,torr. OV. arJ cndothel:'rnr uscJ in Dr A FK

. A rnodification of DIVIEK \\ as described in 2009 where a rim of strona rvas left at thc periphery ofthe

donortissue.

. This rvas named Desce11'let's melnbrane autolnated endothclial kentoplasty (DMAEK)

. Anothel techniquc was described in 2010, called Descemet's membrane endothelial kcraloplasty with a

stronalrim (DMEK-S)

. The difforence bettecn DNIEK-S and DMAEK is that DMEK-S 
'lonortissue 

is prepared rnanually rvhilc

;MtGffi;i;;;;',i"iot"ro,o,o. o, r.,rtosecord lascr for the initial posreriorlamellar dissecrion.

. In Dcscemet's st pping endothelial keratoplasry (DSEK) the poticnt s Descernet rnemblane is peeled

.tr'l ,,'in! .Decrcll\ a".,,r."a ',,,pn"r,';Ji"pi""ta u 
"tt " 

puuiol th-ickrress !rafi: r lr'rn'D drred Jisc ul'

ii,.",i.iii""r".'o."ceiner ono indothelnrni i20-30 9'; ofthe lnner doror comea)

lndications:

. AcquiredPseudophakjcorAphakicbullouskemtopathy'

. failedprevious grall.

.InheritedFuch'sEndothelialDystroph-YandIridocomealErdotheliaiS-vndrome

Indian Scenario

Total no. ofeycs being operatedin India annually approximately I crore

lncidence ofpseudophakic bullous keratopathy approximately 0 51;

This implics drat 50.000 patienis woLrld require EK

Ideal timeto Perform DSEK :

. There is a significant relationship bet['een Cataract Extraction to DSEK time and Best Spectacle

ConectedVisual AcujtY

. Peribrming earlier (<6 M) DSEK for pseudophakic coneal edema appears to be associated with

in'lproved \isual outcomes.

Surgical Technique

Thisprocedure. rvhich takes approximately :15 min isdoneunderlocalorgeneralanesthesil'

First the endothclilun and Dcscenlet-s membrane of the cornea is sffipped away through a comeal

incision.

Thcn a circular disc is rcmoved lron'l the innerlining ofa donor cornea

This thin laver is thei hansplanted jnlo the Iccipient eye and attached to the posterior cornea ofthc

recipient.



Donor tissue preparation:

. Corncosclclalbuttonsaracxciscdfro do ol globesand storedbvorgan culfure.

. Each globe is n1otrntecl on a purpose clesigned holder and the anter-ioI chamber is tillcd w ith air to crcate
all air-e11.lolheliLrm inrer lice

. \\'ith dlssection spatulas. a manual stromal dissectjon is made at approximatcly 95% stromal dcpth
using air-to-endothelium refl ex to monitordissection dcpth.

' Stlomal dissectioli is extended up to limbus over 360 degrees

' Aftcr disscction is cornplctcd. a 16.0 mm corneosclcral rinr is cxcised lrom each globe ancl the
endothelilrm is cvaluated with an ii\ efled light microscopc ancl storcd in olean cultLlre until time of
transpla11tirtion.

Surgical technique:

. With a rcl,crsc Sinskcy hook. a circularportion ofDescenet membrane is scorcd and sdpped fiom the
posterior stloma so a descemetorrhe\is is crcatccl and the ce tlal ponion of Dcsccmet membra c is
lemoved liom the ele.

. A tcmporal sclt'-scaling 5.0 mm sclclocomcal incision is created rrith a crcscent knit'e. Aftcr
tlephinating an 8.5 or 9.0 mm diametel DSEK-grafl frorr thc prcdissected coneoslceml rirn. the tissue
is foldcd over 60,'10.llkc a taco, and stainedl,ith trypen bllre.

. Aplastic glide iscareliLlly insenedthloLrghthetemporal i cision.

. Then, the graft is inscrtcd into thc antcrior-chambe1 ofrhe recipienr b,v sliding over the plastic glide using
a 3o-gaLrge bent needle.

. Tbe glide is remo\ed. and the DSEK grali is untoldcd in thc r.cipient ailerior chambet $ith balanccd
salt solution and an air trubble andpositionecl against dle postcrior stronta ofthe host.

. The grali is unlolded o\ er the lecipient peripherrl iIis. taking care oftouch betwccn st1olltal surlacc of
thc gr-aft and the undellying structures to a\ oid endotheIial danragc intraoperativel),.

. ,,\fterthe IISEK graft is unlolcled. thc antcIiol charnber is con]pletelt filled with r[.

. Dilating drops are used 10 pre\ ent anr- pupillarl block tionr airbubble.

. Once the donor disc is in Jinalposltlon \\,ith no inter f'ace lluid the surgeon rclrio\ as rlte air in the antaIio1.
chamberand replaces il\rifi BSS to pressLrrize the evc.

. An air bubble ofapproxirnatclv li to 9 mm is usualll left in place to help t'urrhcr stabilize the donor disc
position o! erfie llt.Sr2]l hours postoperati\.cl].

. The air bubblc pushcs the grali in place unlil it heals in arr efpropltale position, giving time for-the
punpins action ofendothcliurr rotclprhc donorlissue bind tu) ils nc\\ hLrsl

. Thc stlucture ofthe comearemaills iDtact.

DSLKProcedure \d\ a nlagc\ t)\ cr PK:

, Less In\rsi\ e. snlaller surgicalincisions

. No corncal-gralt sutues

. FastervisLraIrecoven



. Lessrisk ofsightthreatening complications and less i[duced astigmatism

. Post-sugery stonger eye (less prcne to injury)

. Lessriskofimmunerejectionofthetansplantedcomealtissue

. Shorter post-oPerative care

DSEKitself:

. lncreases overall donor tissue availability, using the posterior layer ofthe do[or comea in one patient

and the a[terior lamellar graft in another patient'

. Fasterto leam. DMEK Surgical techrrique may rcquire more taining, technically more challenging'

DSEKProceilure Challenges OYer DMEK:

. Suboptimal visual acuitY.

. Optical irregularities due to stromal layers being transplanted in D SEK'

. Slow visual rehabilitation.

. Inteface problems, folds in the donor disk fiom maladaptation to the recipient stoma' decentration of

the donor disk. and excess donorcomealthickness'

Overcome Complications

. Primary graft failure: a primary graft failure mte of 5 TTo Endothelial pump function has an important

,of" io g.:un uaft".io". In many iases, graft fails to adhere because the sugeon was too aggressive in

handlitrg it and damaged endothelial cells'

. Graft Rejectio[: Rejection can develop months -or years after.the, tatrsplant Patients can be

u.vnlpio,iiuto. When patients develops iedness, -blurry 
vision and light sensitiviry the rejection is

,"i,"ri. i" p."r*, *je'ction patients should be under a close follow-up carc and kept on a prophylactic

tapedDg steroid eye drcPs regimen.

. over expected cell-loss: Assessing endothelial celt density (ECD) after DSEK, it is expected a median

i"fil.t'J:Zy" -,fr" perioperatiie period After tbat theEcDdeclires at a linearmte ofapproximately

iiri ""flrL-z 
p". v"ir betrvee,t 6 months aod I0 years Graduat reduction in endothelial cell demity

over time cun lead to loss ofclarity and require repeating the procedure '

Follow up care

. Use the slit lamp: to ensue that the graft is fully attached and to look for signs ofrejection (scattered

keratic precipitaies, edema or conjunctival hyperemia)'

. Check lOP: monjtor for sterojd-ilduced pressure spikes'

. Check the refraction after first molth

. Check the cel1ftal com eal thickness I a graft that is getting thicker over time may be failing aad a gaft that

gets thicker suddenly signals rejection.

. Watch for detachments: Alterior seg ent OCT can assess ibr graft detachmeflts lfthe graft is detached'

it t u,io f"."uttu"t"a by rebubblin'g the aoterior chamber' Since the graft has been in aqueous fluid' it
often works well after reattachment.



Desccmet's membrane endothelial keratoplast] (D\,IEK)

. Descernet's membrane cndothclial keratoplasty (DMEK) is a parlial thickncss comca transplant where
the host Descemet mcrnbrane (DM) and endothelium are repla.ed by donor DtrI and endotheliurn. The
Indications arc same as those ibrDSEK.

AD\ANTAGES:
. Reduction ofinterfacc haze

. Less incidcnce ofgrall dislocation

. Shofiei visualrecovery as totalcomeal thickness remains samc

. Lal€er donor surface prolides more viablc cndothelialcells

. Less strong 91a1't-host apposition at interl'ace al1ows easierremoval ofi'ailed,'rejected donol lenticule

. No costly instrLrments lbrdonor lcnticule preparation

DISAD\ANTAGES:
. Difficult and more tmumntic rnanipulation ofDN4

. Higher endothelialccllloss rates with cunent teclmiques

SURGICALSTEPS:

A. Prcparing recipient e) e:

. Perlbm retrotrulbar injection. DNILK can also be done undcr generalor topicalancsthcsia.

. AHonan balloon is placed lo add ocularpressura tbr l0- l51t1irlLLtes 10 leduce purl(1rLrr pre\\urc.

. AaljLrst calipers !o 3.5 mm and mark clear corneal Limbus at ll o' clock position tbr main rvorrrd- Mart
rvithmarkingpcn

. Crcate2 3 adCitional narkings forparaccntcsis sitcs ( l -o' clock, 6-o' clock. l1-o'clockadjust!osurgeon
prelereice)

. Using il mm dianrond kelalome. cleale the paraccntcsis sites irdicatedby the markings

. ! ill the chamber \\'ith I Icalon

. Usc 8.0 mrn trephine io nark the celltral surfacc ofthc comea

. Use the marklngpen to crcatc multiple spots along trephination mark

.lnsc11relerseSinskeyl]ookviaparacentcsisardscoreDescemet'smenbranea]ong8.0mmmarking

. Relillthe ante or chambcrrvith Hcalon to pressurizc thc cvc

. Akeratome is used to make a 3.5 mm incision at the comeallirnbus along the marking

. Illsert reverse Si0skcy hook through paracentesis or main \1'ound to continue stlipping ofDesccmct's
mcnrbranc

' RcmovehostDesceilet'smembmnethroughnlain$,ourd

. Utilize the phacoemulsification irrigation,raspiration devicc to removc all thc Hcalon tiorr thc antelior-
chambcr

Ob.elr e rhe.i,,e o.' rrc p.lpil I n..rrc tlr- proil in cs.rnr -. l'"..ib <



. Stroke thc iris surlace orusc llliocho1 or- llliostat in ordcr to constrict largel pupils

. The IOP is lell rronrlalor slightiy soft b1'rLsing BSS injections

Prcparing, iDjecting and positioning donor endothelium-Descemetrs membranc

. Usirlg tyilrg forceps, rerrore preparcd DNIEK tissue fiom \ie\\'ing chamber and Lrse i\\ab speaN to

renove cxcess lluid fronr scletal rim. Use caution lo ensue gralt does not displacc tionl sntnla. lf graft

rlisplaces, use BSS and srvab spears !o encourage rcplaccmcnt.

. Place comcoscleralrim in empt-v- shallou' contair c r

. Stain with VisionBluc by applying enough d-ve to cover thc surface ofthe endothclium lirr 60 seconds

. Rcmove stain anclgenlly nservirhBSS

. Ensulc that the endoiheliun-Descemei's mcnrbrane is lying tlat on the postelior slrtrn.r . lfirssuc is not
laying llat, rcfloat \\ith BSS ancl use speal sponges to dra\! the tissue to$ard ih..Ll!.i.Be carefiLl lo
avoidtouching the endothelium

, N4 ount and ccntcr tis s ue on vacu um b Iock cnd otlielial side up

. Apply suction by deplessing s) ringe attached to vacutrm block to securc tissue ir f ' -:

. Obtain trnd slou.1-v lower trcphine puich onto \.acuum block untiltrephine is ra:I:::! trl .rldLrthelium

. Cc tlyapply pressurc and lappingto cul donol- Descemet's men'lbranc and ml:li::.-:.:irLjrna.l60" around

the edge ofthc graft. Do notperfonn cotnplete trephinatioll

. Optional: If s stamp is not used, obta in l .0nlr,tr trcph ine and pLrnch !hr.. lrr : r -, rrg peliphelal edge of
gr-aft in a nanner that will allo\\, distingLr ishing bct$'een the e[dothc]ial rnc :::::-. e ii:: l r i'"w s. Ifpossible.
position thesc marks al locations oflalger tags ortears

. Usc tying forceps to rcmo\ e pe phcral L)escemctlncmbraneandplacl::l':::,1.'r"containerlllled\^ilh
BSS (Forpracticc ioading at'tdunloading modltil:d Joies tube).

. Be caretrl not to Iemovc peripher'a] lissuc too tluicklyas somc olthe L".::::l.l\ ntrlhalebeencut Ifareas
are still attached. use diamond knife to hand cut or- rcpeat treph ine

. Appl-v- BSS on top ofgralt to subrnerge endothclium

. Usc tying forceps to gcntly lilt the cdgc ofthe giaft 180'lllnn ihi r::fr.d hinqc

. Slowly peelgraftback towardhirrgc and lili out oIBSS

. Whilc holding tissue rvitlr forc ep s. lii1 comcosc lera I bullo \r:1h \ i:ir'nBlue

. Lo$ergral'tintostainandapplyfllrthc|staino11topto.omfL.l.l\.ubnergetissuc

. Allorv staining for'3 n'rinutcs

. Du 11gthistimc, construcl lhe inseltion de\ ice

. Obtain l,l French gastic tubing and cLrl L5-l.0crn sectron \ ith drapc scissors

. Soakthe inside with BSS

. Coinect one cnd oftubi]1g into Lucr lock ollcc s) ringe

. Attach the oiher end oftubing to the proximdltip ofmoCificd Jolles tlLbe



4i,I/.
\-1'

l:3r\ BSS i11to sydnge via Jones tube and withdra\\,to cn surc tiqht_junctions

l:tain cnough BSS to lill Jones tube

T.5r the injection deviceby drawing pcriphcral scg ents ofthc graft sctaside earlier Practice loading
lnd unloading into BSS to appreciate the amount of pressure reqLrired in doing so. Avoid aspiratine air
J uring tlis process

Rerum attention to donor tissue subncrgcd in VisionBluc

Lse spear sponges to remove VisionB[Le. Use caution to prevent tor.tchirg tissue

Cently apply BSS onto comeoscleral rim to dilutc VisionBluc and rernove u.ith spcar sponges

Rcpeat until blue 91aftis floating in almost clear solLrtion

Use tying forceps to carel'ully transl'er comeoscleral rim to shallo$, charnber tilled with BSS and float
graft offol'comeoscleral button and into the shallou.dish

Uso lorcepsto remove comeoscleral rin]

Obtain assembled injccting dcvicc

Subrne€e tip ofJones tube into BSS containing donor glali and situate bevel next to the end ofthe EDM

Gently aspirate tissuc into.toncs fube keeping in mind thc amount ofpressure necdcd as testedprior

Check orientation ofEDM by obsen'ing the direction ofcurling edges. Edges shoulclbe curlingupu,ard

Inse tip ofmodificd Jones tube into main wound ofrccipicnt u.hile maintaining conecl orientation of
gra11. Tip ofJonestube shouldend on topofpupil

Again, check orientation ofgaftensuring that scrolls are l'acingullward. Rotate injectur as neccsscr)

Slou,ly depress sl.ringe plunger to inject grati into antcrior chamber rvhile rcnroving injectoL even more
slowly lnject extla bursls ofBSS to help o ent the graft perye[dicLL]ar to main rvound and prevent
efflux.

Be careful that the graft does not eject liom wound. Prevent this by allowing fluid to drain liom main
wound orpamcentesis or use a cannula to close the imin woundl\hile withdrawing injecior.

Use i 0-0 nylon to place onc intcmrptcd suturc closing ihc nrain u'ound

Again. check orientation ofgrali ensuring that the scrolls are l'acing upward while the graft is floatins in
the ante orchamber

To nranipulate the grail in the ante or chan1ber', utilize bursts ofBSS if neccssary to llip grali inio
correct orientatioq center the EDM, or open a tightly sclolled Descemet loll

Use the cannula to pcrform short swift taps to thc cxtemal comea to help center the gratj and open ir:
scroll

Manipulating the graft is facilitated by obtaining a shallow ante or chamber. This can be done by u:ii:
thc indcx fingcr on the non dominant hand and appl],ing plessurc about 5mm liom the limbus

A1ler centering and fully unrolling the graft, introduce tip ofcannLrla attached to 200u SF6 ir:t.. .::
anterior chamber, postedorto the gral't taking care ne!er to to[cl] the endotheliLm

Once the tip is above the pupil, slou,ly inject sas to irllo$, apposition ofthe graft to rhe poslenr.r <r:.-:::
aliowingthe edges to unfold and the centerto touch stroma
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. F i ll the anterior ch amber lvith gas

. Observe lhe entire margin ofthe graft evaluating fbr any folds ard detachments

. lvlanipulatjon ofthe bubble, or bubble bumpiltg. can help reduce folds and detachments

. once allthe edges are checked. perfonn swccp ofentire sudace ofcornea with a barraquel spatu1a

Postoperative Management

. onc samplc medicatio[ regimen: Prcdnisolone acetate lo% shou]d be used every two houls while awake

for the fiistweek,4 times daiiy overthencxt 3 months, then slowly tapered and stopped atyear

. Artibiolic drops should be uscd for' 1*eek attersurgery'

Complications

. Graftdetachment

. Damage to tissue duiDg prepaBtion or surgery

. Upsidedowngmfts

. Epithelial defect or erosion (3.0%)

. Raised jntraocular pressure (lOP) in as high as 12% of patie[ts, wjth - 2.8% developing secondary

giaucoma

. Descemet graf't folds (1.9%)

. <17o risk of anterior synechiae, hypotony, pupillary b1ock, subepithelial haze, and interface pigmcnt

deposits.

. Cystoid macular edema (CM E): one study repofted a high rate of CME of 12'59'o in eyes with DMEK
alone and 13.3% ofeyes $'irhDMEK and cataract exttaction-

Surgical Outcomes:

Visual acuity at 3 months:63% withvision > 20125 dnd26% >20120

Msual acnity at 6 months: 79 94% \r'ithBCVA >20110 and2247% >20120'

Multiple stLldies have repofted th at DMEK causes amildhyperopic shiftof<+0.50 D afler 6 l2months

follow-up. DSEK has b;e[ repofted to have a hyperopic shift ofaround +1 00, due to the shape ofthe
donortissue.

postoperativc refraction stabilizes at 3 months \rith no significant sphcrical eq rivalent change between

3 and 6 months postoperatively.

Endothelial ccllloss estimates Iollowing DMEKvary widely, from 32-40% at 3 months to 36-40% at tl

montl]s.

Our Experience11ith DSEK/DMEK

we have been doing DSEK regularly since 2008 in the Dept. of ophthalnology, IMS, BHU and DMEI-
sincc 2016 at Chanrll.a Eyc care. Lanka. varanasi. The rcsults ofihe surgery ale externely gratirying $ il:
more than 90o/o success rate and more than 50oZ patients achieving BCVAofrnore than 20'130'



\\'ith DXlLK the tesults arc cvcnbetter*.irh 80ili,patients achicvirgBCt\ ofmole lhan 20r30. prcseltl rr;
arc doing 6-8 cases ol Dl,lEK evcry monfi. Nor'*,c hate almost completel), shiftcd ro DM E K lruur DiEh
Hou.erer thcrc arc few indications $'here we stili do DSEK. Thesc arc Aphakia. Vitreous r _\ntcri.,:
['hamber. Vitrectonr iscd E1,c. L trrge Periph cral l dectomJ,in a opelated eyc.

The Donor clileria \\ ith D\4EK is very stringent. Tllc Donor age tvpically should bc bet*een 50 to l0 \\ i: i
cndothclial cell count ofmore than 2700 per 1nm2. Nou' \\'ith rhe help of Sieht Lile and otlte1 Corrlnuni:..

1< B:-1. i i.r .rt \el) elrre .o jcr .u, h i.,tr...

Pre- operati \ e lhtographs

Slamped Comeas as iacn post-operativcl



Final Resuhs

Conclusion:

DMEK is norv a prefered technique in comcal cndothelial clysfunction' The advafltages of DMEK

outwejghs penelralirg kcratoplasty b) *tfy 'ittr"i 
t"it'Ufiff"iti l"I li1-g]Yitt' 

better ocular suface'

absence of suture rclat"d .ompt,cat,ol..,-iir* in"la",-r"" of graft r+ctions and minimal risk of rvound

ffi;l,'": il"";il ;"ry n,rr" t'ot oo*' ton'e down to I month in DMEK rvhich $'as almost one vear ln

Pcrleu.rtine KcrirtoPlcst)'



NON NECROTOZING RETINITIS FOLLOWING VIRAL FEVER: A CASE SERIES

Dr. Shailendra \ erma
viral retinitis is collsidered as an impoltant sight-rhreatening infectious disease ofthe rctina $hici .:.
occur in both immulocompctcnt and i,munocompromized individuals.'vira] retinopathies car a.-
necrotizing/[on-necrotizing. viral rctinopathies include acute retinal necr-osis syndlome, progressir e .r::::
retinal nocrosis syndromc & cMV rerinitis. Non-necrotizing retinopathies/Nrl.{HR has bien rcponed :is
Chikungunya' & herpes infectionr'. Steroids and antivirals can be u.sed for treatrnent ofviral retiniris. B::
rcle ofAnriviral is uncertain'. In an cftb to h'cat cases of lon-necrotizing rerinitis with suspecled \ ]r.:.
etiology, we tried thc usc of steroids with or without antivirals & asscss the improvement in remrs r:
resolution ofretinitis & visual lecovery.

Aim

To repofi 6 cascs ofsuspected Viral Retinitis presellted at a Teftiary cye care ccnhe.

Stud."- Design

New cases & rccords ofRetinitis cases treatcd at rhe Rctina clinic were reviewed. I0 eyes of6 patienr..ri
non necrotizing Rctinitis with the history of suspected viral fever were studicd. All p;tients riere cirhe:
treated for viral fever or gave history suggesti'e of vilal fcver. History of occupation. complainrs. ai\
trauma/ infection, ally treatment! any systemic disordcr rvere notcd liom records. cBC. serum crearinir:,-
and blood urea, Mantoux test, chest x-ray and VDRL tests were donc & linclings are recorded alonc * iri.
detailed slit lamp examination & indirect opllthalnoscopy. Findings of Fundus FhLore,ccin Anviovrcph,.
and optical cohercnce Tomography were also recordcd. Diagnosis ofviral Retinitis x,as made oi th-e uas:-
ofhistory & clinical fcatures. 2 cases were givcn Acyclovil along u,ith steroid & other cases were rccei.. .:
only Steroidin tapering closcs.

Results

. Females patienls: 2

. Maicpatienrs:4

. Agerange ofpatients: 1,1- 45 years

. Retinitis: Bilateralir4 cases (case2.3.5.6)&Unilateralin2cases (casel,4).

Fundusexfini ation Onlirndus cxam lbllo$,ing main f'eatures rvcre forrrd-
. AC cells. Vitritis

. Area ofconfluett retinal opacity suggcsti\ e ofretinitis

. Hard Exudates (H. Ex), CottonWool Spots (CWS)

. Heuorrhages

. Exudativcmac.detachment(EMD)

. MacularOedema

FII - early hlpofluorescence and latc h),perfl uorescenc e scen.

Consxllant Viueo Retina, ROP& Uvelts. ainxacare Elc Hospirat, Kanpur



ocr-lncreascdlcflectivityinthenen,efibellaycrzonecorlespondi[gtothcareasofretjnitiswith
atle$hadowing was obsened.

Fluid-1illed spaccs in the outcr rctina (case 3"1'5)with subfoveal serous detachmcnt (case 1'2'3'4'5) also

plcsent.

FouI out ofsjx patients- lcceived onlv svstemic. Stcroids (cases,f i'6 l-I1,li1lli.'j:::g-ill::'t":*::l' i our out o I srx p4""""- '""" '- '"'ijl"uii-- oi'tv't"n'i" 

"q"yclovir 

and oral Steroids All patients hac
Tuo cascs (case 2.3) - received a com

il;i:ilHil;i;i"i;;try-;.;"I;;;,;iution"ofretinitis with rrearrnent. rwo Prs are srill rmder F L

$ ith improvcment.

Rcl.ults Case I '
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Conclusion -

Visual recovery in this seiies ofpaticrrts rvith suspected vttal actiology non n((rutizing I(litritr. \\ds
good. The oulcome did not dilier$ficther patients $.erc trcatcd with or without Acyclovir. Nonnecrotizine
retinitis is ullcommon & r'elati\ elynerver therefore Ophthalmologists needlo bc a\\'are ofthese leaturcs
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CHILDHOOD BLINDNESS: CHALLENGES AHEAD

O.l. Haque,A. $arii

Childhood blindncss is an ilnpoftant cause cont buting to the bLLIden olblindness globally. Worldu,ide. Iy
million childrcn are visually impaircd, of $'honr l.'1 million arc irreversibly blind and need visual

rehablliralion inteNentions for a full ps-vchological and personal developmentIl]. Visual impainrcnt in

childhood has impiications in all areas ol a child's development. It poses educational. occupational and

so:ial challengcs. with affected chilclren being at risk of behavioral, psychological and ernotional

Jitllculties, impaired self esteem and pool social futegration. The pattern of childhood blindness varies

;.,pending on the acccssibility ofallbrdable health care services as rvcll as socio-cultural factors. A majoI

::use of ihildhood blindness in one country can be insiglificant in another. and evcn over a decade the

;auscs ofchildhood blindness can change quitc dranatically in thc sane countryl2.3]. The vadations iil the

mator causes of blindness in pediatric age group from difi'erent parts of the rvorld is determined by

,ocioeconomic factors ancl the availability ofprimary eye care scn ices. In developcd countries, lesions of
rhe retina, optic nen,e and figheI visual pathways predominate as the causc ofblindness. qtereas conleal

scarring is the major causc in low-income countdcs- Retinopathy oiprematLlrity is an ilrpofiant cause in

middle-income countries.

Early work by Rahi et. Al. ( 1993) shoivcd that retinal dystroplies and albinism are emerging causes of
.hildhood blindness"[4]. Similarly, Dandona and Dandona (2001), observed that 50'% ofthe blindness were

due to calLses that are cunently not featable or plevcntable, ofwhich a major proportion rvas ofcongcnital
.\.e anornalies and letjnal degeneratronl5]. Likcu'ise. Cogate et. al. (2007). ibund that congenital anomalies

and reti[al diso rd ers togethcr accounted for more than 50o/o ofrhe cases ofblindness. which was higher than

in a similar study conducted 10 years ago16l. Another study by Bhattachar.jee et al. (2008) obscrvcd that

relina and optic ncrvc are amongst the nost affected anatornicalsites ofvisual loss[7]. Again Ozturk et al.

tl0l6) in agreement to prcvioLrs studics, observed that in severe visual irnpairrnent (SVl) ol blindocss, the

most common arlatornic site is retinal2]. Latest research by Prakash et. al. (2017), obsen ed that optic nerve

atrophy and retinal dystlophl are thc cmerging causes of blindness underlining the need for genetic

coLrnseling and low vision rehabilitation centers, along with a targcted approach for avoidable causes of
blindness[8].

T he p revalencc of so,called 'non tr.eatable' c au se s of ch ildhood b lindness arnongst al I \hldies i s foun d to be

rclatively lncreased due to the sigrificanl leduction in the frequcncy of preventahle causcs of visual

impaiment and blindness, underlying the nccd for tmined profcssionals, ne\\er diagnostic tcchniques and

multi disciplinary approach. The exact rcason lbr thc changing rlend is djf'ficult to ascerlain, but increased

healrh scn,ices miglrt have a role to play. Therc rnight be regional diffcrences in fie trends dcpending on

\ihcrher the stud), is conductcd in a rlLlal population in ]-ernotc arcas or an urban sefup lvith good access to

h.alth carc facilities.

\\ hil. optical cohclcnce tomogmphy (OCf) is crucial for accuate diagnosis and detailed analysis of
:rnlctural anornalies [9], Next-gcneration genetic :equenculg rre cnlcrgin; irs a rital tool for acculate

Jiagnosis ancl patient-tailored tllerap"v as mutatiol'N in approximately 250 genes have been linked to cause

inhcrired retinal degenerations with a high dcgree of genelic heterogcneity. New techniques in next-
r.neralio. scquencing are allo$,ing the comfrehensive allalysis ofall retinal disease genes thus changing

ihc approach to the nolcculal diagnosis of inherited lctinal dystrophies. These ncu' sequencing tools are

righh accumte \\ ith sensiti\ ities of 97.9-olo and specificities of 100% [10]

\ forc rccenll!. data suggest fiat thc prevalencc offunctional low !ision (corrected visual acuity in the hetter

.ruluie l.l Ophthalmology. JNNTCH. AMU,  ligarh
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i\erangingliom:-6,'1_Sro.andincruding.rightperccptionfi-omunrrealabrccaLrscs)isapproxirrarcr\r$rce
:he prevalcnce ofblindness: thcre are almost 3 rrillion chilcl cn r orldu'ide u,ho har c thc'lior.rr,,or io tr"rr.i,,riom lot vision carc. rt is. therctbre. c\senral thlr t,t rr:ion serrrucs be p;lrr olcye care serr,ices 1.or

drJ,).rr 1 I lc\ e . Jt ,. r r. e Js j, rrr.. I l

I uture Rcsearch

The U.S. Food and DrLLg ,\drninistration on l)ecernber 19. 2017 appro\.cd LLrxrurna (\,orerigene
r.pa11 o\ ec rz,vl). a ne$, gcne dre|ap\., ro h car childrcn and adult paticnts ivith an inhedted tbr.m of Vision
nis that ,,aJ' rcsult in blindness. LLrxturna is drc 1i,st dire.tr) ad,,inisrcred gcne ficrnp] approred in the
I.s.thattargersadiseasecauscdbynlutatiolsinaspecificuenc.t-urturnais.:rpprovecltb1 thc treatrnent of
::rlienls \!ith cof irmcdballeticRPE65nrut.rh,in.l-\i,,!rrrr; er n.r tlr,struph,, that leads to !ision loss anLl

,,rLr.ei.rrr n.l(b t'\lrc., t..nd Il.r,i(t....
R.rinal genc thelap) clinicar tr-ials ae undcm al rbr ,,urtipre ge.cs rncruding I{p[65, ABc]A4, []HM. RS r .\l\.o7A. cNGAl. cNGBr. ND'l. ard \'1ERTK tir qhich a norccurrr diagnosis may be bcneficiar foi
:.r,lients.Rccenlde\'alopmentsjogeneticte.tjIgcr1(llreIalhc.d|\ht.no,r:ir'unDes,hopcslbrthcdiscases
i hich w ere prcviouslv considered incurablc,
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OCULAR BLOOD FLOW AND GLAUCONIA
Shalini NIohan, Rajnath Kush*aha I\onlrl !1i'

''a: ati' _{shok Kumar Verma' Surendra Sillgh Sachan: \lohit KhiIrr

prinrr\, onelr ansle slaucoma (OAG) is a nlulti lactotial optic neuropathy characterized b) progre::r -

:J:i#i;.J":;;."r;;",j, ",,J',i*r. 
i.,""a.tins of the optic ncNe head (oNlt). rhis is lbllorved br r,.,::

ili:i:f":i.;li;#;ii"gi",ir" j".,e".r,he-neuLor.ctinal rim lNRR). Prevalence of glaucoma is 0.rr , :

,ir.i'iJ".rJ.*a,ii""tcais to 7.7'lri it subiects oler E0 years ofage'

Tr,.lilionnlh, .lias11osis and trealnlent has beerl directcd lo$ards the cotltl-ol of il'iclcased intaocul::

;::::il" lidi; "l]i:,i ,.;; ;;,;';."i""r rrsk racror Howevcr' all pallcnts \rith glaucornarous o\H
,;.:l 

"::',i;;;, ;".,. ;i", at"J titt, ana gt.,ucomarous ncuoparhy ma,v proglcss evcn at Ior in the lo\\'tee.,.

il:' ;5'*i;; il;":i i.nt,.n t;L"u.j-,(]'1ru (N1c)' Some glaucoma patients cortinue to prosress !1 :
r;rur.*".ii, ,l"u"fop rrrer'ersrblt lots ot'r isiot despite the rnedical loweing of IoP For instance in dr:

;i,:;;;;i;r;;i.r.;,na r,,al tnrrcrt $c i:liscase pr.ogrcssion rarc in thc treahnenr group \\as:150i r:

c,r,np,rred ru oli,' in the aonLru[lrrnl'

ln the collaborati\e initial glaucon]a teatm'nl 'rLrd\ (CICTS) \rb\lxntixl \ isrLJl field loss occua-cd in l -

l.5""'n,: l.,,1.'p.,,,1. olrr l.': \.al'" ' ll"'t-lf ilr(J'llc'llr\' i'rrfch'ed:rcloe (c ol ri'r'r' ''
detcrlomtlon occurred \11th oldcI '1gc l1ncl-easccl r isk ofVF loss by'109; cvery l 0 years)' race (nonwhitcs h'r _

;:tt;i;;;,'"k .elatile to wliites) antl diabe tes ( 59'l; incrcased risk relative to non-diabetic patienr:

i ik";;;. ,0q 
"i,1"""a1 

tcnsion glaucorna (N fG) paticnts show continued visrrel fieli'1 loss evcn alier :

years ollOP reductiortreatnlent'

Therefore these facts cloubt thc pathoph)'siological concept of glaxcoma bascd oll'v on IOP'and conrpel L:'

;;;;;;iil;il;iher a.soci"led Lictots iuusing darnage ind subseclLrcntprogression olthe discase'

anmnronnsed ocular blood llo$ and Lleftrngcd \,ascular alrtoregLrlatior in ihe ONH is enlcrgine as dte mi'r:

;:;:,"#;,*;',,i';.', ,r.r. *,J,". ,t"iughout the *,orlct. Mounring e!idence suggests that glaucor:..

p"i"rit f.-"* ..J,..a blood tlo\\ to the retinalch'lloid ancl optic nen e' StilL it is,not l-'et kno$n \l heiher tL:

vascular colnporant 1s conseclucnl to licreasccl IOP or the lu'o risk factors are indepcndentl-v actirrg to a-tie'

;:j';'i;;;;;: i;,1i. ro,,, t,.,n. some o[ the 
'ascr 

ar ,.isk lactors which mav be related to o'\r

ali,,I-.'-". 
'.. 

,',,. .r",''. i'',.n;'' h'n-rir'r(-'ur( r"rr.rrrtl hrl'uter''io-r",oj'rlirn(ri'iol f' ("" '

nli,,'.rin..ui.,,t,"no"".,p..ir.'her<."ndJir.,il. "."c.'redr'ition'ulocLlJ h' ndnu'\

Pathoph]'siolog] of\hri ce the O\ H Circulatior

'fo understand thc rolc ol lasculal insLtfi'iciencr of fie ONI in the pathogencsis ol glaucoma il

iJ.i",".J-i" ,"a"istand the blood 11o\\'in the ONH in health and disease and the various fictors dr''

influcnce it.

To calculale the ONHbloocl flo\\. the tbLloniiig tbmrula is used:

RloodFlot\:

Perlusion prcssure

vrscularResistance

*CSV\'1 N{edic.rl Collcge, KarPur
*Rcgenc,'- llcsPital



Peiision pressurc-W hen we dcduct IOP l'rom nrcan afterial bloodprcssurc 1\4ABP) thcn \!. r.::'j: -'
prcssure.

. Perfusion Prcssure = XIABP- IOP

. MABP: Diastolic BP+ l/3 (Systolic BP- Diastolic BP)

Bascd on the above equation u'e can say that decrease in BP or ilcrease in IOP reduces per-fusion pr.'r: -::
The blood flou, depends upon thrcc parameters: ( l) vascularresistance, (2)BP' and (3) IOP.

Vascular ResistaBce: It depcnds upon thc siate and calibcr oflhe vessels feecling the ONH circul.:i:. : :: :
rhcological propenies of the blood rvhich is influcncecl by a largc variety of hematologi! Jirirj:r.
pirrlicular-ly those causing increascd blood viscosity.

Arterial blood pressure: It is clear from the aboYe ecluation thal iuterial blood pressure is maiii ::-:r.
which can affect the perfusion prcssure in fie ONH. NoctLLmal altcrial h-vpotenslull is rn imp.'n:_' - "
t'actor for the devclopileni ofONH ischemic disorders. Theretbrc it is important to record thc night ir;:.: --i i:

asthe daytinrc recording gives no infon'nation abolLtthe BPduiigsleep.

Intraocular pressurel Therc is an inverse relationship bet* een IOP and perfusion pressLlre in the O\ ll ._

pcrsons rvith normalBP and autoregulation, a much greater rise in IOP *ou1dbc rcquired belorc lh. ( \r:
blood f1o$' is compromised. B,v contrast, in persons u'ith arterial h1'potcnsion. defecti!e auloregul3::i : : :

other vascular risk faclors. cven 'nomral" IOP may iilerlerc lvith the O\H blood llorv (c.g. in nri-.
tensio glaucoma). This mechanisrn is imporlait inthe pathogenesis olglaucolnJntu\ olrIi,: nL-un':- "'

padicularly in lormal tension slaucoma. A risc ol IOP dLrling sleep and concLlrrent delelopr:l:: :

noctLlmal artcrial hypotension may togelhcrconstitute an ilnpor1ant hidden risk laclor lbr'O-'ilH ischer:: _

vulnerable subjecis.

Evaluation ofthe 0NH Circulation

Thenrcasurernentofocular'pertlsionismuslaslowpcfusionpressurehnsbccnimplicatedasan:r:l:::-
sk factor in thc \adous studies. The ncasurelnent ofthe ocular circulation is dole b) OBI::::-:---

tcchniclues \\hich are rclatively complicatcd. These are transcranial Doppler, laser Dopplcr:1.'.'.- ':-
scanning laser Dopplcr flowmetD,, magnelic resoliancc imagiig. pulsatilc ocular blood tl.' i
(figure 1), color Dopplel ultrasound imaging (CDt) (figLrre 2), fluor-csccin fundLrs angioglaphr :
scannil'rg lascr fluoresccin angiograph),. rctinal photography oxirnenl and lemperatur t rtteclur: - -_'
imagingtcchl ques rc\eal dle irlormatioll whiclt is not alu'ays valid scientiticall,vend dr.i-- r:r:: :'
thcre owt1 ljmitations. Another important aspcct is that the measurcrncnts should be don: :l:: ,: -
houm so as to assess thcrc variabilill'.

wc \l illdescribe n\,o ir'rlpoflant tcchniques with $ hich1\'c arc crposed to:

Pulsatilc ocular blood flo\l:

This is the tech iquc measured lvith Pneumotonometer (Figu|c l ) in u'hich pLrlsl]l il: .' . . .- ...'

$'ith each hearl beat. Seventy pcrcent ofthe total blood flo$' is lneasured b\' pnluinr:. _-'-

kno$nfactthatcenlmlrctinalallerycirculationaccountsonl-', 10'l/oofthct()lilo.Lll=::' ,
thecilculationislbmrcdb-vtheposteriorciliaryaltery.Eightyt'i\epercenlLrlllli: -

nade up ofthe ciliary circulation"" and it is the main supply olthe oplic rr.n . h.:.-
got illlpoflancc in the glaucomatous damage. Iiutilizestheplessulc\o[]n;.:.,: ' I ' - - _. _

Langham and loney, and Silvereta1is rclc\ant in ii\esligati g blood llot rr1.r, :



Color D0ppler Imaging (CDI ):

l: i3rccls changes in lhc liequenc-v of soun'l rcflectcd liom liorving l'rlood allolvinq estilnalion oiil'
' .i;:i".- i:;;lt;"."us B-rnodc imaging a nd ptrlse u rr c Dopplcr tccilitr rs adueved u'ith the help oi h: 

'r:
-...;.'r'";.""-t:-.umtr,rl'cq'en't.'t'o'''LrrJopl''err'apr''cl'rnrrcB-'''rni.1rrllel'Jer''n'-
-.. -., '...,,"l.iahi'n"t,ilrerolaledb'l'rL'll;'':;n]o-c\oli'n((tlr\(r al ieo rporo\b0 "Il'(''"

."j,, ",,.c1"." 
r, 

"utained. 
Ihe riesscls i'iagc'l i'" ophittoL'ni. crtcr) ltilulc 3)' Ccntml relinal aner

trgure 1). Shot and long posterior ciliaD' anelies (figurc 5 )'

ft lras becr loundthat certain dru8s can atTect OBF'-[hese drtgs are follolving:

I Antihvoertensive medicaiionsl It has been lound that centraily actitig caicium channel blocker.
' il;ii,il.;J j",o.,,r*.-,n.*"." ocular.bloorl t'lot,whercas thc peripherally acting lik:

nifedlnrne do [or cause. other stxdics also sLlggest that angiotel]sin conve ing enz,vmes may lead t.

i".t.r'." ,.irr"ii*Jn"., 
"iong '"ltlrtl't" 

d"t;sing IoP:;lthough o study is done in the glauconlr'

Patients.

2- Estrosens: li was tound rn Rotterdam e-ve stud-v that the fcnialcs on.Homone rcplacement thcrap\
' :;;;:",';t,;;r.; ",. .t 

r'*"' risk ol rler:cloping glaucorna' " Thcse arc also kno*n to bi

n curoP rolecti\ e.

3. Nitric oride: lt is a mcdiator olvasodiiatory rcsponsc to-Bradykinin, histamine, acetylecholine'

subslance P. antl insulin. Njtrlc o) lrl( \) nthase rctluces the cltor'lda! arld optic nerre hcadblood 11or

U"rii"l 
""rli"g 

A**,se in lhe choloiiLal bLood tlo\'\ \\ Llilc gorng into dirk Iom light'

4, Cinko biloba ertract: It has been shos'ecl as a ieuroprotccliv' for rctinal ganglion ce11s ir
- 

;;;;;;; ilies. lthas alsobeer forurdro jncreasc nomalarteryblood flo\\' in normal subj ects.

fopical Medications

Nfrflv existins medrcalions are able to inter-act wilh vascLrlature' altering ocular hloorl llo\\'_ therefore it i'

:llJ;i;:t;;;,.1ir,"r..'J,.,,*.. ror glaucomabe evatuated for.rhcir e iicct on ocular circularion

l. Effect of dorzolamide on augmcntation of oB[' in the oN[I: Dorzolamidc. a topical carborii

rnlr Jra.< irhihrur rr'\ll. \\c' uni ol 'rr( fi 'l 1o;':LJl t \l: ab<teo br rlr'.1-D\ lh'rlr( lri"ln(r'l

' , l,L"* i,j". .".". ronrr' ,rr"i,l l8'o rhor':r '' L'n' 1"' 'ncilfbo.r:c 
'rt 

'r\df''((rr'l\'near rl-e lc\e""

ii:'ffi; ffi;. il'iiiL-;"ii*, timolol clo-cs not seem to ahcr the ocolar hemoclvnamics' uherea'

iil,'.ri"'ir,"ra"'i,r'"r""t", 
-,J 

tj"ti",i .it'*itculation an'l ocular blood flow (oBr) lncreased OUF *rtl'

;;;;;i;l;" h p"t;ibl,' caused bv a direct vasorliltrtor ef'fect ofdorzolanide and not sccoltdary to a clecleas;

ir l(lP The Dre-slstoljc \elocll\ ot CRA in giaucomatolls eycs ald the cnd diastolic velocit-v ol dr:

l]",,,,,.r.t,.':,.."1 ,,r 
", "",ri." ' '" '''''tit' ncfc:'"'\'ir\'rurl' la'n dc' l rmrn'rrol rc"ci "n

.r.,r,*l..ft.l".i 'r'eo.,9r fi..ir'll' r'r;l-<'r'r"'"atter'"rei'l't'llat''r"' do "l rn ile'

2, Elltct ofLatanoprost: A stLrdy slio\\'ed that Latanoprcst illficases oculatblood florv bcsides decreasin:

IOP in non[al sLLbjecls.

.'1. Bcta blocLers (Timolol and Beta\olol) ln \ 'lrlous 5ltLLl Lc\ hc\ L' loilnd 1lr't to letcr the ocul3r blood f]01\ '

tia_r.r," ia, treatnent.r,ith,:rphthalrnre bcLoroLul rmprorcs ocuhl hcmud-vnamics- b) 
-lo\\'e1ing 

tle
l]li,i,lli i ,r..l..'"iiir" ,,pr.it 

"i",iJ ".i".' 
,"1 resulrs in ar imp.ovcment in the visual fields ofpaticnts \\'idl



NTG. In view ofthis positive effect on blood flow and visual function, betaxolol is recommended in the
manageme[t ofpatients with NTG.

4. Brimonidine does notalters the ocularhemod;,namics.

5. Rho kinase Inhibitors: These are newer addition to medical management ofglaucoma which increase
the bloodflowbyrelaxationofsmooth muscles. These are still undertrial phase.
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STEROTD INDUCED GLAUCOMA
Reena Sharma, Asma Khan, Namita Sharma

:::.:.rindlla.Llglaucomaisat-vpcoll:lruginciLrcctlgLaucomarvhichresullstiomtheuseofstcroidsiianl

Pathoph\ siologv

Tie.rjlnan cause ot loP elevatlon Steroid induccc.I glaucoma isinclcased,outflow resistance, Increased

;.:;,i;:ii";i;",; ;i.;oi.l" ma1 b" t""ii'";'il"';;;iiation or slucocorticoid reccptors on trabecurar

Blcsh\\'ork cells

I sreroial causes slabilization ol lYriosomal melnbranes and accumulation of pol-vmerized

ola,.osanrinoelvcans (GAGs) in trrJ it"i""']" t"if'*ork' which bcconre hvdrated' producing

,lr;,"i.r1..a.-.r"r.a,rc,ea,ed rhcu.rrllo\\ re\i:La'rc('.

,. r,"r.ri n"r"O*n shown to increase the exprcssion of extraccLlular atlix ploleins ljke fibroncctin'

glycosamioglYcans and elastin'

3 Steroids also supplcss phagocycfic activity which may- lcad to increased cleposition of mate al in thc

' 
;;-,;;;;r;il1;ii,,,'eshriork-of i-ves with steroid ird*ced gia.coma'

4. Glucocofiicoids a1te1 thc tmbecular- mesl1\'r'ork cell n]orpholog-v b-v causilg an increase ill nuclear sizi

andDNAconterl.

5- Blockage of intertrabecular spaces by \\'lite crystals after intlalitreal t arncinolone iniection(actual

f hlsicaI obst]xctjon).

6. Pattents \\i$ increascd levcls ot enclogenous cortioosteroids (e'g ' Cushing sv-ndrone) can also develop

increased IoP. which gererall! t"i'"i-io rro""ol rlhc[ tire colticosteroid-producillg tunor or

hlperylastic tissue is e)icised'

Risk Factors

The flsk ofglaLrcoma w irh the use ot sreroi.ls is dose and duratiol clependcnl. A higher than a!erage risk Io:

.r. ,.,iJ s,rr;corro i. io, 'ld ,1. pil'elrl' \ ill''

L Krit'n case ofopcnanglc glaucoma

2. Famil-v history ofglaLlcoma (lirsl de$ce rclatlve)

3. Vcry young age (age lessthansjxYears oLd)oran olderage

4. Type l DiabetcsMellitLrs'

5. Ahistor,"- ofprerioLrs stcroid induced inrraocular plcssurc (1OP) clevetion

6. Connectir'c tissue disease'

7. Pcnctrati ng keratoplastv. especially in e,ve s u'i1h t uchs end oth elial dystroph] o I keratocorus

8. High m-voPia'

lnthissubsetolpaticnts.intraocularpressoresshouldbemonitoretlreguilarlyCarcshouldbetakentoll\':
::;"";;;.,d., ;i;;;.itt" rr 

"o'titi)si"|:uias 
are indicated' thejudlcious use olan adequate potencl 'r::

rlulallol should bc considered'

p U,rit",r;q-fll".ti.al Sciences and Research Scifai' L-?



Many studies independcntly repofied that the normal population couid be divided inlo -t sroups baseLl on
their rcspollse to the topical administ atioti ol'Je\ilmcthesone anJ h.tllatnethasonei

( 1) High responders. 16% ofthe population, developed an iltraocular prcssure (IOp) abo\ e I I n.tl]1 H q or a
dse ofmore than l5 mm Hg above baselirLe,

(2) Modelate responders. approximately one third ofthe populatioi. had IOPs bet\\, ecn 20 and r I n1ln Hq. or
apressure se of6 15 mn1Hg:

(3) Nonrespondcrs, the remaining t\ro tliirds, had prcssure increases ofless than 6 nrm Hs and IOps of lcss
than20mn1Hg

Routes of administration
I-Topical OcrLIar Preparations -lOP ise nu), occur r.ith corticosteroid drops or ointme11t appli.d lL, rhc .\.
or with steroid preparations applied to thc skin olthe eyelids (Figwe 1).

Figure l - A cltiltl n itlt Vetnal kerutoconja (tivitis OLt, presente.l ith ghucot ain hoth ercs follox,ing
ase ofDexamelhisohe eye alrops fot atlntost a year She also hud posterior subt:aps lattatarat:t.
The risk of IOP risc increases \n ith durarion ofuse and may be directly corelared io ]: | .::ii inrlanrnatory
effect. For example. dexamethasone and prcdnisolone increase the IOp frr"J ir(quenr\ tlurl
lluoromethalonc, hydrocoftisone, and rirnexolone. Fluoromethalonc has poor tnrr,to;ulrr nenetrati;n with
felvcr tendencies towards IOP elevation.

Accordingtostudy".i[haledflLlticasoncattheregulardoseusedo\.crashontcri(rdi6:Jmonths)u,asnot
a\\ncia ed\\ ilha\ Sr ficanleft<cro raC l.Lno lOPtneast redrrit\ torc,,t.t.i..ur \..(. r....n,ndlt(ul.ildren
betwccn 5 and 15 years. without a family history ofqlaucona.

2.PeriocularThisrouteofsteroiddcliveryincludessubconjunctival.subi.n.rns.orrctrobulbar.injecrions.
Somctimes, it is neccssaryto excise the dcpot ofsteroi.ls in or.der to conrollhe inrraocLllar pressure;

3 Intravirreal IOP ele!ation dcvelops irr about half the patients rhat rcc.i\e intravitlea] triamci[olonc.
usually developing bet\.veen two to four weeks after thc injection Snrithen cr aI found that:10..1%, ofpatients
rcceiving triamcinolone sholv a pressurc r-ise to greater than 24 mmHg o\.er at an avemge of 100 da,vs aftcr
trcatrncnt,

4. Dermatologic Steroidinduced glaucoma may devclop aliel application ofsteroid preparations applicd to
the ski1l olthe eye]ids. This eler,adon occurs rrost frequerltly with chtonic usc, such as in patients with atopic
delmatitis.



5 Svsrcmic srcroids b\ mourh (Po )can elevate the IoP aswcll. The elevation appeifs to be coll.elated to thc

nru"nt. IOP.."rorr" tL, tonlcll sterolds. Though not common, elcvalioo of IOP has also been noted \\'i1h

it,".,.. ofint,atationut andnissl coftitostcroids as rvell as alter intra-articular steroid inl ections '

Treatment

l-Monitoring ofIOP

Abaseline measurement ofIOp shouldbe takenpriorto commencement of c ofticostc ro id therapy. Patients

""1"pi"rirr*."py 
.rr"uld rhen have their Iop nrcasued again 2 u,eeks after initiation oftreatrnent. then

every4 \reeks fJ2 3 months. then 6-monthly iftherapy isto continue

2-Cessation of corticosteroid treatm ent

ltiSidealtocns|llriethatthesuspectedcofiicosteloidislesponsiblelbrtheglaucomaandifglaucomais
*ti"fr"a (and cspecially if piogressire). use of the corticosteroid should be stopped' The chronic

;;;;;.t;."; .;.p"irr" ."*l.r.i in-t 4 lvceks. u,hereas the mre acute response may resolve rvithin a fe\
days ofstero itl cessation. "'

3-Altcrnative corticosteroid formulations

TUDical U(aln(nls ( dn be changcd lo prc|ararions .uch a. Iluoromelnalone 0, l" o or rime\olone , 0, . $,hlCl.

".'.iurrn"i 
to hare le'. cllec;rn IOP o- in cen:.rin siruariurrs io nonsleroidrl anti-inlldmmalory drus'

(NSAlDs).

4-lrreversible steroid-induced ocular hlpertension/glaucoma

I11 abolLt 3yo ofcases, and in particular $hen there is a family ltistoly ofglauco]na andlor chronic use c:

*-a f"i f"J + years), the ocular hypertensive ,",pon"" hus been shorvn to be irreversible''''' Th:

management ofsuch cases is no dilfercnt fiom that tbrPOAG

Me d i ca I artl igktuc o m atou g t herapf

Beta-blockersTopica]beta-blockelscanbeusedtocontlolcofticostcroid-induccdglaucoma'preferab.l
following cessation ofsteroidthemp-v and are a popular lirsl-line agent for the con{lition'

pfi)staglcnalill dlldlogrer conco itant latanoprost has bem shou,n to be as 
^eftective 

as cessation oftheraF-.

in conirolling the Idi rise associated with cofticosteroids so can be useful if steroid treahne[t must f.

"ontlnu"a. 
g-o.""""r, latanoprost has beellrcported to inducc uveitisand is relatively contajndicated in e! :i

with uveitic glaucoma.

AlPh.r,:lgollistsBllfionidinecaibeusefulinmanypatientsu.ith.ste'oid.inducedglaucoma'a]thoughlh3:.
have beJn repolts ofbrimonidine-induced uveitis in aminority ofpatients'

carhonir:anht:tlraseirriDTlr)r!overlongerpcriods,thesideeffcctprolileofacetazolamidetendstomal.':
ooorl\ tolera;d and it is contru indrcated in certain patients, such as those u,ith renal impaiment. Ho\\ e. :-
iolri.il carbonc anhl.traqc inhibrtor\ ldorolamjdc andbrinzolamide) are ofuse in the control of IOP d,r.::

co icosteroid-induced glaucoma.

Mlotirir corticostcroid-induced giaucoma has appeared to be relativcly reliactory to miotics \\hil.::.
steroid has stil1 bcen used. Furtheinrore. in additjon to bcing less popuiar than nlore modem agcnts. mrL':.:

are also contmindicated in inllarned eyes (ie those that may Iequire lopical steroid thel apy) since ihe! .5
exacerbate thc fomlation of postedor synechjac.

Filtratioh surgery^

Trabcculeclomv relnains an efleclive treatmenl lbr glaucoma in those patients u'ho have a per'i'i:::'



raiscd IOP fo11o\\,ing cessation olcorticostcroid ther-ap) a11d are reilacron
al\\,ars. thc advcrsc conscqucnces of trabeculectomy or other lbnns
considered in relation to the potenlial be11e1ils.

fa it.i-t:: :r:: -

oi dr;::.-::: -.:--

Future Therapies

Glucocolticold receptor blockcrs have been proposed as uscfu1 potential theraperLtic l!: r'- _ -- -
corticosteroid induced glaucoma like Anecoriave acetate(an analog ofcoftisol acelate) and \1:::::t:.::t:
(RU.186-6. a peripheml progesteronc blockcr rvith antiglucoco icoid propefiies),\\,hich is ::: -:.:.:
tesearch area,
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POSTERIOR POLAR CATARA.CT

Nlohmad Uzair, Summia Singh, Neelima Ilehrotra

\bstract
.::]i.llslcclsulqeryinposleiolpolarcatalactisassociated1\ithpostcriolcapsulallel]tan.lnucIeLLS
.,,--,,r;r,..";,,,^'tltemtcofconrplicationcanbedecreased'Thcaimofthisarlicleistoreliewthe

, Lr...r,.',...1.r i.al lc:ttre'.anJtt..r.r!(l r(n'"1'no'l(r'u'rnldlc!'ard.,l'

1. I ntroduction

r, . ..t l!,r polar catamct (ppc) is a relatilel-v urrcornmon lbnn ofcongcnital catafacl accounting lbr around

: :,rlluolthetotalcataract ltprescnts; special challengc k) catalact surgconbecausc olligh likelihood
i..,.i",i,r,."prn]".."11r(i,CR)aiidnucleusdropduringsurger-v.Althoughincidenccofpost.riorcapsular

- , i...-,,.-., toit.",1, 
"poricd 

t;be 269..i, - l6%, Jl J l2l in olderstudies. its incidencchas hee r.cducedto l.l-n'i;

., i' . lll according to r-cce11t snrd,v.

.j.ir..,IrrcjdenceofPP(.raigesliomjto5lnl000|,1],IliStbundtobcbilatera]in65%-809,ioIdre
- :.;. fl] l5l. There is no sex predllcction in gen.ral'

t '!irrlr)-!l Postcrior polar cntaract is a tarianl olde\elopmenlal cataract Thc lens a! hale a snlall
.:.,tii. aiiirth. Howevc;. $a catalactoLLS chaigas usuallv occu later in lifc. It appca|s ils a uhite derse

, ,,,i' l"."iJ in the postcrior corle\. post.rior capsule a1ld the postcrior. subcapsular rcgion Thcsc

. . -,.-,it, h". 
" " 

diflere t appcarencc compat.ed ivith the r-outine posteriol subcapsular- axial opacit) thal

.::.i:lnr'oungaclults.Thercar-eonlon.]ikccor,tccntricringsaloundtheceniralopaciq''(bull,Se-ullc).

.,it,ltlt:,'tlnt]genetit:Jlthasbeenr,ecognizedd]atppcsccmslofollow,anautosonaldominant
,,,,.,,r",,." 1r",r"i, 16]. alhough it is occasional a.rl sporadic. Positive thmily.histor-r * as tbund in '10'li, -

, : 
' 

,,rt if ,. p*r"*i [i ] 12]. iio lecLilar genctic anal,vses ha.'c *rmorstr ated thai an :r,tosomal-dom inant

_ .,.ri,,, pui"r.otu."ct is.r gcneticall,..hetcrogelrous discasc [6]. The direct cause ofthe lenticular tiber

,,. ,i,.,r,"ilon cluring lens dc-_r'eioplnent has nor been u,cll understood. Thcre are Jilc genes attribuled to

- . . ,,, n,,lercataricrlL-lTP)th;lha\cbeenide.titjccl.CTPPI(ON1l\4 I 16600) has heen mapped to lp36

' ipil: fr., heen n..ucrntel rrrth f?l:'18 on 11q22-q22.3, dnd a Pro20scr mutation and a deletion

.,,.,,, ,JSiia"fll hare also becn highlighted ['1). The C MP4B genc on.chlomosolre 20p12-q12 is

...rh:tbrCTPP3(Ol\1lN'I6051E]).1[recrnLrlationsofP/IX]senconcllromosoln'10q25'38G:'A
1, ,,. 1'bpinsertion.and650delcha\ebcenr.ponedtocauseCTPP'l(ONII\161062-1)[6]'

:. Pathosenesis
'.:,.r.rflcnsoFacilvjslargelydelenninedb)'theanatomtofthelensandthetimingandnatureofthc
::.:..rus:.1thcabnoirnalitJbyaltelingthecmbryogenesis'1rhasbeensuggesicdthalpostcriolpolar
:.-.-..-..rLL:cr1b'pcr-sistenieofthchyaloidarterl[5] or in'asio. ofthe lensbv nresohlastic tissue. lL

: . . : t. : :.ir:i.fio1'poler cataract tbnns during embryonic lifc or earlf in infancy and usuall-\ beconles
I ,,.,,, 1,, - aa) ]ears later. The exact pathogenesis of postelior polar cetarlct is still unkro*n

-,.:-,.1,:cnnotccltooccurasaresultofgeiemutatioif6]'ApcsteliorpolarcrtJlretcorrs'I\'i
' -:::::::::r:.nhich.intheirrigrationpostariorlyliolrthelenscquator.cxhibiipLoercssirelen:

-:::-:!r il.{:ne.3ti\e chnnges. \1ith lhc fonnation of a characlelistic discoid posterior polar

. : ,-r,:: .:iJ :lr. ir..lrmulaaion of ertrac ellLrlar material [3]' It seerns that the high incidcncc of

-:_-::':..'i.:urirtc iLtrgcrJ lor those patlents iight be because of t\\'o reasons First lhere

:,:::.::: ,-: ,,t 11c i,llq,,ic to an otherq'ise nomal capsule. Scco.d. thc postel-io. cap\tLle itscll
..:-::.:lrinrr.tll) thi thaL ruptures to lninimal h auma.

' \ l:dir:1 Scienccs. B.rrcill)



3. Classification
3.1. Duke and Elder's Classilication [91

Stationan Circular rvell-defined opacity rvith central concentric ring on postedor capsule, giving a bu11's

eye appearance. It may or may 1lot bc associated with a sate]lite rosette lesion or nuclear sclerosis. The
statioDary type is compatiblcx,ith good visual acuity.

Progresslye-Characterizcd by radiating der qpc ofopaciry in posteriol coflex. Symptoms are more in
this type ofposteriorpolar cataract.

3,2. Singh's Classification [10]

4.,pe,/: Thcposteriorpolaropaciq is associated$ithposte orsubcapsularcatalact.

4.pe rr Sharyly defined round or or al rrpaciry--' $,ith ringcd appcarance like an onion with or without grayish
spots at the edgc.

lpe 3: Sharply delined round or o\ al u hile opacln \\ ith dense whitc spots at thc edgc often associatcd x,ith
thin or absent posterior capsule. Thesc dcnsc \hite spots are a diagnostic sign (Daljit Singh Sign) of
posterior capsule leakage with or without repair and e\rrenle fiagllity, the incidence ofthis rype in Indian
adult cataract patient populatioll was found to be aboul on. 1n I00

7l?€ 4: Combination ofihe above 3 types 1!ith nuclear sclerosi

Singh obser\,ed the possibility ol conversioi ofposterior Fol.lr .atrra.t lroln npe nro to qpe three over
following patients who for many years werereluctantto ha\ c rurs.n. He recommended not to dcla! surgery
unnecessa lyinthesecases.

3.3. Schroeder's Classilication I ll
This classification grades postcrior polar calaract in pediatric pairenls :..tid:ng to its eili.! in pupillary
obstructio[ in theredrcflex testing as lbllox,s:

Grade 1: Asmall opacity without any effect on the optical qualit] oflhe clear pan L.iih. leri.

Glade 2: Atrvo-thirds obstmction \\,ithout other effect.

Cradc 3: The disc-like opacity in the posterior capsule is sunounded by an area offuflher oplical distortion.
Only the dilatedpupil shows a clearredreflex surrounding this zone.

Grade 4rThe opacity is totally occlusive;no sufficicnt red reflex is obtained by dilation ofthe pupil.

3.4. Clinical Features

Postcrior polarcatamctpatients present with de1'ective vision and glarc.

3.5. Diagnosis

On slit-lanrl cxamination the pathogno onic fcature of PPC isbulls ere appearance. Examination ofthe
anterior vitreous llmy rcvea1 oil-likc droplets or- pafticles [5] and the presence of these should Iaise thc
possibility ofpre-existing posterior capsuiar opening. It call be associaled $ i!h other ocular featLrres like
microphthalmia. nricrocomea, anlerior polal cataract Jl2l. In addition. 1t has been lound to be associated
with ccto.lermal dysplasia, Rothrnurd disease, scleroderma. incontinentia pigmenti. congcnjtal
dvskeratosis, congenital ichthyosis and psychosomatic disoldels (Figure l andFigure2).



Iiigure lr Bulls ere appearance ofppc in diffuscIiigure ll Bulls ere appearance ofppc in diffusc Figure 2:,{ppcarance of PPC in retroillumination

3.6. Decision to OPerate

\11]jtolthesugeonsopinethatsulgelyshouldbcdelaycdaslongaspossibleandundertakenonlyu'hen

"rii-u. 
nna aitficutty in performing routilc activlties' Hou'evet rviren it is visually significant ir

:hildhood. it is consideicd amblyogenic, which wan ants an carly inten ention il1 lhesc cases'

C..umc]1ing-Durjngthepreoperativeexamination,thephysicianshouldinfonnthepatjentoftlrepossibilin

"itfr" 
r,"f"-rS a-pl.raoperatively, posterior capsular ruptulc a relati\€ly long operative time' secondan

,.nrt*io. Il"e,r"ol'int".ueltion, and_a delJ)ed \rsudl recorer)' In dtldltinn the surgeon should discu"

\,1'i',lC 
""frrufoto,"y 

for rcsidual plaque I t ] [2] a nd emphasrze Ihe poss ihrllh of preexisting anblyopia'

.;;,;ll, ;; ,:ases i LLnilateral pott"iio. poiu. cataract' Because thc understanding of posterior pole:

-.i;;;.;" autosorrnl domincnt coildrtion, genetic counselhg for thc parents in addition to scrccning r'

il*,ii.]."-u".. is inlpoftant. Anaesthesia-Peliburlbar anaesthesia \\,ith oculoplessure to soften the glLrt':

Ja.reases i11tt-aopemtive positive prcssure [2].

-'1.1. Surgical Techniqucs

'.ii:lc Osher et. a/. ll) found no diffcrencc in thc rate ol postcrior capsule rupture bet\\e::

:,:..,oe,Iulsitication antl extmcapsular catamct cxtlactlon (ECCE). Das cl. ,//. in a Iehospective anal\::'

.,.,i ,,1.,.1 ifr"t pf,u.o"m.lsilication is prete,.cd lo EaICE ir posteljor polar catamct as they found high::

,,,.. ..i.n,"pll*tion, \\,ith ECCE I 13i Ho\\.ever, they rccommended ECCE in harder cataract and den.:

...:-:l nlauiics. Thcv lbLrnd out that postcrior capsule ruptLlre occurs nlost comrnonly duling emulsificatri

, ,l -l...r.tlut ;u phacocmulsification and during nucleus erpressiorl in ECCE cases \hsavada and Sin;:

::r:_:rlrl-ralrxptuleoccLusmostcommonlyduringepinucleLrsIenlo\alinphacoelnulsilicationIl].\ll :

-':- . .,' ioLud it to happen during rcmoval of the postelior polar opaoit,v ot du ng cleaning oi :: :

.. .::.:.r:.-:a:ule nlter plaqtre removal [2].

-1. P h a c o em u lsilication

I I Thr Incision

. :r.::'..rJ. l1,rn i.cision fbllowed by thc injectiorl of\iscoelastic mdte al rnight he bett'r ': '

..:: ::::r::r iuci:ion. This will avoid the possible cl]amber collapse that might prcdispo':'

:-::-.::,.irr: crpsulc. The incision ofthe phacoemulsification surgery can be a usualcoa\il: -

-.,. ,: i. r:.r1. ar ll can be microincision for bimanual technique'



,1.2. CapsulorheIis

Idcally. thc capsulorliexis should be no larger lhan 5 5.5 m1ll because a larger opening may nol lea\e

adeqLLatc suppon lor sulcus llxatcd intraocular lens in case tl'lepostedor capsLlle is compromised. Although a

size of4 mmir Iess could be detdmerltal ii'the surgeon musl prolapsc the nucleus inTo the antcrior chamber

t2l Lrll.
,1.3. H)dro Proccdure

sclection ofthc proper hydroprocedure is onc ofthe rnost importanl steps in the nlanagement ofpostcrior

.ola' cataract. hl"si "l tlc auLlors eonsjdcred the cortical-clca\ing hydrodissection [14] as an absolute

lo,rtioinOlcoriun,n pLstcriul pol3r (ctaract cases, as it can lead to hydraulic rupture & can precipitate an

ln.tant ru"le,_rs d.op. \\rhile Fine el rrl. [14] did hychodisscction in mulliple quadlants \1ith tiny amount of
fluid without allowing the wave to transmit across the posteriot cnpsule'

,1.4. H"vdrodelineation

H\.droJeh carion is the ntost pr'et'crred hydro ploccdure. It hclps lo separate the endonucleus lionl dr.

eJilucleus & prcr e1lts ditect]l di\ttrrbing the posterior capsule. It also c'eates a Inechanical cushion of
.'nirrrcl.u, r.hi.h rct' ls r sif.gu.rld. Il is wofth mentioning that the su-gcon shonld avoid rigorous

.lecnrrT_e:-i"ro "hclap'u :rr Drpthcl thrdclinea ioll.

,{.5. Inside-Out H}drodelincation

!hsa!ada and Rai dcscribccl a technique that u'as dcscribed 1br dcnse and posteriot polar catamcl called in

side-out delineation Ll5]. In this iechnique. a trcnch is limt scuipled and a right-angled cannula is u:ed to

subscquently dir.ect iluid pcrpendicularly to the lens tibcrs ii the clesired plane thlough onc 
"r 

all of the

rr-cnch.Thisuouldar,,-ridthepossibilityofinad!ertentsuboapsularinjectjonandolercomcihcLlitlr.Lrlilof
introducin.q cannula io a significant depth in a dense cataracl

,1.6. Rotation

Itshouldbe aroidcd. as attenptto rctate thc nucleus can leadtoposteriol capsuleruptu-c ll '

{.7. Phacoemulsilication Partlmeters

AccorLling to srudics. slow motjon phacocmulsification with 1ou'pammctels ilr.Lllr L: 1..3d. Thc 1o1r'

,".rrr, o"na aspifation rates ntaintain a very stablc chamber and thc redLlced lnirr.,\',. .i:r\.\ l.ss fluid

aroundthelens.

.1.8. Nucleotoml Technique

BimanLlal cracking and division ofthc nucleus involve outward movcrlrenl! r.:1. i.::1 .lfifr fic capsularbag.

For nuclcar scleroiis > 2stepb]stcpchopinsittLand]ateralSeparaliont.':l:t::-:r:::ir:.hoppi11gShouldbe
xseal. Thc res Lrltant fr.agments ara removedwitha stop and chop and 5lLll'1.'.r_::1.:.ra ll FLrrsolinuclcus,the

entir-cnLrcleuscanbeaipirated\\.ithi11thcepinuclcarshell.l-ccandIi.'r:..,.1r:.Jllr.nueleusinthcshape
.rf the Clcck Letter larntda "1 tecl1nlquc", rhen cracking along h.irr r::::: lrrJ rrrnlr\ ing ihc distai cenual

niece. Thc advantage olthis is its gerlllencss in not strcrchirs il: ..:i:(:lr ''r ]li.e renro\ ing the quadmnts.

."p.ciall) th. fi rslonc.

J.9. Epinucleus Removal

R.,no\,inqthe epinLlcleus is agai thecriticalstep.Thc;enrr,rlplailLleshouldbeulrootedlasttoprcvcntanv
:pin.clcai lragments i'ro11 611ing into the rirlcou: .i1\iI\. lirst Ih. leriphcral loter hall of epinrLcleus

.h.ruld be str ip,_ped olL cent|al ar.ei ol epirrr.rclcu: r enr:rins atlachccl. \e)it. rhe pedphcral upper epinuclcus

.ribi,rcisinn"i)' c"n be nrobili/..1 rvith gcntle. locel. lnLrlliquadrrlrt h-vdrodisscction rLsing a Iight-angled



. -:' _.r i -:r'!l l.li L1:l' Sone surgeons ha\e suggestcd lclfoiring viscodisiecljor L'i il '
. ll -, ,,. \ rs.'oehjiic irndcr thc ciprtrlar cdgc ttr nrobrlrzc lm ut cpiliucleus ll pLrsl'ri':

' : .'.,.,,i,.''.qt,,1.-itt'"tt"'tai1-"1s11 l'ehrnd \\hrch Lnn b( dc'rll ."ith \D:\1G la'i:
. ,. . ,,:llutrtelt. Houe\'cr. solne surgcols may prel-el-pdmary poste or capslllorhcxis llj
. :' _:a -::l:.:iion

- P.r.ri0rCaP\ulerDehiscence

: l,t tttrh s\ signs ofpostelior capsulc ruftuc dul-ing cataract surgcr-'- and ils call-v lnaragemenl

:,,!i\ i:!Laloutcollles

- - : r:: ::.ilr posterior cafsulal dchisccncc or zonular
_.' .,rrberil lth molllerltitrll-v erllansiorr ofpupil:

dchiscence inr:ludes suclden deepcnilg of fic

- :.:-: ::-:,:l'icnt appear-ance olcleaIred rellcxpcriphcrall-v;

.:i').rlent LlIabllit,v to rualc previousl! lnobjlc nucleus:

: -.:r . l.rlc1al Llrsplacalnent olnuclcus and paftial desccnt ofnucleus into antcrior vitreous l'ace'

:, ,7)4r Rclaincai postcriol- nuclear liagments grcaliy. incrcase the rL5k "f fn\tLrprr'rti\e

. ,. . 
",1:;';,,,r;; 

t;;;ili:,,],.'i r'" t"tti"" 
"J 

t'r'scq-uentl'"..b1:postirior seg,'I1l apfroech' Thc likelihood ol

,..:.J ,,":1".,;;:;;;s". rh" longer t1,ejo.rerr.r .apsutc r upnr,.e goe: Llnrccogri/cd. Thc delection allo\\'

- - ,i--n_ii* .pp.,tn 
'tit1 

t,:lconrienloalrrgeinct5Nnorcitrxcaf\lLl(-e'rl'llJctcxtraction AbrLlllcsce t

I ,...';r;, ;b,i;;; ;;ci lap iat-v sirt< trtiot'-el' tl'" liqucfied vitleous *ithout anlecedent \ilrcous loss'

l. ,.,l".. iio,,,ugi *rrponing loimcd ,,iiieois is pr.esent the nucleus 
'i'i1l 

descend only patiall-v, allo$'ing

, rrl ra:CLlemanoaulel-CS' ThC

:.i sr'ul.-grl for rccorcrirtg a descending nuc]cus is to try to chase and spear the nucleLts propalling thc

nray snag l itreo,.rs in the tip, N irich coulr! lead to
.',,. ,,,rii AtL"u,pLi,,g lJphacoenulsi]! or aspirate it

rclinal tcars or al-ctinal detach lcn!

l.lOLlmplantation
., r,rr rrrr Ll,:lr 'l . '.....,.iJ.','.l rllJe''ilc.'leJ llllrll' cJ11' r'"'''r- o(\f-'J 'l(q'l''r' \

,,;:l','i,i,r;:,:..,'. . -..,. :-,,(.\( ."(li il r.,arcrr lrr r,,1'l . r.r'.t.rki r.:. ' o''r"'J'"" ''"
,ll ,111,L.,,"t ..t", '. 

i,,ii,1* ,i,. ,'pL .ui'1"'' Rcsrclual viscoelasiic rnaterial is r.crnovcd al lhc etd ln

-, ; l,t rent. bcf,,re phcrng r1t; p.,.tcrrol chalnbcr loL in thc cilialJ sulcLrs. csti1nT re lhc sulcus dianlctel

:,..",i", il," fi",Jorxal'\\,lit: 1o-o hitc comcal rliamctcr'. il neccssarr'. an attempt can bc rnade 
-!o

r n,,..-c'.'<..t r.',.lJsc''ur' rl'u'"r'r\i' r''o''r"nl r" rr 'lri 'c''rr \ 'r'r:"rl'l 'rl llc
' li--t ' . .,,'.f ,'.," " '''Lt;l r-'Jer ' r rhcbr"'l 'rRl '\''-l '\"'.. l(r 'rr':'' rr "'" 'l

r -:r:. r,ttcL iriplanting pciol the viscocl:rstic shotrldbc removec'l

':-rnrL.rl l'hrcocnrLrlsific,liionll:1][]6] Binranualphaco is ver) good opiiorl iorpostcriorpolal cataracls

,,,,1,,,r,r. irr.,i.i "i"r.nrpliirrions 
allnt''jllg posterio' polar calarlrcl c\tlilction to be pcfonncd rt'iorc

i r I lr.llaldcLladl anlages ofbimanual phacoemtrlsificalion are

- rir',,llc'dopcralingcn\iroa enllbrslowltrotionphxcob)\'ir-tueoiitslorvfluiLlics;

r !: : l rllrcL l$ rl offhaco neadle firsl \1hile nlllintaining the antelior chllnber \1 irh lnfusiolr liom thc

' .:.,r. r: ri{ilins choPPcr'

.1.1 L \toditled Ilpinucleus l'rcchop lor Dense l'olar C:ltaract

, r ..r.rrlLccnrcnl oldeisc posterior polar cataracrs. ilutcrior-cpinLlcleus is list pre.hopp.d illpiecerrcal in

-..:r.Lr.,urcrbcfirrerrrobilizutg.segmenring.andemulsif),ingtheclen-seendoiucleLLslll].Thisislollowcd



b,v the rernoval of fie posteriol cpinucleus arld posterior polar plaque. Be!ll::. :' ,'"r_ r' rrf'osiiioned at

dilGrent mefidians in the 1llid-pe phery ofthe anterior cpinucleus, ir slof': irl.:.: il:.:nlr3l pLlsle or

epinucleus.d'Iusa\tidingcxtensionofthecracktowardtheposteiorpoLarph.1:::.,:.::-':::rtr.lFiLll..

P/?grosir-Prognosis of cataractsu|gery is good if itisdone carclully.

5. Conclusion

Though poster-ior polar cataract is a challengc lor cataract surgeons, paticn.c rr'.:
attcntion to the technique, lvhich includcs calefu)ly sizecl capsulorhexis. aror,1:-'-

: a:i,'ulous

h),dlodisscction. gentle h) drodelineation, alraumatic nucleus handling and tackli|= ::

piate in the last part ofcortical clean up. ensures a safe surgell' and lavourablc poslof::.'
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STL D\ OF ETIOLOGICAL FACTOR OF PEDIATRIC CATAR{CT TN

GORAPKHPUR AND SURROUNDING REGION
Ram Kumar. Saras\\ati

\bstract
].rri.l lS ihe opacilicatron ofthe e}e ]cnS- Based upon the age at appcalance, cat:l]-act can be cIasSified as

- ",'"::;i;i 
';;i;;jl;.'j 

Iu 
"nit". 

!,",init" ard senile. Pediatric cataracrs are responsible lor more than I

..-,l1ron childhood blindress.

\ims and Objectiles:

L To kno\1 the inciaience ofLlilIcrerrt !arietics ofpediatric cataract'

I To know aboutthe etiology ofpedlatric calaract inWestem tlP'

\Iaterial and Nlethod:

This is a prospectivc obscrvational stud-v for I yeal wlth rhc sample size ol 160 p''iirntr

Rc\ull and conclu\ion:

It could be concluded lhat in pediatr'ic agc group' ln iilnum pelccntagc olfalients bad non iraLrlnatlc t)pe

:.#;,;;i.'il;il'opr*i'",u". ruu"it ti be n'ore tom"'on Morphological total tvpc catalact wirs als\'

common. In tlaumatic cataract. rnost corntno]1 lausc i[c]ucled arrorv ibou i$'ooden stick in]ury. lbllo\'ed hr

crackcr and slon e in ju r-!,'.

lntroduction
Cntaract iS the oDacification of ftc e,.c lerrs. Based upon the age at appcafancc, catafact can be classiied :Ll

:;:J;i;l ',i;;il:. ir""",1., i'-;'r" and senile Pediatric cataracts arc respolisible lor more than

i"l,,,ir,l'"t ilii,""i ri; ,'i,,.-. ,i^"" ' Lr clercLoping countries like India' 7':l- I 5 '3o'i' ofchildhood blindne"

i. ir"i*"ir.""i'r rr'l. pr.c" alcncc olcataract in children has bcen estinatcdbct\!ecn 1-l 5''10.000 childr"

IneastemUP(Gorakllpllr.Deoria.Nlallalangrnl,Miu'Cizllur)'Ihcpr<rr1t'nccofpcditrtriccataractsccrl'
,,, h. l,,oh r.lhc I ti'D.r ol'cl ll\lrcl' 

'r'...:;,,n.' " '" \c nlonl<l'1 i"'! "llc:''l 
P(ri'''rric rdrJr!'

i:,I;.'il :. ,li.,i, iJr,"".r ,ri1",".. i'' hi.h 'ri'idcr''c in | 'r'rcm I P t:\(' ''opfurturri'\ " k'".. '
i:::l:|;il.::" 'l.ii ,, *,*.,,i,. t"",.,i This ma-v provide glinpse into hou t. pto'ide i*pr,rr::

i.",irn".i. 
"irft" 

A*.ccs. the incialcncc ofchildhood blindness in Indir'

Aims nnd Objectivesl

L To kno\\'ihe incid.nce ofdiffercnl varieties offediatric cataract'

2. To klow aboLrl lhc etiolog-Y oiledjatric calaract in S'estcrn U P'

Ntaterial and Nlethod

l'h . i.aDrosnii't\.,,b'.rr:lior.:rl.ruJ] lol I )cdr{'lLl\ 201--lul} '{)lc' l rOnr-llril l' ulo;\ Dr1"'

eF;t;"i1. i"ii.r,.,.l "ur',,.,.ludi,rgi,np'''cn'ol&'rrrlr'or'-:' "'ti'lbr ''d''1 'rtr' 't'

Samptesize-160

Data collection: Dala $'as collccted f|onl patictlts coming to the Ophthahl'l1ogr I)epirrlrne|I L(': :'

* fr"p"n,*rn ut t\rt ,halnolog,v. RRD Medicdl Collcge, GorakhpLn
.listricl hospitais including camps'



Inclusion critcria

Age: [l15 years

Unilateral. bilateral & traumatic cararact.

A ream ofophthalmologists and pediatricialis alachcd to dle ccntr-e exanrined all thc p.uieIlr-. I r -, : -:. . -
For preoperative examination. tlte pupil \ras dilated usi11g atropine eye drops. Chilclrcir ,.1:: -:,
coopcrate rlere cxa]nined by giving them shotl tcflr gencral anesthesia under oDeratins rllii:...- -r -
t-v-pe ofcataracl was dctcfll'lined using slrt lamp b|r nrcto:tnp1 or ol..ratins mr;roscoic. tc ::,:.:
other ocular patholog\'. I eftical -ho zontal cor-l leal dia m eter, intraocular prcsiure, kc ratrim c r r. . .,
rvcre mecs u red ao d lirrrd u s stafus cval uated \\.ith irr direct oplrtha 1mr)scop e. B iocherrt r.t l\.- -
as urinc sugarandblood glucose lcvel \\,ere perfonned in all patients.S TORCHt.jr\.r.
childlen lcss than onc ycar ofage with ccntr-al nuclcar or total catal.act unilatemlly ot bilarir_, :
mothels revealcd a history ofl1lness accompanied b), a rash dur.ing the prcgllancy Thc .
delails of the patient including oatar.act tvpe and other ocular and non-oiular .lirorder, -invcstigations r.ere recordcd. Inlb nation rcgarding pr.oband calar-act listorJ. parenrrl : :: :
prenatal and postnatal history, child's bilh history. consanguinit),, socioeconomii an.ldcr:ri:::: _

lvere also noted. Informcd consent u.as obtaincd ii.om all the families inclucled n rhr. -
infonnation ofall patients \l'as a1lalvzed according to their.etio]osy. Ihc cases \\,cre Ji\ rd:..
and non-traun aric. The faumatic patients wcrc fuither c]assified based on the causes oi r::,'.
traumatic cases were classllied into tbur groups bascd on thc follou.ing consil:lcrations.

A-Hercditary: This group includcdcases withposirive family history.

B. Secondary: Tlis group-i cluded casc uilh an1, other.ocular disease. metabolic :r:::
cataracts associated $ilh knorvn syndromcs. The syndromic cataracts u.ere aletcnnjn.; .
obscnation- Thc n'ietabolic disor-ders rlerc conll ned b\, thc ploband,s hisbn,anJ :_
1elerring pcdialrician.

C.Rubella:ThisgroLrp-]includedcasescausedb_,-diagnosticallyconfirmedcons.n,i.,.,

D. Undctcm'inerl: This group included idiopathic cases rvith no kno\vn cause.

OhserYalion

Frequency Percen te,:.

Table- I: Gender distribution in study
Gender

Table-2: Etiolog\ ol non traumatic calrrJ,,.
Caure

Seconciar-v 2( r .46'%) I 13( I -1. l -+o

Undetermined 33(2.1.09%) 70ri I 09

Total 37 \2',7 .0 1 
o;) fur,,-.".



5(o 170,)

l(1.23o,/o) 2(2.46'")

s(6.r 7%)

Trblc-3: Etiology of cataract in children less than 1 ! ear age

UnilaternV(7.)6) Bilateral (Yo) Total

H.r!-ditarv

Ruhella

Sc.ondary
]-.2
I t(t.z:gr") 3(3.70%) 4(-r o4o u)

3(3.70%)

27(-33.33%) 40(.19.38%) o7(E2.72o u)

Traumatlc 2(2.46%)

3 1(3 8.27"/O 81(r00%)

:l,."ij::, '"i:"'

NrLe lear 12

FosteIior subcapsular 6

Posterior polar

26.O

RIlre dol cataracl

Srtural

1.30

Total 137

o.65y"

too

I

Tablc-s: Etiology oftraumatic calaract bl age

a h.nrl.al
_r 

l r,. Fin.

r-r o t 1-15

=+1l, F
2(8.69%)

\G.344 )

| ( 4.31o/;)

l(,1.34o1,

.1( r 7.397o)

2(2.41o/o)

50(61.73%)

Table-,l: Uorphological t)pe of cataract

Perccntage

3 s.3201,

21.05 %

1.3t)o )



.

. u lt rn d discussion

. . rrospccti\.c obseni ional study tbr Ilealincluding 160 palierls wilh 100 (62.5ori,) irale and 60
'' ::rralcpatientsrespectir:cl)'. InoL[studyteliundthnt]60pariclltsprcscntcdl\'ithcataractoutoll

:- .5.61%) \\,ere non trallmatic and 2l(1,1.18'l;)$cr. traurlatic. It r,,as foLrnd that 8l (50.629;)

. r.iricnts\\erebelou, l yearol'ageand79(,{9.380,;l\\'ereabore l teirofage.

: ol etiological fdctol of non-traumalic catarac!. \1c lound that tttaxilnrlm number ot catatact

--r du. to idiopathic causcs lr:)3(7-s.18%), lolloucd bl seccndiuY calaract 20(14.60%), hereditar)
' rand rLrbella (1.65-o/;) and amonE that unilateral calaract ll(2j.01'ln) and bilatcral cataract
-i 990,i,). Sinila. resuhs \\ere rcpofted bi/ Haargaard f/. .7/. ldio|athic cases sho\\,ed a higher

i :iion olulilatcral ci:llalic! and of addilronal ocular d-\'smorlholog) compilled \\'i r cases ol kno\u]

-;. The ctiolog"v * as Lrnkno\\'n in 8lo,i, olunilllt.r'alcascs and in 50-q; ofbilalelalc.rses.'

-:r,d: of rnorphologicnl of cataract in non-ffaumatic Eroup 1\'e li)tlnd that m!\irIrLrn lcrLi(ntage \r\
i: L-'ri, ) oftotal B pc olcataract, lbllo$,cd b] mixed 3 6( 26.0o,i, ) rnd lrrnellar 29(l 1 .05 9,'o ). \\ie lbLrnd that
_r-triccatalactn1axiilurirtinlcsoccurreddLretoano$bo\',\\oodsrick(11.7,1'[),cracker(17.399',)a1ld

, l7 lgor,J

, rn clu sion

-.rlilbcconclLrcledthali1lpcdianicagegloLrp,na\imumpelcenlagcofpatierltshadrronffaumatictlpe
.:'r.t. oLLl olthat idiopathic \\as IiLrlld to be morc coltllron. N]orphological total q'pc cataract $,as nlso
:nron,Intraumaticcatartcl.luostcolllrroncauscinclu.lcdarrow bor" u'txiden stick iniur_v.lollo\\ cclby
,. ar and stone injur').

ir.ncss plograms lbr prcgnant \\ olnen 1i)raollcanrins pra.euliorr\ dut'inr pt'cenancr irldalso lbrk!-eFing
iJs olntedications takendLrr'inq plesnanc\'lright hell-. in lilln[r rtiol,]giiuL snrclics. SchoLrl childrcr nrusr

. ra aducated regarding l'actors. \\'hich can caLLSe lr'i1ur'rlilllc al1ll1.n!t. \ h rrlr rrri:rhl rrJrLrr rrc incidence ol
ihood calamcl.
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\I\ OPI.\ OF PREMAIURITY: A NIISSED OPPORTUNITY
S.A. Rizvi. N.,\khtar

l:::.:::: h.rbics arc definecl as babies bombeforc 37 \\eeks ofpregnaficy. About 15 million prctem babie-q

.,, ..,;,'::;; ;;-r;;,,a'l- .iltion .t1ita'"n dje each vear due to oompLicatlons related to pretenn bifih'

. . o"in. pr..in,, rtys the leading calrsc ofmoflality in children under the age of5 yean- Many babies rvho

. I ,.',.,.. ,i,.i ,"" o, ai,rU,ti,i.. ik( lcarnng (rrcaoilln. \::Lr'rl .rnd hear'n'' prohlenl'' Due lo -e(el

.lil;;:.; ;^;;;;i;i ;;r;, ';;""i of pret'rm Eabies iras improred rlrcsdcallv Holvever' this has also

Lrp.ned a Pandora's Box ofchallengcs'

Il is \\,e11 documented that ref|active disorders such asmyopia, anisometropia and astiglnrtisln lle common-

;;;;;;;,; i;;. \.rld Health orsanization (\\T{oj classilied M-vopia as ore of the leadirg causes of

"i'1,0,,....,"j'i.,r;i'n,r,,i,,r.:i,,i",i."o,r.;]'nLh\ 
fheore\acnceol ntrolicrar'e' dcn'rdir3 ''n 

agc:

:'.,,;i;";:;,";;i;1,,'i,r.. erl,.i.iry' ardo:c''l'Lt'or'' L(ncriclrcror' c1\irotrmcntar lriror''oterrar tre

;il,-il;;;;;;ihy of pienatL,rity-6u11 cre'rte]l l,ro\n to be aiso(lated with the dovelop ent ol a

spccifi c form of lt'tYoPia.

According to Chen et. al., "Thc mosr impotsnt pledrctL'r s for leliaurl\ e oulcomes arc optical oomponenls

.,.r, ,r 
"ri"ii". 

.fr".ber ilepth. lens thiciness, d a\ixl lcngLh Gc\iational A!( (GA). Rirth Bodl' weight

1fiiV). il somc postnatal discases exe tireir efl'ects oir refiactive status rnainly through illdirecd)

:?;#;;i;;i;"';ion".,r.;; rtllo.v cross-scctio al studies have rcvealed that premature babies as

conrnarcd to fttll-tcrm ntants ale more prone to del'elopment olmyopia from an early agc and uray ren]ain

ili'ii:;."". il:;'#1;h""d;;; "i;l;;;thi' i' k'n.,*n u' n'vopia orprematulit-v (MoP)" "andit can

.ontinue to increaseup 10 the age of2 years.

Fielder a.d Quinn" classilicd m-Yopia associated $ith premature bifth into thlee types: (l) physiologic

;;;;l;' i;) ;ilt"ll,itirp,"ten,'tirtt ; ano (:.1 nlopra in'tr.Lccd bl RoP' Thc prevalencc of these specilic

,rn", rr,nr"r., l.rric. aId lrkc,1 deperd. or rlc I,rercrn b.rrh..ucl- ir:.o\\ brflh bL,d\ r'<igh, rBB\\).rnd

.'"Ii;;-,1;;;:i;t. C\, ,i t,,',1. t,'c'<rtriri o' RuP' dno cnlrrcl.up:/ar:on 'r (aIr) :nrrnc\' ll''
il,',,n*i;;;;;;;;inii r.,,r" u".n.l,o*n,o coltributc to rhis reliacri!e errorinclude a shalorvcrACD.

ill;Hl;;;;;,'; ln.r"",.aCc, s nd a sholtcr overall AL than would be eipccted for the dioplric valuc

oi tf,. 
""". 

" t-i", o". .epofis of increased P SL are noted' It seens that the early eI1'ect of gro$'tli re striction

;,*",;il ",-hnotis 
fillowed latcr by a deregulation olocular gro*rh *ithin rhe posterior segmcnt.

The rnost comprehensive prospccti\'e dtlla came frorn the Early Trcatment r Rctiiopathy ol Prematurin

,ninopt.na', and Cryorherapy fo. Reiinopathy of Prematlrrity (CR'10-ROP) study' '' These studie'

['; f;;;,#;.i";,, i,r nt.,r itl sc"ere ioPixhibit signilicant refiactlve erors at ahigherfrequenc'

ii*', t1""" ,r,iifr'.if a nOp and $ithout ROP. The risk of m,vopia at 12 months of age doublcs \lifi ea'h

1...""ti"g r,"g" 
"i,h" 

disease, bidh rlerght of less than r5l 8r'lnleodqTo 'r 1lT.cefirl d in crease in t]re risk iri

;.;;;f;d;t,t ln 
"y", 

."ndo.i,"i to no trealrnelt o\ eroll inerdcnce of myopia rvas 2l7o at 1 I'car'

iijii,,g',"ie"r;"i'+.sl=arsofagc.Theincidenceofmyopiaineyesrvithstage0diseascrvasfoundtobcI00:
," ",i*,tt, .,.r,rntaneoush reJressed I{OP 20%: andin eyes with severeROP and sequelac' 8070. Fledelilr'

,;i";;ril;"t!;,;;"1, iootLr t<nou 1e.lge of about the association bet\\'een nrvopia andRoP and its treatmen:
iil; iil in;1d;c; ;f inyopia r.anges t1im 19/o ro 16,% in e)rcs *irh srage 0 disease.'' '''lf mild ROP is prescnt.

tl iIr in"ii"o"" ."ng"ll ftorj f ly" ,i soy.. ''' increasing in sorne publications up to 1009'; in c'ves u ith slage i
iir"".". '' tn .nn,."o* to MOP, hou'c'er, ml opr;r atteiser ere ROP rs re liti\ c]] stable ir carh chilclhoo.l I:

",,"",^,""l,ifa,""r"irf,laser-treatcclseveLeROPhadthehigllestpreralcnceofleliactileelToridolins:ll:i,..t i 
""'^t. 

oflit'e. indicatinsthat such childrcn shouldbe monitored lor al least 2 yeaN'

*lnstitute of Ophthalmology. JNMCH, AMU, Aligarh



ll. Page J, Schneewciss S, WhyteH, flarlcy P. Ocular sequelae in premature

1993r92(6)787 790.

L 
j. Quinn(1. Dobson\': KidinJ, et al. The Crlo-RoP Croup. Prevalencc oflr] opie b.:..:: l

In coltcllLsion. rcfractive erors espccialll nl-vopia is comlnon anrong prelenr babies. Ther mi1 ,r:: :

be associatcd \\,ith ROP and may hinder de\elopmenl ol nomlal binocular vision. h oL,jer tr, ':': -

signit'icant r isual handicaf. all preteml babies should havc an ophthalmological e\am in3tr, |r r I ,'r--.
agc an.1 lorig-tetrt't tbllon up should be insurcd.
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\ATAMYCIN RESISTANT FUNG,A.L KERATITIS: A CASE REPORT

*Diksha Prakash. "Abhishek Chandra, *GoYind \l Khalkho, **OPS \Iaur!a

Introduction

\l\cotic keralitis is a challeiging conditjon in ophthalmological plactjcc. Oculal tmurna. palliculall.v

rraLrrta caused b_v regetatir,e ntatirial. is reportcd as tlte most comrnon pr'edisposing risk lactor [1. 2].

frratmellt options ar;li ited, irnd many cases require surgery to maintain comcal integlit.v 13,4]. O\era1l,

lhc rnost co;mon causes of filam.ntous mycotlc kcratitis world*ide ar. the Aspergillus and Fusaiun

ccncla 5. ol. ln theAspeluillus g|oup.Aspcrgillus t'umigaits follorvedb,vAspergillus flavlrs (section Flavi)

,re the rnoit e,mnrolrlt encoirntered oppofiunistic pathogens. This is an i,ttcnentional casc reporl

describing the cout-sc anj teatrneit olnatirml,cin resistantAspergillus flavus kemtitis in an elderly rnale.

Case report
A 62 ycar old malc presenrcd rirh chiclcomplaints olpain. rcdness and dccreased vision in his ieii e-ve for 7

da.vs.onexamirlationhisrighte]ched\.isionof6,l8andNS2cataract.Hisletj."vchadvisionolcFlIn.
Tlicre rvas clifluse conju.ctival congesrion along with central 6mm cor-ncal infillmte and orerl-ving

ep ithelial dcfec t (F1g. I a]1d2). The postcrio I view rvas hazy.

Adiagnosis ofOS liLngal kerctitis u,as mada and comcal scr'api11g \1as senl lbr slncar and cultffe-scnsitivit].

He *is starte,.l or topical naram),cil1 5'lo e,Ye dtops haifhour-ly alolig rvlth arropine sulphatc lyo eye drops

and or-a1 al1ti-inflammatory tablels lbrpain.

Figule 1 Iis[rc ]
On d1e rrc\t lollo\r r.rp afler 10 da)s. the corneal inllltl-atcs hucl itcreascd along $ith presence 01'

hypoyoD \\hicl'r suggcsled \\'orscning olk.ratitis (Iig l ). The cullrLle tcpoft s ho\\'ed Aspergillus fla\'u!
rl,hich w as susccptible to r oriconxzolc and ilraconazole. So \oliconazole ( 10mgrm1) $as starlcd at hali
hourl), ilrtcl.\'al and pnticnt \ as callcd aftet a rvcck.

-\llcr e $eek. paticnl sho\1cd syltlptomatic and clinical ilnpro!elrcllt. The corneal inliltratcs hlJ
decrcasecl and hypopl'on *,as also reduccd (Fig. 'l). The same lfeatnlent \\as conli.ucd and patient \\ ll'
cnllcd agai aftcrone \leak.

Chr.dra Ele Carc. \:r rasl. L.P
Department of ophthalmoLogy, lnstltute of MedicaL sciences, BHU.



figurc 3

Or the next follow up. the comeal ulccrhad healcd

wilh scarring and hypopy,-rti had conpletely

rcsolved (Fig. 5). His visiollu'as CFCF.

l9:210 20.

JurkunaU,BehlauI,ColbyK Fu gal keratitis I changj.g!.tlhogens and rirk i a.Irrri (rnr'r:l)09 llir6lS 'll'
Ch en wL. wu C\.' HU FR. et a l, Thcnpeuric pcnelralingkcraloplffn for m lcr(rl,ial lililn j' in Tai $ al tion] l 987 2001,AmJ

Ophthalnol. 2004; I l7:735 43.

Tanure MA. Cohen EJ. Sxdesh S. ct a1. Spccrrum of fungalkerarir is at

Comea.2000i 19:307 12.

ThomasPA. Cunentpe.spcctiles on olhlhalmi. mlcoses.Clnr \ficmbiolRc\' 1003r L6:710 97'

IohDsonLB.Kaufl an CA. \rodconazolc anewtirzolea.tifungalagerr.C1nrInlictDis'2003:36:610 I
pralna^-V. Mrscare.nas J, Krislrnan T. cl al. Comparison otiatanrr-cin and \onconazole for the lreolmentoflirngd kemritis.

ArchOphdrahnol. 201 0; 128:672 3.

Figxre 5

DiSCUSSiOn : The treatment ofmycoric kcratitis is challcnging because of dle poor comeal penllr::itn Lri

medicationsandthelimiteclelficacyofthca\ailablcdrugs.\bljconxzoleisasccond-generaliorrlri37.:Ihri
shou.s good comeal penetmtion [7]. ln our. casc. Nalamvcin \tas not clficacioLrs so \\'c Ltscd I t rli.':.tzt li
at'ter.lhi culture-scnsitivity report. Dcspile i tcnsi\eantifimgallreatment.pel1bl-aiioni\llLrllLIl!r:1.r_rirr.:o
adjuvant treatrnents ma,vbe needcd to ptel'cnt complicalions l3l.

COnCIUSiOn : As natamycin 5yo 1s the li st line ofnranagement oflungal keratiris in u Lrr :errl. --- trrrrerL)

tl.ris clrug is ofmajor concem. In all the cases ofcorneal u1cer, corneal scraping sliould bt ;.'.,1 In: .'.:iiure and

sensitil,"itl, as theiulture leport in ou-case helpcd us in saving the e1c ofour'patient. \ oIi.dll.lz.'ia rS th. dnlg

ofchoicc for treatme[t olAspergillus spp. that sho$ resistance to topical natamvcin uLl ,::::..tcricin B. In

our oiher casc series of24 paiienis, rve obser\ ed thai althoLLgh A.fumigatus $ as susc3.!i:ll:.. natarnr cll but

A.flarus rvas higLly resistantto natamvcin and susceptiblc to voliconazole'
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KERATOPROSTIIESIS
Anushri Agralral,* Shri Kant**

lntroduction

The basic idea ofusing an afiificial comea orperfonning kentoprosthesis to replacc a damagcd and opaque

.".,r., " a".r"a i-it tllc practice ol placing a window in a house to 
-be- 

able-to see out' This idea lirst

"."urr.J 
a ,fr" f."n"h docior Guillaume Pellier de Qucngs-v, rvho published the fcat i]1 lhe times ol the

French Rcvolutjon ( l llth century) t' 'r

Keratoprosthesis is a surgical procedure \,/her.e a diseased conrea is replaced u'ith an ait.icial comca,

f,"Jii.i*ffy, t".u,opIosth;sis i;recommerded aftcr a per son has hacl a-failure ofone or more donor comcal

tlo*pio.tr. wr1 
" "onventional 

colnea transplant uses donor tissue for transplart, an altificial conlca is

u.iJi,.,1fr" f".u,oprorthesis procedure. The surgery is perlbnncd to restore vision in patietrts sufl'ering lion
severcly damagedcomea dui to congenitalbirth def'ccts, infections' injuries andbums

Keratoprotheses are madc ofclcarplastic with e)(cellenl tissue tolelance and opticalproperties Theyvary in

;;,i;;:.i;; ;; 
""."n 

rhe implailratior tcchniques ma),ctiffer across differenr treatment centers. The

prociedure is doneby Ophthalmologists, ottcn on an outpatienl basis'

Dufins the l gth ceniuIy. there wete scartercd surgeons \1'ho attemptedto follow on Quengsy',s footsteps' but

; i;il;;;it, disastL oiii outcomes tendophthalmiiis. exrrusion. and loss ofthe eye). Thus, it was not until the

t q!O(*.itlitt," lnt.oaucdon ofncw maierials, such as tmnsparent ron-toxic plastics, that some mcasure of

.;;;;r;;;;il";pori.a,' ',. ftr" guoa."sults of ttiesc new dcsigns are also attributed to the discovery of

antibiotics"and steroids. u'hich have significantly improved the postopcrative managemcnt'

prosthetic comeas fofln the lastresoft lor comcal blindness, cspecially in eyes with end-stage ocular surface

Ai,orA.o *a t1 those at a high risk for conveltional penetrating keratoplasty r"'rThe choice oi

i".^i"p."tifr".it ifp.o) depends o"n the underlying etiology, the anatomy olthe ocular surf'acc arrd the tcar

film status.

T1 pes/Designs of Keraloprosl hesis

Broadly spcaking, k elatoprosiheses are categorized into thc Type 1 and 2 Kpros based on the rypc of e) e

;h* ;;1";i;. i;;',I",_r, eyes with normal 1icls,6li,k ancl rear meniscus without an underlying inrmunological

"iiJl"gv "* "".ria"iJd'as 
candidates for the Type I Kpro the pl ototype ofivhich is the Boston Type 1 Kpro

;i;t"'"il; i; ")* tith severely dry or keritinized ocular surfacc rvith an underl'ving immulological

ll.".a"i. .llro"iu,"a *ith lid abnormaiitics, Type 2 Kpros arc consideredto bethe surgical choice'

ThedcsignofaKprocarrbelikenedtosomcextenttotbatofanintraocularlensconsistlngofanoplicand3
lr"r;. ffl" ootrc. r"hrch fomls the central part oI thc Kpro responsible for viewing' in most lypes is :-

". a"t -"a-J"ir.fi.cttryl methaur)late (PMMA) creating an optically clear windo\\ ' ltis thehaptic o:

tie Kpro which cleterminesihe qpe olthe prosthesis ltcouldbeclassifiedas:

. Biocompatible-usually a PNIN{Askifiwith the comcalgraft as in the Boston Type 1 and 2 Kpro'

. Biointe.qrated - as in the Daclon mesh that forms thc skifi around the PMMA optic 1n the Pin';'i:
Kpro.

. Biological tooth or the bone that lbrms an autolosous biological tissuc that srtppons the o:::':
cvlinder h the osteoodonto arld the osteo-Kpro, respectively



f
I

ThesuppoftingcoleltissueaddstofieI(lroconplc\l1hichisthebandageconlactlensinftcT\f.'\-
rhi,rt prcrents the ca|r.ier grafl desiccation- ln T!pc 2 KPlos. the supponillg corcr rs rh. slrin ir trr ll -

Tlpc 2 and the trucr:aI rrLrcos lbl'thcosleoandthcosleo_odonloalldPi tucciKpros-respecli\al\

Indications
Kpros arc perlirrnccl lor bilateral corneai blindncss not amanable 1o con\ entional pencl.ating lic|at":' . -

. Ste\,ens .Johtson Slndrorne

. Ocular(-icatlicialPcrnphlgoid(Stagcs3&-+)

. Chemical Injlr)

. Tracho a (Stage ('0 according to \\'lla))

. \hscularizcd comcas l'ilh colrplete stcnl cellloss and dr_lness

. \4ulriple lailed penctr-etitg I(cratoplari, r\n ioljc cnrbr.rneorstcrncellglal'tinu.

KeratoFi osthesis designs htrlc p|irnaril! been \ at iations of -1 maiu t-vpcs.

Iirst T).pe- PN{N1A stem \\ ith skifi cmbeddedrvithir the conrca.

SecondTl'pc Transparenl mclnbrete $'ith polous cdees inserled irlto the comea.

Third Tlpe- PNI\lA'collar butLon'rtith conrca between thc plates

t-
iili
\." i

I

i

Boston Keratoprosthesis
l he Boston T)pe I Keraloprosthesis is clllrentlY thc lnost commonly used kelatoprosthcsis der l:: _'

US. It collsists of a cleal plaslic pol,vnleth-u-'hncthacrylale (PMNI^) optic and back Plale sandn l:::. -
arou[d a corneal grafl al1d secured $ith a titanium locking ring. Aftcr the de\ice is ass'mbl''i : "'
thickncss tr'ephination is pcrlomled on the host cornea. full-thickness r'esection ofthc pilieni r . -: -

then completcd using curved comeal scissors. The kelatoprosthesis is thcn sccured to hLril :lf: r -' -
intemlptcd or r'utuing sLllLlres.



Osteo-odonto KcratoProsthesis

the usc olostco-dental lissue lb1 Kcraloprosthesis was llrst dcsc bed b-v Stanrfcllr iIthecarl] lqbo

ih".e is lnng tenr reterrion of the inrplanr. The surgcrJ is m*1t1-staged and requires cross specialiq

e\pericnce consisting of:-

Stage I

. Prepalationof globelvith bucaal mLlcousmembrane gral't

. Prcpalation ofOstcoodonto acrylic lamina (OOAL)

AmonocLrspidale tooth is lcmoved along \\,ith the adiacerlt lnaxllla['bonc and a thi scction is cut frln dl.'

tooth.An optical cylindcr mtrdc up of P\4N,IA is inse ed through a hole made in the sectjon. A pockel r:

cr.eatcd in the 1ou,er: eyclid irlto u,hich the e]1tir-c prosthesis is inselled and leli for'3 rrontl]s. During fiis lime

sotitissue g|afts to the bone to \\ hich the tooth is atlachcd.

StageII

Implantatiorl of ooAL- l,art ofthe oral mucosa is slrippcd offrhe cofnel and sclera lo makc space 1bI thc

tinirl inplantation ofprosthcsis. Thc prostircsis is dctached liom the eyelid pockeL and i,rplanted, u ith the

optical cylillderprotrLtding through aholc in the nrucosa-

Chirita (AlphaCor) Prosthesis

It is the newest keratoplosthetic dcvice. It \\ as Fl)A approYcd in August 2002 for patiellts at high fisk 1br

donor pe11etrating kelatoplast-v (PKP).

Design

The implant is a 7-mm diarncter. onc piece, non- gid synthetic conrca.It is cornposedolan outer skifi, that

is an opaque. porous. high water PHEMA (Iolyl2-hydroxyethyl methacrylate]). with a tran spalent centlal

optic core ofgcl PHE\4 A.

Surgical Procedure

ln Stage I. an intrastromal trephine is used tr) removc the central poste or corneal lxrnellac for insertion oI
the cleiicc- A comeal incision is rnade and clissection instrumcnts are used to conliiue thc cor'neal disscction

rluoughout the circumlilcnce ofthc corneal graft. thercby creating an intralamellar pocket. An AlphaCor

sizer-used 1o test the size and ce[t] atio]1, is insefied into the illtlalamellar pockci followed by rcmoval oflhe

post;rior disc via a 3.5 mm intrastromal trephine. After insefiion ol thc device and closule of thc linrbal

incision. thc surlace is often coveredwith a cundcrsen conjunctival flap. lfthe cundcrsen flap is inadequate



io cover the comca an am iotic membmne grafl n1ay bc rcquired. In Slage II pcrlonr.d app:!1\::::r:: ' l
nronths al'tel Stage I. the o\irrlying conjunotiva crcatcd by the GUnderscll flap is removed alld lrefllln.,i:.:: :
rhc cenffal4 mm ofthe co nj unctival tlap altd antcrior comeal lamellae is done.

Pintucci Keratoprosthesis

The Pintucci KP can be irnplanted in thinned or perforaled comcas, in comeas lvith stromal melring. 3nd ir.

e!.cs that have undergone several procedurcs including pcnetratillg keratoplasty, othel KP inplanrati,rns.

and glaucoma, cataract and vitreoretinal surgery.

Dtrign

The sLrpporting elemcnt olthc Pintucci KP is made ofa biointegrated Dacron fabrlc skirt that allows three

dimeniional colonization by newly lbrmed vascularized connective tissue. Tlis fabric is soft and pliable.

canbe easily cutinto thcdesired shape a11d sutured, andis chcmically ineri andnot subjectto lesorytion. Tl]e

Dacron fabric suppoft is lixcd ro the PMN{A optical cylinder rvith a spccific Ieliable method (internaiional

patentpending).

Kemtoprosthesis still carries a sone$'hat greater burdcn posl- operatil'cly than standard keratoplasq

Succes.sful outcome requires patieot compliance, ore liequent lbl1ow up and more demands on phYsician

tjrne. Howevcr. incaseswhere fllfihdr Keratoplasty appears futi1c, keraiopro sthesis can be mostlewarding.

Complications

Though rhe rate ofsuccess with Keratoprosthesis is high. in rare cases, certain selious complications cLruld

occur.

. Nccrosis of tissue around the KeEtoproslhesis (which if uncheckcd can lead to 1eak. inti.i].]..
exfflrsion).

. PostoperativeUveitis can leadto the lbllo$'ing:

o RctroprostheticMembrane

o Vitreous Opacilies

. Retinal Detaclxnent

o MacularOedema

o Epiretiral Membranc etc.

. Glauconra especially in Stevens Johnson S]'ndrome. pemphigoid. chemical bLrr.

. Inl'ection Endophthalmitis 1lowrare.

Claucoma and extrusion ofthc implalli are scrious complications that could oa.'..:

Sudden vitritis can causc a drastic rcduction in vision. However'. it is pos:iL'le :l i:e.l: lii. iondriir'n Ihroush

antibiotics oiby antinor laser surgery.

What next?

Keratoprosthesis is continuously e\''olving with nc\ver generarion tnalerials thrr i.'.'k rLr irrpro\ e treatnlenl

outcorncs. The advances documeflted hercin are on].v a small samplc ,rlthc br,iling pc,int r\ hlch rhe tield of
kcratoprothescs has recently reached at. cufent reseuch is aioted ar impror ine. Lrn the one hand. Ihc



r
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. ::: -.: ::..:.i: r,\ u,in:r lror'a biocorrpatible matcrials dlat provide bettel integration \rith the host
.-.:..:-r,,:j::raorh.rhe.d-atproliclingoptirnallongtermandsustainedvisrLalacuit),toourpatients.

. .-. 1,r.1 ,.p:rarirc c(rnlplications remain the biggest challenge (mainl,v glaucoma, il icrion. and
, : -.:::r , Fuir|e Jesigns \\ ill liir\e to incolllor-ate the use olnewer 1nate als that providc cxcellent optical

.r: i.i. lrhiie ar rhe same time bccornc biointcgratccl u.ith the ocul& rissue. In sliofi. the pcrfect
.:-::.rrL,rhi:isis\ettobediscoYcrcd,althoughever)dalthegoalgetscloserandcloscr-.
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YELLOW IOLs: DO WE REALLY NEED THE\I?
Uohit Khattri, Shalini \'Iohan, NIalal Chatur\ edi. S.K. Sachan

\tr-e kno\& thatprolonged exposure to sho wavelength light (blue light) is halrrl'Lrl. \1.r... ih. nrrrmal. clear
crystallinc lens ofthc cye turns yellou. as we get older.Is it a natural, protective \!a) acainir rhe hlLre. shon
wavelength light?

In the rece[t past, thele has been an upsurgc ir1 thc use and marketing ofyellow tinled IOL: \\:ci ere fic
potential advantages and disadvantages ofthcse IOLs') Ophthalmologists should be a\\ ar. oibr,ih iides of
thc coin and bc.judicious in choice oflOl lbr thei patients.

Potential advantages of Yellow IOLs
Yellou IOL is postulated to reduce thc glarc disability aftcr IOL implantation (l). 1r i: :r:::b,.ried ro
Rayleigh's La\!. which essentially states that $ficn shorter wavelengths are blocked. scatre: :: r:Jucrd.
thereby reduc i11g the glare.

Study by Yuan et. Al. (2) postlllated that yellorv lOLs are plel'emble to ordinary IOLs in Freren !i: !ciriil
contract sensitivity and cause lesser pholophobia and cyanopsia. The blue light filtering IOL. :rr : .., n..re
effectiveinprotectingtheRetinalligmentEpithelium(3)and(,1).Althoughtheseharebe.'rn:::..::rhc
animalstudicsandnotsnpporledinepidemiologicalstudiesinAMDpathogenesis.trlar.h:tlr:.c...;:r-,1
the plotective eff'ect olUV blocking I OLs against the prolifcratiorl ofhuman uveal melant n:.: ;:,. .::-::

Potential disadyantages of Yellorv IOLs
It has been postulated that blue light is bcncficial in scotopic light co[ditions. In t'ect. L,lL. . r:.: .:r.', ii.s
35% scotopic sensitivity. This is due to the Purkillje Shifi. He;ce blocking ofblue lr!h: - ;- :..-1i i|
decreased mesopic contrast acuity and scotopic shorl wavelcngth scnsitivitv. Some ia-a::r :1i., .:nlrn
altcration in coloul pcrccption rl' ith thc usc of ycllou lOLs. Hos evet these rl ere .r3rr i n! -.. . ::., i:r :i. rnt
andhave been repofied as anecdotal (6).

Disrurbed circadian rhytlnn is another potential drawback of the yellow IOLS. In rhe :.:::: i.riicliL1lr.
photosensitive celis are responsible lbientrainment of the circadian clock for lr:hr-i=-, ... l. in...
photopigments, speciirlly melanopsin and cryptochr'ome. are most activc in the blue Iirhl 'ir-.::-: L:prLr Jl0
to ,180nm and thc concern is ihat these photopigments cannot bc actile il the bl,i. :::: :. 'rl.rcked.
Consequently, the light dark cycles get disrupted rcsulting in daytime sleepiness. Thr. ,. :-,---:: :n.lrronrn
suppressionreducesdaytimesleepinessand55o/osuppressionofmelatonilisd.':....-:.:i:i:ndlcllou
IOL blocking the blLre light is postulated 10 increase the daytime sleepincss. II.-n.i:.iii:!..iU\ lighl
withtmnsmission ofblue lightn1ayproveto be selectively morebcneficial( - 

r
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\tEIBO\IIAN GLAND DYSFUNCTION AND HYPERCHOLESTEROLEMIA- A
REvIEWARTICLE

*Priyallshi AiYasthi, *Rohit Shahi. '?O.P.S'Ntaurl a, **S.K.Singh

\\ hat is meibomian gland d"vsfunction?

\leibonian gland dysfunction (MGD) is a chronic, diffuse abnormality ol thc meibomian glands,

comnonl_v ciraracterizcd b_v tcrminal duct obsttrction and/or qualitativc,' quantilative changes in the

glandularsccreLior. lr mayrcsuitin altcration oftheteal{iln. symptoms of e-ve initation, clinically apparcnt

rnflammation. and ocrLlar sulface discase.

Dvsfuncrion function ofmeibomian gland is disturbcd. Difilse-nlost olfte glands in\olved. obstructionof
meibomian gland orilices andrelminal ducts ard qualitative or quantitativc changes ingland secreliollis the

mostpromillcnt aspect olMGD. Subjecti!,e symptoms of e_ve irlitation are inchLded in rhc definition.

Meibomiai gland clisease 1s used to dcscribe a broader rangc ofrneibomian gland disorders likc neoplasia

and congeniial clisease. Other terms such as meibomitjs or meibonianitis describe a subsct ofdisorders of
MGD as.so ciated ri,ith iDflanlmatio1l ofthc meibomlan glands.Although inilam ation may be important in

rhe classilication and in thc tlier.apy of MCD. these are not suJficiently g.ncral, as inllanrmation is not

alwals present.

Hyper-cholesterolcnlia (lotal cholestcrol 200 mg,cll) is a significallt isk thct'or lor lschenric heart.

ccrebrorascular. and pcripheral vascular discase. Ircreased oholesterol in the glandular sccretion has been

postLLlatcd to be reccs.sary;lbrthe developmenr ofmeibomia,,, g]and dysfunction (MGD). a common form of
cluonic blepharitis.

CLASSIFICATIO\ OF X'IGD (TABLE I),.

'.j::i:_:_*,1r:''

alr*{!q npsar*+t i

lnffxnrdb,rn

I
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:lrdcmiolosic studies ha\e fimrl} cstablished abnormal lipid lcvels as significant sk factors for

-.r,liovascuiar discase andstrokci sonre ofthe leading cau s es ofmortalitJ in the developed world' '.

amerging studies'have litked increased cholestelol cstcrs in meibomian sccretions lo patients q'ith

:reibornii,, gland dysiirnction (MCD). Meibum \\,ith higher cholesterol cornpositio. has a higher melting

point,, u,h ic.h is postulated to rcsult iI1 mo]-c viscous secretions that may thcn obsffuct meibonrian glands or

:lter the quality ofposter-ior eyelid excreta. Furihennore, paticnts $.ith modeiatc io severe MGD sccm to

'."ue a higher prevalence of abnotmal scrumcholcsterol levels r'crsus the general puhlie " '. MCD ls a

c,.rrr]ron iause ofoculaI surlace disease,'' 't -vet its impact on patients' overall health is ottcn or elluoked

Eye carc providers ma), be the fir'st to dctect syslcmic diseases such as cerebrovasrrrlar dise:se becartse of
rlc;. initial ocular m.rnifestatjons (e.g., amaurosis fugax & retinal vascular occlusion). Retinal vascular

occlusions arejust one example ofhou,the ophthalnic exam could ptovidcmclues about the presence of
systemic disease. A kno$n sk factor fol cardiovascular illness js dyslipidenia. This tenn encompasses

siveml abnormalities in the serum lipid pIofile such as a total cholestcrol c200 mg/dl, triglycerides-c 150

mg/d]-, lorv-dcnsity lipoprotein (LDL) Cl30 mgd]-, orhigh-dcnsit-v lipoprotein (H DL) B40 mg/dl'" '' ''.

Pathophysiolo gy of NIGD

\,leibomian gland d"vsfunction is caused primarily by tcnninal duct obstruction with thickened opaque

meibum containing keratitlized cell material. The obstruction. in tun1. is due to hypcr-kcratinization ofthe
ductal epithelium and ilcreascd meibum f iscosily. Thc obstructile proccss is influenced by cndogenous

factor's, iuch as age. scx. and honnonal disturbances, as wcll as by exogcnous factors such as topical

mcdication. Meibomian gland dysftrnction is caused primarily by termiial duct obstruction with thickened

opaquc meibum containing keratinized ccll material. The obstruclion. 1n turn, is due lo hypcrkcratinizalion
oi tire ductal epithelium and increased mcibum \iscosit-l The obstructivc process is inlluenced br'

endogelous factors. such as age, sex, and homlonal disturbances, as \\"ell as by erogenous thctors iuch as

topical medicalion. The obslruction ma)' lead to intlaglandular cystic dilatatlon. meibocl-!e alroph). gla.d
dropout, and lou, secretior, effecls that do noltypically involve inllammatory cells The outcomc ol\lGD is

a rcduced availabilit-v of meibum to the 1id rrargin and tcar film. The conscqucnce ofinsullicient lrpids rnal

be increascd evaporation, hyperosmolarity and instability ofthc tcar-fi]m. incleascd bacterial qrcxr th on the

lid margin. evaporative dry cye, andocular sL[face inflammalion and damage-

Table 2l Population based stud-t'-providing estimates ofprevalence of mgd'"

Correlation withAltered Lipid Profi te:

Patients \!ith modcrate to se\:crc mgd ha\ c increasad l.'r.-1. oi lc.tal aholesterol compared to populatjon

contols. Increased cl'iolesterol at thc glan,Jular' sccretion le\ el has been studied and hypothesized to be a

I'actor in meibomian gland dysfuncrion. ' Becausc normal \\ hole meiboinian lipids haYe a melting point of
30'C to 3,1"C'^ and cholesterol has a melting point ol l-13'C.' increased conccntratioi of cholestetol in

meibomia]1 lipid rvould incrcase the melting point ofthe meibomian lipid ni]ieu, thcoretically incleasing

viscosity and 
-leading 

to plugging ofthe merbomian glJnd\. Thr,:omposrtion ttf nomalmeibum secretions

has been *,ellstucliei and chJestercl conten t has heer rrportt'd to he 1o,,lo 2 o 'however. to our knowlcdgc,

meibum co1nposition inpaticnts with mcibomian gland dysfrmction has not been studicd.



, . .:. .:ii:n:firill :i ajsocirte serum choleslerol a1ld huma11 tear Uuld arld lbund ftal cholesterol
'-:::r:ir!,i r:r lha lair fihr borc r1o correlalion to selun cholcstcrol.:r Ho$ever. this rescarch nrcasured

:: : . ,:t.i:rr.1ri(rn oi.holesrarol in the aggregatc tcar film. lt di.l not neasure lhis concentration in the lipid
.: jr. :i rh. m.ibun. oi in dre meibomian glan.l. Altered meibomian lipid co ccntration. ircluding al
::...i.i:. in nlerburn cholcsterol, has bccn shown lo cause drJ'e,ve svmptoms. In another studv. paticnts on

.::ri]ndrcgen lhelapy \\'ere lbund to have an alteted meibomian lipid co]llposilion uilh a nolable increase in
:i. qLranllt) of cholesterol.'" These patients cxpcrienced a sub.jective incrcasc in drl clc svmptoms.
rn.lu.lmg light sensitiviry. painful eyes. and blurred \ision. Urlder-biomicroscop)', the patients \\'ele lourd to
lur e an incLease in tcar film debtis, thc presence ofan abnorlnal tear illm meliscus. irregulal postcrior 1id

n&rgins, itcreascd vital dye stain, conjLrnctival irrjcction. and a signilica tl.v dccrcascd tear hrcak up timc.
rll signs of dry eye diseasc." fufihennore. it has beei sho$n that paticnts \\'ith Sidgren s)'ndrome hare
increascd cholesterol content in thei tear filln.

\1ore slLldics, both plospectivc and atthe basic scicnce ler el. \\ill be neededto cxaorinc thc signiticance of
this findilg.

Diagnosis ofNIGD

Clinical eramination:

L Assessment ofblink mte and inttblink irrtcn al: normal is 14- 18 timespet minutc.

2. Exarrination o1 e,vclid and ils m tr t g f I rr : c o m p r o tI i s e cl ey e Iid maIgin likc
tylosis.entropion.ectloplon.tIichiasis.dydlichiasis can predispose tt) mgd.also sullounding skin lealures of
rosacea like tclaneicctasia is an important plccursor ofmgd.the meibomian gland duct orificcs ar-c nssessed

\ helhcropcn orcapped.

l. Assessment olTenr F jim: N or]tlal neniscr.ls hcight is more than 0.25rtm.

,+. l ear' ljln brcak up tilne: O11 lluoresccin staining notmal time takan lor tcar t'ilm to break is more than l 0

seco ds. TtsUT of> l0 sec is suggcsiive of drr- eye. Thc stability is largel) dependenl o]i lipid la)'er that is

scclcted by n'ieibomian glands llut il can also be altered i11 aqueous deliciert drl eye. Therelbre TBUT
cannol diftircntiate bet\\ een lvlGD AN D DED .

5. OcLrLrr Sufacc Staining: Comea best asscsscd \\,ith t'luolescein anci coDjuDcli\a is besl assessed *ith
l;ii:rlrlir!- rrrccn.the staining pattenl has bccn given a clinical score that is useful for diagnosis anr1lb11ow up
_ :::.ir!-nr \lost cLrl nonl_u-'uscdscorings)'stenlisNLI(nationalelcinstitutc)gradinqsvstcm.

'1::: : :.: l:rr.1c\plcssion:Expressibilif is asscsscdalongrr,idr nature ofrneibum.

In\ c\ti!:ation\
.-- --- :.tt::ir,

.lr ,.|Jer tr, nrini iu e the exlent to uticlr olrc rast iirav iafluarlce the



SJ,mptom questionnaire

Blink rate andblink intenal-blink rate is number ofblinks in one minute

Blink interval is calculatcd by 60,'Trlink ratc

Tear menisctrs height: can be calculated u,ith or lvithout fluorescein instillation Nomlal is between 0.1-

0.3mm(1,2). TMH-is measured as thc distance belwecn the dalker edge ol the lorvel eyelid and the top of
reflex fromtearstrip.

Tear film oslnolarity: osmolarity is graded within ranges of mosmls/l: nomral-(275 300), mild-(303-3l0).

moderate(320-335) ar,d scvere (350)

hstillation of fluorescein and measurement of TBUT and oculal plotcction i11dex: TBUT is defined as

interval bctlveen last blint and the appearance ofIlISt randomly appearing black spot. lt is affected in lipid

layer deficiency .so it is a good indjcatot of dry eye in mgd even though it may be af1'ected in aclueous

d;ticiency dry eye. ATBUT ol< 10 seconds is considered abnonnal

Gradilg ofcomeal and conjunctival fluoresceir staining: various grading s-vstems have beenproposed 11ke

\Et(na'iional eye institute)grading a.d Bijste,,'ald grading. lt has been rcpofied that staining along upper

and iower lid margins is more likely to be associatcd with MGD or some folm of blepl itis and central

sraining is more asiociatedwith aqueous deficient dry eyc.'

Lid examination and expression

Meibography: This technique is dcveloped soieiy ior directly obseNing thc morphology of meibomian

glands invivo.

s chi.mer,s test; This should bc the llnal test to be done as it may affect othel staining te sts. { icore !r i - : :: :::

in 5 minutcs is anindicator ofsevere dly eye.

Specialized Tests

Intcrferometry: This tcchnique is used to analysc lipid layer. The most reccnt inrentior. r: Lrprrie$

interfcrometerwhich uses $.hire light interl'erometry to folm apatten] that is tenned inlerfiro!.3L

Invivo conlbcal microscopy (ICVM): lt is a contact procedure that has bccn el aluated lor:r::ir..nr.rn gland

cxamination- It can bc used to assess acinal density afld diametcr, secretion rctlecti\ i!\ :1.] ai'ri Slandular
inflammation in patients $,ifi MGD.It can be also bc used to make the resislinl J:.-..i3\ miier in the

neibomian glandorifices.

Management of MGD

Management ofNIGD is based on the staging ofthc disease.

Stage 1

lrrm patient about NIGD. rhe potential impact ofdiet. anJ lhe eii.l t'i \ Llrk h(rm. en\ ironn]ents on tear

.uaporition, and the possible d4ing eficcr trf.lnain i\.lemi. midlcatiLrn: Crrarir/e, eyelid hygiene

including x,aming,/expression.

Stage2

Advise patient on improl,ing amblcnt hLrmidlq : oprimizing \\ orkstations and incrcasing dietary onrcga-3

fatty acids intake.

institute cyelid hygicne with cyelid rvarming (a minimum offour minutes at 40-45 degrees celsius' once or

twice daili) follo;edby modcrate to liml massagc and expression ofMG sccretions



:t:tlo\\ lrealment \valrns the internal surf'ace ofboth lids and massages thc lids.

:.1ifi cial lubricants. topical azirhrouycill.

Srage3

Oral tetracycline derivativcs should be considcred along u, ith abo!e nlenrionedmerhods.

Stagc4

Anri-inflammatory thempy 1br dry eye along \\'ith above metho.ls like - Cyclospo ne A (has an
in'uuunomodulating effcct on T l_vmphocytes) 59'o N-acetyloysteine (has mucolytic. anti-collagenol),tic,
and antioxidantproperlles).

sreroids are used onlv lbr acute exacerbations or topicallv for the treatment ofmarginal hypcrsensitivitv
(( rJl,l-s.

Probing nechanicaliy opens aid dilarcs the olillces and ducrs ofthc meibomian glands. pro'ided scaning
has not caused ineversiblc danrage. This faciliratcs a liee flow olmeibum.

Role oftetrac),clinci

L Suppresses migration ofleucocytes and inflammatory cytokines

2. Reduccs production ofnitric oxide and reactivc oxygen spccies \\hich pla)i a role in the build up of
inflammation.

3. I ribition ofntatrix metalk)protcinase .

4. Inhibition o1'phospholipaseA2 which in tum i[hibits b acterial endotoxills.

5. Reduces lcveis ofinitativc fatt) aci.ls and diglycerides by suppressingbacteriallipases.

6. Antinicrobial acti!ity leads to reduction in numbcrof\ italbactclia.

7. Inhibition ofkeratinization

Role ofomega 3 fatty acids:

Bleej{s l*e gene e)api*ssicn of
Pra-iilrla,irmatory eyt6kines.

TNF'aipha, tL,taipha & tL1 Beta

Decreased Aplrpi{:sis

!ncreased prad*cticft o,
&nli';i!tl*mr.aisry

PGE3 & L'85

llecr*ased lnllam!_fi a,ion

lncreased tear seeretion
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AN INSIGHT INTO LOW YISION AIDS

Ja1'ati Pandey. RN Kusha$'aha, R C Gupra' Panrl Sirrgh Dr' ''\nuj KlLshawaha

:::.:lraaoralingtolrersonwithDisabiliilA(l'lqq5'r{\\eL['r\lLr'letr]rc-NllllonrlProgramrncforControl
i ,',.i,,*' iNFclel, Blindness rel'crs to ut'n'lition uhcrc periun sLrfl'ers frorn any of the tbllowing

- :.ailion nalnelv:

. foial absencc olsight; ot'

. \risllal ilcuity rot erceeding 6''60 or 20i200(Snellen) in bctter e]e evcn \!ith 'orre'tion 
lcnses: or

. Lirritationoffieldofvlsioll subtcndingangleof20deglceor-u'orsc' 
r

I he persons wilh Disabililies Aci, 1995 also recognizcs IoN vision es a category oI disabilit) and dcfines it

ls lollous:

''Pel son l\'ith lo\\ \'ision ' means a pelson u'ith impaimcnt of \'isual functioning e\ en afler r'atment or

'ior',.toia 
,"ti".ti r" concction but wilo uses or is potcntitlly capaLrle of usi11g vision for the pla ringor

"r".uiinnotutu.t 
tulth appropd ate as s islive de\ ice' l

The W HO rvorking dcfinition of Lo$ \1sion (wHC I 992) is as lbllo\\"s:

''A oerson *ith lorvIisionis one$'hohas inlpainnenl olr'isual furctionjng e\' r ,i1ler rreatmcnt an'L/ or

.;,i;;;;;:;; ";;;"iio". 
uoo r'". 

^ "iru"iacuity 
ofless then 6r l8 Lo lighr pcrception or a visual ricldof

i.." ifr"" iO dcsrees liom the poi11t of llxaiion, bLLt \\'ho uscs, ol is potcnliall! ablc to use vision for the

planning anclor:executi,ln ofa task". tr

'fhe Dornrs errohasrzecl a|e that il1 a slgnificantly rc'luced vision' r'isual perfonnance is aflected but that

,t.,.'.,iil.,.. ir,",lif,ri!dnbc used. flrii lastpoint is rery imporrairr ifrl'rerc is Llsable vlsion, tlaining to use

ih;iiision might be possible. 11 additiofi. this pcrson is not labelledblind'

The csiinated numbel ofpeople r'1sual11 inlpairctl rn th( \t'l1'l r\ l\5 nrlllion i9 rnillion blind and 2'16

.ifll,,"l "tirg 
i"t '.'iti.r,, CS i ofp"oplc u i'ual11 Inrpirrrcd rrtl t19 

" 
olallbliLrd ctc 501'ears andoldel r

lndia ptojects a higher numbel of blinLl peopLe Jt irtcrndtiorr'rl lot'tL \ bcuilrLsc of iIS dei-lnltion' lndia

.r.r",,iLuj,". u.orrra S rnillion blincl pcople 'rg3rn\r iq In il[]t nr !Lub'r1l\ -- tr hrch nrakes India scco[d highest

inuollds blind PoPulaLion. 
t'

Pconlc with 1o*'r'ision can remain iltdcpendcnt rnrl eorrtinrte tn lqxd tulLjlling iilcs \\ ith the hclp of lo\\'

',iI,,1a..iiiol i",rr" io.' tirino 
"iA' 

n or L b1 m'rlrng lurB\brgg<t 'rnd ['rrghter rvhile othcrs wolk l'r"v

:,i,;t;;;r;'r," ; t.lv n,o,." u,r ru'lio and hcalitrg' People $'1th lo\'\isio' can also reorganize th"'ir

., .i nnin.,t.,r \o" lt d'. \n"le."r .r\. l.rr'1 li e'P'i<'''"'r(rl'

N,,fenv Lo$ \.ision aids are a\ailablc \\.1l1ch can be pr-cscribcd to thc palicnts accordine to the patient's risual

slau.s. mcnlal stalus, lleed. occupation and \l orking andrcsidertialen!iro11nlcl11'

ODricrl LU\ tor dLstult lielring such as hanrl held,spectacle mounleLl lelescopes speclaclc model

,.i.t."Oa 
"r"l 

t ,tpii. t.lcr.up. .ri, 1'. ,rsccl lbr dislant tasks such as |ecognizitrg laces readhg blackboa|r1'

,ir".i t i-o,rt, ."*g, 
"irrg 

lehicles etc. Hor"ever spherical abc|rations rcdLrcedfieldofrision'decrcasedepth

perccption and cost can be liniting llctol

GSVNj Nlcdical Co]l.gc Kt Ptn



r3ettrr. Contrast

aovlR \S I EN H.{ICS\!ENI

.j/

.&
1T

aa*
Poor Contra sr

Dntical L\A fot 11e.1MSiun SU\jh JS bllOCal spcc|aclcs. lland held,srand magniticrs' notcx (1i)r cLlrfen'\

in'"""ii.r,i"r, ."i." larlr hou,.hold .rctir ities such as reading easier fbr palients. Non-oplical aids su'h li
,nu-oach magntficanon, llghhrrg. uollh'ast cnha ceilent (lyposcopc) are oth€r def ices uscd lbl rcadir'_'

i.;,. ',;,.r:: ib;;.i;pn..ti....in.l'i.n...,,.1' iJc(cd rbcrr'(Jro!'rire .'.J'gr:r-rra 3\r ' < li '

i,r*in"i, 
"." "u,r.rt "'iome. 

as thc-v ari nuthai.l" ilcc hkcther countcrpdts, rndling 1t 
'1i[1icu1t 

forpelirr::'

., itil t.emnls an.l.,hil"doin-qusks that requile usc ofhands likc rvliting' etc

TIAND-HELD I\IAGXIIIEB T\ POSCOPE SI(l\A'tI;RE Ct IDE

tetttr !vritcr - to lYritc
straight lirie

in

a{ittex - e utr(ftey
Idt erit i I i<+tiq n



.,,rh. r.,.!tt)rnrp.,rrcd.Tonrrn(arc)::,ll';j,J,;;;;il.,o.ra..,, forrhem smdrThore. anJ,ablct.

,,I)i.Iii'lJ;:XfXJil:;ili'.ff::l;i.'0,""ii"'l'n'.."'.';t;:l:*:1,:l!:;r'i,Ii,-J,lli'll;
::: 

":,;l "i;*" ''t, 
,'" 

'he 
de\ rce'' can'-er'' JIJ liPhr 'oJrce ' o rnagn i t] 

"''o' i'"'l''':":
mr qnills s likc closed-"it"ult r v t it't 

' 
ii'i"o"JJ" aitto'tioo fi"" uiewing' a large ficld oflierv and a verl

lari': range of magnitication levels'

i[,*,**ou,ru*o.r*:1","1:j:;lll;li:ll-j1;#::J;'J':'-Ylx"'l:Jffi1il1"lii:ii
.,,rh. r.r.rll) rnrp.rrrcd.lonrln(alc\r,'l' ,--. ^._.r-,ha\{^rt.l cis\ ror lhem. smdq.hore. anJ ,ablct.

rhc approach in mandg,* : ,ill:1 ]:l:1";:i,.:l_',:""i,,j;:ll,:ITJJ:::l;,.,Xi.T.':lii::l'H.disease" 

but

r.rlh-r.'.'n.'( n''l n',rll ' L be drnc' r(0rc'L

..ir"*"-.rii" ,t . "l'ion 
\1ith the help ofvilllal aids''

Rt'ftRl \CF.s 
I rloo^, \J..,nJl prorrarrnrc torr ,-,rul',lB rndrrc*-'ut'r'c

I u:,.ndn,.\Dr''D': :'rrd lrrr brr ! rD I n 
' l'l*" "'l'll''l'..'. il-,",,'"i.,*,,,,Jsec':o''.D:"errorareue-(ra'

\l r <ri"r 'or lr r,. 
'_g Ur'.'c' Pr'';'aI n'< \4"ra;im('l' \,j\\ Delhr' "pr'rll2"r'J:'

;;;iltt:;' :.'.i, ":'r'\ otHeJrrhtu r,rir\ \\er;re P r60

l. Thc Pcrsons wiih Dis afr 'ti's tlq'ar oitlrr"''i'*i'*'i'on "t " 
thts :tnd F rLll Participalion) Act' 1995 '

.i. o otr. r.or"' r'npii' ewsonalr nicjrr,T\\ D,"lillli".r,o.,,,". 
",oiser.e\ 

and Relared Hcahh Problems

: \\'orld l{ealth Olganisation Intemallori. 
lil;;,il ;.il,rt , c,sinn vc."ion rbr 2003 Chrpter vII LI5,l Blindness and low rNron'

l,o "n.' \"inr 'ra":r1':a':o ''Jet
o *J.,0 *""r* o,.r""izarLon, GIobar Data on vis;:ll,Hfl'IlH.111t*:"1,1isionu 

o:grn.rin.org
:. \ tiion 1020 rndla N"': 1",:". 

.illi.i",',,.,i]j'i"1,.1.... 
i 

"rr*almo]. 
20 r 3 Ma).r 6l (5): r e 1 1e2.

. \r ndlr.r'' \Jr ," ;c r' r Dr' r: I o ' r5ro
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I OUTSTANDING

Nepaci"n
Nepafenac 0.1% w/v
Benzalkonium Chloride Sol.
Sterile Aqueous Vehicle

0.01% v/v
q.s.

\\;)X----Z



EYE DROPS
B.P
B.P

Su pe r{icio I Kerotitis
Siog re n's Synd rome
Primcrry Dry Eye Syndrome
Post Eye Surgery- Cotoroct Remo

Sodium Hyo lu ro note
Sod iu m Pe rbo rote
As Preservotive

.t.

1.8 mg
O.O28"/o w/v

crl or Losik.

Sur

J/' t
't'./;r',.t'.iil;


