
Il^0unilh'lI
0f,HiliH'a'uil0tloBM

I The Scientific ]ournal of U.P. Ophthalrnological Society
for ptivate circulation only



U.P. JOURNAL OF OPHTHALMOLOGY

Chief Editor
Dr. Abhishek Chandra

MS, DNB, MNAMS
Ex-Fellow, Univ. of Wisconsin, USA

Directoq Chandra Eye Care
A-1, S.K.Gupta Colony, Lanka, Varanasi

Mobile: 7052525353
Email: u pjoed ito r@gma il. co m

Web: chandraeyeca re.com

lRevierrcr 5 Commrneel

Prof. S. PSingh, Allaha bad

Prof Shrika nt, Varanasi

Prol R.C.Gu pta, Kan pur

Prof. Vin ita Singh, Lucknow

Prof. Ka ma ljeet Sineh, Allahabad

Prof. O. P5. Mau rya, Varanasi

t rof. Sandeep Saxena, Lucknow

:':' ,-aCeep Venkatesh, Delhi

: --: : ! _: -.J.a,. GOrakhpUr

Dr. Shalini Mohan, Kanpur

Dr. Tirupati Nath, Agra

Dr Govind Khalkho, Varanasi

Dr. Abdul Waris, Aliga rh

Dr. Neelima lssar, Bareilly

Dr. Abhishek Dixit, Varanasi

Dr. R. N. Kh ushwa ha, Kanpur

Dr. Kshama Dwiwedi, Alla ha bad

Dr. Anil Srivastava, Gora kh pur



From the Editor's Desk...

DedrCaLLeagues,

It is my ptivilege as Editor, UPl) to bring Jbrth the second editian valume oJ up

launlal of Ophthalnlalolly in 2016. Tllis time we hdve included J,tr net\)er

innov0tiotls in Ophthaltnology such as At gtLs II retinctl prosthesis system oncl Ru)/

Trace t\thich vtotLld apprise otLr reoriers qbout the tLse oJ technology itt
Ophtholmola.qy.

I am h0 ppy that this time we qot a great response f.om Ophtlnlmalogists all .)ver the country/ inclllLlijlg
those rt)'om Karnatdka, Maharashtra, Rajasthan ctntl Narth East. Althaugh I trieel to accotnmoLlate cts

tnany ctrticles as passible, bLLtstlll I hqd to t'eJise almast holfaJ thase articles \\,hichwere tlat opprave(l by
the reviewers- This sllows the ke.en intcrest people 0t.e taking in Ltp JoLlt nal aJ Ophthalmolo$t. lgivem),
speciolthank ta the reviewers especially Dr. Kshamo Dwiwedi, Dr. Tirupoti Nath, praf. O.pS.Mauyrd, Dr.
Shalini Mohan and Prof. S.PsinghJbr their comments and helpJbrthisjournol.

I also express my thanks tc) the editarial teom who hove',trorketl 11dr.l it1 the short span oftinte to l)rifig
this issue in time. I \raul(l ctlso like ta thonk variaus pharmq conlpanies especialbr phormatctk, wha have
cantribLLtedJbrthisjaurnalond withoutt\|hose support this isstrc \\rould not hcLve been possible.

I thank ance again all the members of Ilpsos and the ophthaltnalogists who have cahtributecl Jbr this
edition of uPlo. I am sure'"vith their ct)ntinLted support, the LJp Journol wauld continue to gro\,.' iij
re adership o n d quality of research.

(.Abhishek Chandrd)

:..-:iar, ti P I ounlal ofOphthalnlolagy
' !ttot, Chandrq Eye Care

*)--
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ARGUS II
Which paticnts

Retinal Prosthcsis S-Ystem:

\yill lrene{it and *'hich \Yill no 
prof (Dr.) s. NrrLrrajan,,

' .11,:rhe:iii'ebiorne.lic.rlimplanlilxendeLltoresto|eusclulr'iriontopcoplc\\hoharelostthcirri'r"::i::'
,.,.r,-,.',;, ',,.,r'. '...l. '.'-;' 1.l'-'"'1 ";1e" "1or''rr"' ' "r"'' r''"'r''l 'tr""

ro.r..rJ.. .'r ''. ('r '.."r '''rl " '' ''''t'''i:''r"' '""'nl'' "'''""'''''' 'r"f" "'r'i 
'0"

lili;'";il. iih;;;ii." "i. a..*r.a-i.u, i.,r"r. rttr',. pt,or,,."..pror s does nor turcliLu coflccdl the rii.; .:::

;ilil r,"*..r; irit"r;-"J ti,. 'itt'"t 'u*t"iiannot 
transtir* ligit into imag€s This lerd to blirdncss jn prrr'nr'

\ ith RP.

The tlrsl et'}bfi n) parllell] rcslore \ isjon in bl ''lclcsurthrtreh'["i'tProsth(nslroLrnected10lLe\'isr'ra]palln\i'l
\\is rricd in rhe rllst haliofdre 2{xh cenmry. iir.ri,n t 9o:- the fiL,ilung-rnLre irrl,!.rntcd do iee l iLs I cpoicd' lr \ r' 'l

::ii;i.j,,';;;,,j .;":.;;i,j". i.pr.nt"a . i",,i,.i" itl ,r," 
"..ip,tal 

p;lc orLhe rishi c'rebrxl hcnlisph'r' tu ol'lrrr

nerceDiion How!,l,er. rhhoLrgi! surirLc nriJ-inrr"iorti."t siirlrrl.Lrion shotcd |romisins prclLmiiln r.iLrr:'

iiliiili""iui,,"l".*r"..",.i,*1"",.rr,."ir.,.i"...,J,","'t'u.u..,tonclcr,icesc.rpableolinLrrictingdir:Jir\'':rr:
!l; relina rathcrthlll\\ ilh thc brui11.

rh.rtr-1.r. rr''rrrb. u .1. "'rl J''"'''r r' ''"' ''l "'l_' ':' '"
/.o.thl:i. \\.rrlr.'..'o|J vr' ' n' l'

collcagLrcs aithe Dohen\ LlL' Ccnt'r' 11 lh' L rrL!''rin\ fT \'r r'"::r 1 :: :'

' i.i.nin *,,.,,r, ( h,r hrd ['si \ i:Lrl t] "r" ":',,,,:

Ia,3l.rai.:Jl:r..1".
oi rjur ]l.lir,r. . i:-r! -.
oainnn\ liion i,rri:1.., i
ingenul+.'

l6

.13

'nl

l-t nr-\., ' .u , .'l 'rr.'
,....r: '.i"..' ,- -"*.'rl ''i'r''' 'qt'"!rt'''
i]ii,iil, ,ri"',.." Jbro,ip,;ris i)r ophthal,r,;logv' I lis innorati\ c \ ork rs bcsl '\'nrf 

lLIie 'i nr I i:: " : : : : : :

l, 
",ll'ii.'ir,. ",,r" 

r.,"J'rJnrug rttn"nNrratii'l approledrcrindlprosrlesiss\'\l'mdr:rIril'1\'rjri'': i:::::::'
,,,. n..t-."'.. "1i.1:'1r ne' :ll "''o ''l

1fe.f.iCUSU;sa.et"hopc:ti)lRPpati'111s'I5eArgus!l1RelnraLPft\dlesisSlslcm("ArgusIl)ls'rliol'"":'
,]"-rr;rr..""",ii*t.riralirnplant.TheAlgusllrrcs-,1.re1.'p.'.1b1 Set"rrd Slht\-lcLlr!rlProducls lnt olL3x'':::::'

- ",,.i ..r "'r,.,.. ;]" "'.. r.'''r 'J'r" ir *'.'i'Jlll'Ln'll'nfr'ird'' '1l ir"J'r '' q '

l]::i:'.iffili#.,i,".i;r,".'.".",,....lt.",,r,".etina.resurtinsi11d;cleascd'isionaroishtorln',*lighr:1.,'ri,-:;.'1..ffi";;i;l;;i;;, ;.,1i;s .f central r ision as rtrc di.c.se prolre"scs.Atprescnt. rhcre r\ rlo cure lor RP 1l r'

'\, " ,{ I I iq rnr.rldeil to Dro\ Ldc < L't'trLLal \timLrlrtion ofthe rclira to indLLce visuil pcrceplion ln blinLl rndrr:'i :'
'I :l ::::':';,. ':'-,,'.n:'', rr'" de'c:'ric'r ' r'-'rroro n '!rrr" r

;:.:;'; ;,;,; - \:,1 l,;,. n. .., .-"hJ,.rd,n,,.r.'i.,'i tr"c'c f ure''| .,(,
...',;ll::;1,1i;;i;#.".," .",,p"", ,u't *" ,, ,, proL!..er cnd t dnsr,,nned i,Ifo ,I,\lrnctions rhrr arc s.nl Lrr.i :. :, -

:.....'i,,"litr".Ir*einstru;tionsaretranslnitLcduncles'|) to 'rn snttmrc f rhe rctinal implant Th!srgrr'r "-:
:,:l:..;i";1;"-.;.;;;a.""""r. ,.,,r,i.r, i1L,,r\ jn,JtL rur.<. ol clerL,icrr) T|r\( pulses blp.rss rlrr J::::.,:-:

- i::;1. .i:j;,;= ;l;:,..rLlo 
' " 

rp 
'L "'"" 

orlight PeLicnts nccd 1,l leanl ro inicqrrei thcse \ isual patrc:I'

,..'iplionol \RCl SII

--::uillsrstemconsistsofanacli\'cdeviceirDplentedonandinthecyeNndexLclnirl'quiprll'nlli!rr-rr'::: 
_-

r



' -..::i.rr ollh. jYstem includ.s.r recci\ ing llnlcnnlt rd tln elccironics cise thatare flrcclourside th!-c\e

::::r..-{.mcliol'rccllsidc).Thce\r€nla]pollionofdrcsvstcmincludesinslasse\-rnountedlideocamelianda
. .:Jrofroccs\ingunit(\'PIrJdlatcanberorl1onIshouldcrstraporbclt. fhe camcra collccts \ jsr]xl inlbmr.rrion
,_.: i'IJi it to the \rPU. \r hich do$n-salrplc! nnd proccsses thc image. Se\eral brLllons on llre VpL xllo$ user control

' ' ,ir,.|'in ,..r) h. -r..*. h...rcr .,1 r..e..r., Jr .. r. rl...r..,tc .r., . rir f,rf...,,.lcclr i.rtv \lJrosc implitlrdc con espoDds lo the brighhcss olrhc scenc in th.Ll locati()n. Slimulation ot'the rcmaining

,,'i.. . (..r'c,i', 'r cI,'.
Surgical Procedur€

subjecisreceiyedthcArgusllR.rinrlProsthcsiss\,ste.l]ilrllleworse-seeingcleToimphnrficde\ice.a -r60dcgree
limbal corrjlrnctlr alpcnlony $,lrs pcrformed. Thc rcctrLs muscles t cre isolirccl. rnd rhe t,,r 1-rs msL re.lterrpor'rlii
on thc globe xfd centered underthe larcral rcttus nrusclc. The elcclrofics package t a: centercd irr thc superotcirporrl
quad[nt. 1he inliLior p,lt ofthc s.]eral brrld srs lassed under thc inf'erior r;Ll the incdia] reclr,:i muscl... antl rhe
supcdor porion ofthe band under thc superior recllr-r musclc. fhe llnpl!nr 11as ll\ed to d1c e1,e ri" sunrrc. passe.l
through sulure trbs on the lnphnt in borh lcmporal r}radrarts. anrl a \\ zke sle$ c (Labricl.rn Ophrlatrnics, Trc.
t)akville. (fnlano. Camda) arrd maftrcss sutLrrcs or scleral nrnneling u ele uscd to securc the sclcral band in thc nasal
cluadranN. A corc and pcripheral rilrccromv \elc conrlucrcd. Tile anrv [ils rhcn inscrtccl through a tcmforai
sclerLridn). The elcrtrude eflay wus placcd u I re r<tln.r rn lhi rrrcul.I region.rn,l th.n Lrcked using aiu.tonr rctinaJ
lack (Second Sight \Icdical Products.lnc. S\ In1.1l. C \ r. Tlre rrrr., rcrrl.Lr p,,r.r oLr ,tLhe u,rb1c ivas sutrLredtolhe sclcrx.
xfd all iclerctorDics rl'ere closcll. An allografl (or \urtablc ilte rali\.incorrntriesuhcrcallograft\\r'ercnorpennir1..1j
ivas fired orcr the dclice ftr rcducc the likelihoo[] ofcolilrncti\al lnitrtion. 1;inalll ilrL. Tenon,s.rps,ite,na tle
conjunctiva lrcrc closed. (5)

T|e 5 ]car rc\ulls ofdre Argus II triilslLppori lb.long-tem safery inLl bencfit ofth!--\l.gus II s),stenl tirr Fticnts blin.l
., .- i'rsuh rrfr etiniris pigrneDrosa fRP).ln tlis srudt i6l. ji:l plrie)rts 0l t0 ccnrrcs ,r erc si,-iiecl. Ho 

" 
.. ...'p.*or]rnr,,."

Jrt:r .oLrld bc lrxthcred onl) tin :0 paticnls at 5 rcars. \'isual lunctilnr and tirnctional \isiorr xsscssments indicated
.:::::.:J.'riicacyofthe,\rgLLsIlupto5\carsofinldantllrion.prtientsrrestillablcrolocaicobjecrs.i:ietcmjnerhc

;.:.':rLrinrL[insbarmotionandpe]fi)rnriLn0cuiL]t.rskbcfler\\,ithAEusllthanrrhcnLrsingonivresiduxlvision

\\ h,) n ill benefit liom.\Igrs II Svstem?

i .' li :. .Ln rcnlly npprovcd xnd rntendcd lor u\e rn palicnts rr ith severe to pr{)fbund rclrniris pigmentosr (RI) \r,llo
- -: :' - :i,llor inqcrirerri

lJirl!. xee 25 veaN or oklcr

B r.r !!l1l or no lighl perceplion in bolh eves. (Ifrhc prtienr hrs ,ro rcsillual light per ception- tleo e\ rdence of
:: :.i.r infcrla!cr rerifafu ction m LLst bc confirmed. )

l'-: r itrur historyoluseful lirrn vlsion.

r'' tr\i..,r p\eudophakic. (rfthe parient is phariic priorlo irnpranr.lhe natuarens nilr be rcmovcd dLrrins
:. r'::.l3nt proc.dufe.)

: :. :-rh,.arcrlllingandabrclolecei\elhcrecommcndedpost-implanrcrinicalforo*up.de!icefitting._: -:lr.hlbrlitalron.

- ::r i,\1 t() b e r rnplant ed ir :r s inglc c),e. typ icall\. the $.orse_sccing ere.
.. - . :,-.1,.,lrh.{rgus[[S\.stem:

. . .::: l]rer help palicnr ro do tasks visurlh,. ratherthall bv tNch.

..,:: Li:ht: end r\ ]ndo\\ s.lbllo\\ ]ines in a cross\lalk. or avoidrLrnnifg inro things as ihcy
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- -:::J::i rrrulLlsort laundry or'dctcmine $here olherpeoplcwcrc located in a rooir.

- . - - : :::.:i.iln rcadlxrge le(crsorshorln'ords.

: -,.r:.1 \\ereablctorcadsmallerlcllcrsandshotwords.lnrddition.mao,vsubiectsreponedenjo\inc
-__.- rllrl rnd rnodon after being blind ibr mrny !-ears and having a greater feelrng ofconneclion to dieir

- : ..lcrriandlootherpeople.

1::i:1i,rn! of.\rg s lI SIstem:

i \rsus ll System provides a tbnn ofvisjon thrt diflcrs lrom the vision p.rtienl uscd to have.

:.:i.r\rotrestorenormalrision.\\ihenthepaticntisnotusingthe,A.rgusIISysrem.!rsionwilllelumtoits
. :r:rinal impaircdstate.

r li docs not slow orr'ercrse the progression ofyoLLrdlscasc.

: h \r ill not repLaccpatient's nomal\'isual Luds. (?)

\\ ho sill not abletobencfit]

. So e patienls $'ho are al lergic tLr,\rgus I I malerials

:. Culrentl-v ihe Arsus II s-vsteD is delelopcd only tbr RP. Palients $ith other retinaldiseases may nol able t(]

benciii liom .{ rgu s II s,u''stem.

.r:.pirc its limitxlions. lrgLLs ll s\stcm has broughl hopes rc hundreds oI pcople lilnrg in dark and u'aiting for a

: - i.nlitlc brcakthrough which can posriblc lhcm to see this bcauliful world.
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RAY ]'RACING TECHNOLOCY: A BOON FOR REFRAC.T-IYE SLTRGEONS
SON-{1 VIUKHER.IEE".

1,1: *l:1.:Illl:,'l1.\urs(11 r\to.f.,I.idcthejraricrir\\.irhhisorhclbcstpossrbtevisual pcrrtrmance. ToDLrlllil .o1.r.Jl ,'.t. li.-...r _.O,r.:.c.,r.1(:l ,rb.rt o.lUl i.nnl l..r i.,r.c c.,tn.t.t j,r. .-,..t1 "(,rrL..t rs. LL'ur...,,'re c\.. \...,..rte ltcrl .,d. u, ..r',LJ..rt c, 
" ,.q,,,-..,1 i"..f,'"r. ., ;.:;. ".' 

.:::i
onrcorres ln ophrhalmorogr'. racritionar prrnun3 rnethods rol toL porrcr..alcuratiorrs or co,ear rascrahlation plofl les arc bascd on sirnnlilied lbr n,r,l.,' ilrlr 

"r,e 
.l.rrr.d r, rlip"r"r,ul op,i"r. fhese formulas lailro consider t|e eve's uruitipre ierticLrrar srrucrLncs,,r thc] niit\ mcorporate adLlitlon trreore,ls ror smaabe[ation.s in.cascs *,here rhey are not \ .rlid _!r.ud_r ,urrit tr,,r tlr"rrl ;"ril,,.l rir_"r]ations wcre tbundrr inrornplctel\ .o,ccL \.nIet\Dq\ot.,bcratiouso.ioinduc"".,",-r.rp"",+i."ii.,inc1,esol.a1,picalsrzeor

\\rth lit qc\ islin !i rbcra.tti0ll\

l.ren the plmning ofrefircrile ucrtmc,rls usrng \lavcliort reclmo)ogr.. 1.,hich rs kno\\.n 1o |r]easurc rhc.,tirc{, of the c\'e's opticrl cl.raracteristics. is b-aseLl on ,,', 
"pirir. 

ir":ni"r.'ii rs prcsumed rhat the total
t nea su.e. l'a'clio n t abcrrrtioo.fa nrr ltilert.y *"rr.nn b" 

"n,i 
'p.r,"i.Jiir. f"l"ppf".s the concspo.rdingcor-t'cction profi1e to a single |cliactir c srrt t'ir ce ,,t rlre .r 

"r.-nt.r rrli,, ni ir.,lr., 
".f'] 

rr,n,"n,s .]1 the proillc. Thisl\ not oiactr]' lhc casc l In 1'act. thcse rssu l)hurs l,,rir Lhu ,,..11.,.u uf t.,ira" . pranning mcthods a.dther elote limils thetr applicability Iirr tlture ri.]as urinr..csi. rsp".clslriir,"r" .,,r""r.,ur.r,. horvcr.er_ can herddrcssed easil) b) thc ra1,-rracirig lrcthod.

R {'I'.TR.{CINC X,II]THOD

Rl\ tracins is a comptltcr-based rnethod usecl to calculate an ablatio, prolllc tor . reliactir.c laser bl..rroryorating dala derired iiom se'e.al r'pes ofmeasur.corc.r, gil .,.,',r;ii"ri"g ,,ri ";,i;] ;;;i;;;:.i;::. t_ such as the back and tiont surlaccs oiih. corncn artl thc cf"t.llir" i"":;.'."i, ,r".ir* ofl.ers thc hiqhesr:.,r:siblc lccuracv 1o irDpro'e thc refraoire prcaictabilrl, ofcoLneal i","..,,,i"r, ,r-f 
",; 

f,"rf"",r"i"iili.'' ienns olpredictabilirv (nccuracv) and saiiw (lines of. f.r"r, .o,.,."_.*f ul.iii'acLrrtr, l\Al cilhcl losl 01:.:rrdi.l
::hirhcstPossiblelccuracl,inablarionprolilc-planlnrgcanonh.beachic\edb\rakingallofrheoplical

': ''iuresintheratiencse1cintoconsiclerarion.\irithrheicrvcntot:prn,.i.:orr.."n."."ri"ctomct1j. (si i1a[.II \lilstcl tcclDolLrg\ tbr calcLrlating roL po* crs )Llrr- intlaocuLrr:-r",,.,*._s 
"t ai,,",rsions can norv bc:-,. - ealu ilh c)ilLem e accutac\.

::r\ tracrng ablarion proljlc is calcUlared usrng the lirllo\\.ing clara:

. .--,orttnlapsoltltcoptrcsofthecnlircclearecollectcrl*.ithaTsche].ninq\!a'c11oni,\nall.ser.

- :rrp|ical corncal daLa is collectcd u.ith thc lcttacam (Oculus GmbH. Cicr.manv) or.Allcgr_o. r.r'l \\,a\,eLightGmbH.Gennany).

_ t .ior.nealsurlacedataiscollcctedbythcpertacamorAllcqroOcuLlzct.

. J.rrc such as corlieal pachl.metn,. anter_ior chambcl dcpth. lens thickncss, and arial lenglh are, .- r\ ilte A llegro BioGr.aph (lVaveLight Cnr b Il. Cemra'nvl
-.ri!rg srur1., protocois use the Scheirnpllug principles o1.the penracam an.Lor Allc,_ro- : .rrh anter.ior and posterior corneal sur.t.,.. d"t" . f .r"J uo,f," 6;il al ;illi:""::

- ir 
'1 

rneesuring prirciprc, fic AIcero BioGraph is 
" 
.rriiir""i""rl rr]"rrr.t,v .:r", i.": :. .'.:ul ,lmensi.rs of the ete, as irell as the cor"fl"t. 

";i;;;;;;";;;.T,;: ;;.:,;
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: :r:i , ::\ .itxL-.lishcd biometr.r'applicatiolts. Its applications rncludc

. - - ::::::: .:l,lllrllllic illilcrior chanbcr depth measulcment. arial lcngth

::- :t,i!^11ass lreasul'en]eot, retiia thickness 11leasurelrent keratomctry '\l1ite to

- -::. -,r:Ll pufillomctl".' (ligure 3). lt also measures the paticnt's \isual-optical line to the

- ....;: ro improvcrl \A uhen comfded fu calculatiols based on the fteoretjcall-v-deri\ ed

. .i\rs tiomthc Cu11stra11d schelnatic c-u_e.

...-....,-l-: .,.

.:l

''

'..--l
. : IR.\CINGABERRON,IETRY
. :ritaing cLDcept:

-j:rnrreq based on the principlc ofRay Tracing is. a t\lo-step. setial t(-chnrq.L. :.

:.tion and u,hich can be used elthcl subjectively or obicctilcl,\' Th!- r'3\ 1r.r.rfr - - '

- :-r pa|allel to the line ofsighl drrough the pupil. 11 measurcs the e\l.l ltr.-'.:r -

-:!'i the lctina by neans ofthe rctlo lellectcd light caFnli.J t! :i:.:j::4.- :

_-::.rtionsinthcpath ofthc laselbeanl throush tllc eLrr'li.l:r:i:1 j:: l::-.' '::_' - -' _--'

:hrsthcnlocatedinthetetina. I_hiilrrlra.ll.fllllrll:Ji _:ltil r: ::i:hrsthcnlocatedintheretlna. lhljlrrlraallafllllal:-'i-:l,il r: ::j:::j::::: : ---" -. -:
::rce pupil. This \\'a] a connecrion i. obrain.'il b'et\\cln th.'iir:c;:'r:::: l:: - __- _

".-.^..r-,"ri,\. ,rirllr rl r !\ rtr,rnr rftrr Ti,i -- _ - . '..:.ntering and lee\irg. allo\\iDg a reconstnLctilrn oidle r..11 \\il\elrLrnl en.li l rr! a:::l::: :
....ard, aben-ati(nls olthc lishl that goes through d1e e]c. It i5 more ph\siolosj.-rl t. ::1::i
::ltrr ahenations as the naturaitrajectoD'ofthc lighL in the e.vc is anal-v-se,.1

.::.el.Iatlonsatthebcam'sentrypoinionthecorneirolthelenscanseashil'linthelocationonthcrctina
:ipectto aposition ofreferel1ce. 5E-ffi1

.nl\, ebcrron1etet that is commercialiscd for clinical use is the iTrace (Tmce), Technologies- Houstort-

The iTracc uses this fundamental principle ol Ra-u-' Tracing \\,llelc a sequential series olintiared hernli
.: or.ler o1100 niicrons ancl a 785 nm u,avelcngtli each is projecled into thc cntrance pupil parallel to the

- - iinc ofsight.

':irre2,acliagramoftheRa]TracingtechniquedelclopeclbyTraccyltchnologiesisslto*'n.
- .rocess continLres until 64 lascr beams ha\ e been plojccted thlougll thc cntrance pupil 'l times each

':oints)athighspeed(approliimatcl"v250milliseconds).Eachofthesepointsreprcscrrtstheentranceof
: i.'l liglrt ra-vs into the eyc, rvhich become refractcd by the e,ve's optical powel a1ld eventually focus on
-::rn!. Ifthe e-ye \r cre et'nmctropic, tr11256 poinls would be concel'Itrated at a single point in lhe cenhe ol
::-r.Lrla. In other \\,ords. the fovca is replescnted by the coljugate lbcal point ofthc systcm. Generully.

lj

:l

.T

: l:!cc uses apattcrn ofconccntric rings (fig.3)



_ :>) L,r|cept. Obtaining I-SF and MTF.\\hen a set of poillts is scclLrentially
': - : : r:r rl :r rcilral spot diagram (RSD) is cr.cated.-fhe ItSD contai.s all the inlbr.nutio.-.::. ::ir.jriion. abcrlatiors and point sprcad lunctiorl (pSF). Allalysing the RDS,S---:.:::c otrhedcgreeofthe\\.a1.el'ront,squaliratir,eaben.ation(fig.,1).Thismallerthe

_ '::: r:J;Iirationofphot( s that rcaclles an] poitlt ofthe rctina.
. - , i-:.i,thePSl- (point Spread Function). pSF sho\\ s rhe irrage obtai,cd in the retina $,hen

. - :. : :: .,,rr.e o1 a poinL oflighr. The snraller.and fie sharpcr the bitter. The \I I f desc'ibes i.iow. .:::.:.l1io.luces delail fronl thc ob,cct to thc image pr.oduced b' thc lens: rherelbrc. both thc' : ..t(.,.10c..1(,, r i1. l.1.rerrr'..rh .r..

B \SIC D,\'TA GRAPHS \\T'I'H TH I.- i-TRACE
ll tlt,eliont fiup nnd ontl High-rtrtlerAberrutio s (HOA) (Wu.t etl,orlt Totul ontl ll,to,el.i.ofit llOA).
rh.e Rlrs (Root l1eor.!4rrr7., is rhe nreasLrrcrnent ofthe maqn itude olrh. aberrntion. A loral Rr\,ls \,.l1ue

l::,]:,1::l*il:i:"1,.r-rhc 
c\ . .,r,i.t .r \1,.cifi*.a1Lre of RNtS liri cach Zernirte rerm or compoo..nt o1.rhc el,cr!crf.rr1ons c.t n 0( ol)til ncrl

o
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- ":: -{lrt1L'tiv an.l HOArefitrcti'e naps'
' - :::,e is rcpresentedin grecn. Nlyopia inlcd and hypetnctropia

-.- Tris rnap in combination \!'ith the topogr aphic one can indicate if thc astigmatism is purell c"-:'
' .,. 3 lenticular component.

- \ i T.,tal ontl HoA PSF, PSF (Point Spread -F,I,cliol, is a llgul e ofmclii lep]-cscnting thc qrraliq t.i:,r:

-- : -r.roptic system.detenninedb-vfieaberationstoasimplepoinl oflight'

:,,::. Leftet n)tu|orll high'ot.l?r abefi ations (HOA)'

>-rrietrLettcr((E))isasimulationoflheil'Iaceslstembasedonanestjmrtet'nathernaticall.vdcri\.cI 
-,iionlton,l,urutheeyc(\vouldscc,lhelcttel 

(E)) projectcd in difl;rent si7es such as 20120 l0-+lr'

,rnd 10i200.

l'.. ike nohttolninls.Ir is a bar graph and a table ol the temls or polynornials of Zemike r'r{]ich sho$ I
. ...r':. t.1'61 15q'1'..i', rrhln':,t'on'ir .rnc'c'

-:.1c.-shorvstheZcr-nikepolylornialsupLothc6tholdcl(2Jtcllns)andcanshowthetotalsfor-theere-..-r.onlythecorlealandthedillcrencqbel$,e.nthecomcala1ldrhetotals(intemaloptics)t-lgurcx)

r:(rritionofintellralopticsnnal)'sis.\Val.cfrontconrbinedanall.sisanclcotlcalropography.

. .:-:ph provicles us *'ith r'eq'\'aluable intbmlation unicptc to lhe ilace s,vstcm' Through corne:l
- _l-.i. in" comeal aberatio;s n,ap can be malhematically gcnerated and lhesc abe.ations can hr

- ,--.:.i.1 subLractc.l liom d1e total abenations ,rf thc entie e-vc (fig. x l). The rcstrlllng diffclence otrtainL'c

.-. ll,,,"ting th".o.neal aberarions f|om the totai aberations rnainl)'represcntq lhe.herr|tirnls ol'l|:
__. oprici; in this wa,y aberarions from thc comea can be separaled tiom dlosc fr.un tlie intcrior oi ih;

'.1 .r olthc aberatioils oflhe intemaloplics ale induccd by thc cr'Ystalline lens

Figwc x2 : Analysis ofthe entirc optics ofthe eyc
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_ : :,'.'. ihis ailll
. i :. .:. .Llrarratiolls

- -:.:r.rlline.
.i:. urlalargolle

.. iir. IOL \\ ith a

help Lls in cerlain situatiLrnsi
wc crn kno$ il lhe rel'lt]cti\c procedue \1c are plaining is bctlcr in thc

abcrratiLlns (inducecl or cott'tpensated)
aberatious olthe irtcnlal oplics. comea

a phacolcnsecLolrv uc stLldY the

nap belore and alier (anai-u"zing the

-:
:::nr rr pcs ol lOl- can also be rnalvscd.

'. : :..,: .rnc\sc i11 an oprcilied crl sla111n. ho\\ 1nan] 11belrclions it is ii'lucing in the total ofthc eye'

L I l\lClL,\PPLIC,\IIO\S :

Lasik
Foral6-ycar oldputicnt\\hounde \,cnt \Ltrgr-ll 6 nlondls ago opLimizcd Lasiktreatrncnt \\'ilh an asphcric

rblation pattern ues used.

11 *c iirius or thc arial nrllp pliorto (top) and fost surgcr,\,(bottom) as \\ell as rhe \altres ohtaincd filnn
rhern. $.e see that aljel Lasik d1e colrlex is trore oblatc. Ho\!e\er. tbc fosiLi\ e corncal sphetical abcrration

induccd aliet rn}1)pic :rblatiorl is ptacticl1ll]' rlon e\islent. i.c. the pre\'ious losilir.l alue is rnainlained. lt js

clue 1o thc paLLem ofspherical ablation p|oduccd. t,rking into accounl dle plcvioLrs Q \,aluc an.:l tllal e\pecled

rfier I -esii<.

.{co1l'rparisonhel\\'e.nthelota]sphe calabenlltionrneps(Z-+.0)preandpost[-asik\rs1r'dc i\laintainitg

thc poi1livc sphe|ical abc[alio1t olthe cornca p1e\'cnrs an increasc in totl] abc atiott 3s 1l1e paticnt is youll!
and the lens
conipcnsites \1.jilt a negltir e sphe|cal rberrrtion Lo kcap thc tolal closc t1) (l rrrd 10 ,rbtain good qualiq ol
lision.
!c!cqljs! aIIOLE-

. Example : A patient had a prcvioLls lit\'ol) ic LASIK and Fesenrcd \\ ilh Lrltara \t ill r.r tJrrcl surger\ '

. H iSh {- rsphcri(al \bcrlilion\.

. Tl;-\NlO TECNISO oficrs 
-0.2? 

r,rhich is culrcntll- the marirnrrm in ( ) lentitulnr aberrltion
c{rrrection.

Therelbre. becausc ofthe patients high (+) corncxl S.,\. at 6nrnl. Tecnis r\ill be the planncd IOL
lor this paticnt's upcoming catlract surger) to ollbct the {+) sphcricxl aberration

tt



E\irDple 2: A patient had a previous hyperopic LASIK proccdure

negati\e spherical abberation due to LASIK
some lears back- High

ifl tl'le

sared)
:\rmea

Re'!ulting-highty prolate cornea (Q= 
-1.03) 

which is a mlrkcdly negative aspheric cornerl

shapc.
O pied to use a tra6itional spherical l OL nhich offers a (+) spherical aberration to olTset the (_)

ipherical aberration olthe cornea.

spheric

:d iiot't'r

arraliOn
red.lt is
\pecled

rinlaining
r is youg

qualitY of

:urgeIY.

rberration

ed loL

?.lkic len! :

, i-. ea -o ld patient r"ith reliaction in hcr RL of 9.00 ( 6.00) 175 and \Atl.'I. \\ie analyscd topoglaph\

_- g cT. detccring comeal astigmarism of nearl-v L00 D. The other 3.00 D lre thclelbre detilccl liorn lhe

.ire1 optics. Liplaltation oi an anlerior chambcr phakic toric IOL to collrpcnsate ovcrall sphero-

:rJrical reliaction.

-r. thls IOL $as implantcd. \\'e analyscci aberomet c status and the visual quality of this patient'

:rhining the wF rvith cT rvc noticed a comcal aben-ometric map tlpical of astignatism. neutlaliscd b)
-: IOL. lishoul<1bc noted that both WF rnaps arc symmetrical but present irvcfted colours, this nlakes the

. : rotal map very lromogcneous. with co loLrl s close lo glecn and $ ith a total R l\'Ts o l0 l6l mir:rons Fore

- ,,. .u.pr"1.n.iu" stJd_v. ue chose thc option of deco',rposing cach map inio the di+clcnt Zcrnikc

: . rorriais through a bar graph. The IOL compensates ovelall comeal astigmatism but 1n a ce ain d.srcL'

-l n rluce s this. er,idcnt inlot.rl r.et'raction ( 0.75to99').Itaisoitlctucesamildcomaticabcrration.



\er\ li.ontiers in.\nti \ EGF Therapl
Ili \1r,iri Ihirin'. D] Shiljri \jtrtl11r*+. Dr Vda) ('latur\edi'

\nli\t(il rir.r,:r'r..::..::.:.::i,rir,"lk.ilindmoniouqhLtherapyrneurrc-ntophrhalnricclinicalpractrce.Ilhas
bccn rcJ r, :,,.'.,ri..:r.,.:r:::fir..rrionsrlolrq\rrrhbLrrgeoningscopcoldeYelopmcnlandrcscarch.

HIS I1)R\
in.!'l >::::::t;ili;.rrucrJiscorereclaproteinscclctcdtiomaguineapigtumorcelllincwhichinduced\,ascul.[
l.:,..,j:.! :r.:ri:d tr l isculrr pcnncabilily i'actor (\rPF )

l: ','" \-i:.nirlrlr Fcrrirr & colleaguer identiiied a olecule ill conditioned mcdra liom bovi c Diruitan,[o]liculrr.
J.. i. i]l.,: irr.r|npled prclililation ofcndoth€lirl cell & callcll it \rascular [ndorhe]ial clcriveJ L,ro\\ thlr(turl\ E(iF I

\\ hit i\ \ f(;F?
\ hcf ls .n xngx)genicpcplidc dcrived from a singlc sene.Four ahemrtil.elv spliceLl nressenger RNAS code lor
proreinsofVEGl A ll l- I65.lE9.t l06AA, they.[e etlicicnrlv sccrclcd burdjfi'er in rhe]r llf'finll} forheparin.

ln 1992 \'l-(iFwas f idcniificdinretin.r

Ph\'siological rolcs oI YEGF:
. Woundhealjng
. \'irsodilali\.c
. Neurop(rlccti\e
. l\,la intains coronary.rltery

PatholoFi!]l mles ofYECF :

. Diabetic Rctiropathv

. RctinalVenousOcclusions

. Reli nopat|_v ofPrcnr al uriiy
r Age RelatedMacular Degenelalion
. Neora\culrra;1N,,(rnn.
. I ntl'aocu lar tunn)rs

l-

. C Lrmcalneovascr arizaliot

Er olution of-\nti VEGFTherap).

lhe llrst conmrcrcial use $is \r,ith Macugcn (Pegrplanib sodiunr. Eycrcch,,pfizer) lbllowed
llr.I]n (Beraciarlrlab, (lenenrec|) and finall,v came Luccnlis (Ranibizumab, Gerentcch).

by Off-label use of
widel] popular as

.:::--,trir t0da1,.

\lolecular propeft ies of Beyacizumab and Ranibizumab
. Beracrzumab is x full-lenirth rccombillanl hunBnizell monoclonal

r.rnrbrTunrahJ'

. ::-.iId.s both Fc and Fab regions

. :'- .i.-..d inmL Inralial1explcssion system (glycosy]nredmolccule)

IgG antibody (3 ' I rger rhrn

i
I

I
I:. _ . .:r t.r b is x r ecomb inant hlnDanrzed mon ocl onal antibody fragment(Fab)"

: -: - -,tl al herichir.olicxpression system (anLl thus not givcosyhred)

-, -- :: : :: r'crcd to irrcrease its aftlnit) Ib1 binding and inhibiti on ofVEGF
-- ,: .:ji lhlln firll-lengthanlibody

*
\/\4 Mcdical

o
Collcgc, Krnpur
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a

caientech/Novartis

Ant VEGF A antibody fragment

; VEGF-A isoformsll

.18 kDal

2.88 daysr

-2 hours2

Genentech/Roche

ltargets Anti-VEGF A ful ength

antibody ltargets a IVEGF A ]soforrnslr

149 <Daa

4.32 daysa

20 daysa

Metastat c colorectal cancer, non

snrall cel ung cancet gllob astoma,

metastatic (ldney cancerl

For licensed indications: intrave n o us

infusion from a single use via'

' :14

.*:= -:r;t on half-life

Wet AMD, vlsual impalrment
due to DME, visua lmpalrment due to
ME secondary to RVo (BRVo and

cRVO)l

ol

l'.'d\rl-Pd i--".r o'- :r rn/ administration' fromasnge usevall

\TIO\S
.. i indicttions ofRanibizumab are:

. j .rf.ulill (\\ el) AllD
. .:,1 irrpainrrcnt due to D\4E
.:..i1 impairnlent due to maculal edena seconclarv to R\rO

1l\ O and aR\'OJ

- .rJl irnpainnenL dLre to \l.vopic Cl{\'
r .,rrrbizumab is designed and manulacturcd to dte tppropriatc staudirlli l,,r'

r : r plcsenteci in sinalc usc lials lbr intnlitreal inicction

, - .. d indications of Bevacizumab are:

. : . anous inlusion trcatmcnt ti)r piti!-rrrs \\ rtlr l]tal.ti:::ti. a.r ,.::- ,. : - r: :

,:r. iDetastatic lenal cell cancer or gliobla'rorr.l

r ..3ci7unrab is neither licclscd nor indicated for ln\ oculir condirion!

: - :Jlzuniab \ials are iitended for singlc us. rs ar) ir,i:.:.:: .. ...: :

' r.liccnscd intraocularuscitlneovascularA\IL). nll!li::, ili:i: .t-: i
. - J lta n .lo pr(.er\ rl'r e. .rrrJ l-ar c rricJ. _rlr 

.

: . ricontami[ation (particulate or microbial)
'::rll t_or hurnan crror (incorrcct dosc or ilcotrecl Lll u! )

' r not licensed for compounding into smaller doses for ocular uie

.. Lr unlab docsnrt mcct the standards for ophthalmic solutions hecausc of the follo,wing



':'.4
i

. . -, . :::::irri lirr pa[iclc counts in ophthalnric solutions are clearll definecl in US phannacol]oeju

: r' .:,.,f Ler ; S9 limirs lir ophthalmic products: maximum of 5 0 par1iclcs of 1 10 f un pcrmitled in .,

..:::;tf1ltil'..:::; of
i'irapter i83 limits lor ilrha\,enous medicati(nts: nta\i1nurn <l1'

i r prnicles of 2210 um pel coutainclL'

r j:-:iiicant incrcascs j paldcle alen-\it] 1.1days flrllo$ing prepa[atjon hara been seen tn rcpackatc:
..r re izrLmab liom a nunrbcl of conrpolurding phaniacies (1.:0.03 tbr all comparisoris)'

\lDF F i:lrF('TS
:rr irr) Lre potenlial adverse ellccts ofanri VELIF action:

. \d\erse ellacls firrr lacl( ofVF-GF sjsnaline- such as:

r Slot ed ol poor- n ouncl hcaling

o Dillicultv qlot ing rrcw blood \ essels tu raflacc blocked areas

. Ihcrc is a theoretical risk ofartcIial th r-ornboembolic eYcnrs 1.\fEs) lirllo$ irg intrav irrcal u se ,..

anl VECF inhibitor
Theberacizumab l&bc1 states thaL inLraVenous Ltsc hts been l1ssociatcd \\'id1 serious arte a]
llrromboembolic e\enls (,\lLs) rncludirrg tlt_locrrclial rnf't|ctiorr (solnetintcs t'atal) '

\\ hJ so much ofinterest in .\nti YECFI
o \\ie still don't harc arl ideal inlivEaiF
. Clobal maftet of anli \:EGl is )t) billion USS per'l.ear

. -\r1nui1l ,,\ccentr-ix salc iD lnclia last leal \ as Ils 96 crores.

t l( o\l t\fi ACENTS
r !c.,.n r9 r t \ I (,t:.1c. .. .

\FLIBERCEPT (tsavcf. Rcqcnelon)

o l r lca. irrstcad of [Teing an anribocl].to \/FOF molecLrle. is a fllsion protein consisting ofpoltio|
,rl VF-GF rcceptors lirsed \\ith l'c po|tion oiIgCl

r llccommendccl closc ls 2 mg (0.0-i ntl)
r \pcciallv used for cases reliactota to A\.asti1l or Luceutis
e S|lppol-ted br, \'I\iID. VISTA and PROfOC'OL T r|i.tls
\\ECORTAVE,\CE]ATE Reta.ie (Alcon lxbs)

. -: rr,hihits thr c)ipression of Llrokinasc plasminLlgen acti\,ator (uPA) and l11.tn1\
::-':.rl loprotcrnases (NI1\IP)

. t.: l\ il1ts lhe breakcloun ol basertent mernbranc anLl extt accllular matri\. pler enting the
:r.,ilr,n ot \'l ( s

r : : ..r.prrsion lrieLl as postcriorjurtascleral dcpLrt

. .. ril :rlc \\ ith IrDT

, l'l)(;F dru! [O\ ISIA (Ophthotech)

- -, - .'-..1r. iontbinatron ofFo\ista ancl Ranibizurnab rlas 6lrl,; more etficacious thar
' i::.1., . .

. -:- ,1iri!) te strippirig tiom the nerl.h fonned blood vcssels

*.

;

I

F-
\_
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:rnrLl \nklin Rcpeal Plotcins) Allergan

::i r.rdr \lolecular Pannels. sho$ed elllcacY in treatlng \\,et AN,ID as !ionotherapy in a

-::..1\

. :ir r r ol is to conbine thc DARPIn $ ith m anti- P DCiF in a dual-ncting comhinatlor

. - I rRPllr is also being tested jn combioation $ilh Ranibizumab.

' _::.:::tl I tlls is the latest drLlg belrrg lvorked upon.

- - i :::r1! iiit cd in 2015

-' .irihehnics'Integrin pcpride (ALG 1001 Luminate)

' -.::n P.ptide Thcrapl rurns oifthc ploduction. r-ecluces thc leakage ofand inhibits thc !ro\'::
-- .::r blood \essels b) acting against integrin alpha(\') andbcta(3&-<)

. - :.a\\ approach has thc irotential as a morotherap)- (]1 lisecl in combination with exisllig dru!.
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: \\\0( I \IIO\ BET\\'EEN PAX6 (;ENEAND CONGENITAL CAT.A.RACT

Tanmay Srivastava+, Proi Royana Singh+', Diskha Prakash+"'
Prof. O.PS. Nlaurya +*, Pankaj kumal Baraliwal '

dar!rnline association of P,\X-6 gene in congenital c{taract piticnts in a cross sectional
hJ.ad !tud\ orelapcl.iodofI J exr.

',ll IlloD\r Duringthestudl l 7 patielts rnd 33 parents $ ere rccruitcd fi'om Ophthalmolo$. Sir
--rd(rlil Hospitill, Institute of \Iedical Scicnccs, B.tnartrs Hirdu Unilcrrit], \'aran!si aftcr
r: r'nrtd con\ent.All cases underrl'clrt yisual acuit\ usiIIg Snellen's chafl (ifpossible).\'ision $ ith pin
r. ilpos!ible).Retinolcopt undermidri sis,Reliaction bI autolefrattor xnd hest corrected Yisual

..rrir\.Slit lamp eJomination.f)istant dircct ophthalmoscopJ"Indircct ophthnlmoscop) ,\nd
L ltrrr.o11ographl ts Scanofhoth e)es.

R [ \ L LfS i The mean age of male and female patients alTected \\ ith congenital catnract who came in
()Pll ol SS Ilospital \ras.1.3+0.88819.1 and,{.75+1.258306 respetti\el}.\o Pol}morphism in patient
tr itr.trd \r ith congenital calil actr as obseI Yed.

a O\Cl.t SIONS: Our stud) found no linli het\reen P-{X6 genc pol}morphisnr! and patient atlectcd
,, irh congenital ralaract in thii part olpopulation \creened in eastcrn fl.P.

:-:rrtaL cataracts rre onc of rhc lllo\L coillror tlcatablc cnses Lr1 \ isrLel inpainnenl lnd blllldness
:.rr:ri iri'erc\, and te rcsponsible fi)r neall) 10',Lo of all rision loss irr childrert lorldrride.lt:
- - ..r r rnca.dcpcnding (trr the lagiofal socioeconornic dar clopnlcft.rs of I t,) 6 ciscs per l0-0()0 1i\ e birlhs in

. ..nrralized counl cs . anrlof5 to 15 pet I 0.000 in thc foorest ereits o1 lhe \\ orld

ri.nLlill catrractis\i\ibleitLrirthorclurinsthellrsldcc.ld!-oflili.About:0.000to.10.00(lnc\\ cascsol
_ 

._,_lL rI congetital cataract rr e diugnosed cach r car- in Indir'.

J axiulilcl iJ Ltsualh sccn as an isohLed i]Lrnornralit] but ural occuL in associallon \\ilh olher ocLrlar
, ,. !fntrntal 01 s-tstcl]]ic abnornlahlres.ll'a cararact goes LuldetecLed inrn ir1lanl. pemrnenl risull loss
: ;risuc.lfa lenllc0lal oFacit) is ir the \isu.1n\is. it is consicleled rlsuall! signilicrnt and n1[)']ead to
_ :.rrass. llihecaLaliiclisslrlell.inthcllllleriorporlionofthclcns.oriniheperiPher).no\rsLrallos-\n1e)'be

-.:11t

:.Lritrl cati:rrilcts occul in a reliel' olrrorphologic coniiguLalions. mchding lat,ttellat. po1at. sutulal.
, .r'r. cerulean. nuclcar. capsul r. cornplafc. iircnibranous and are olien coni'1ned to a Irortion ofthe 1ens.

. _:irbcrtaticorproglcssivc.'lngeneli]l.thernorcpostcriorl\[rcrtedrndclenselnol]acit]'.lllegreater
- ::r..r!l on visurllilnclio1l

i-:r:taLl cataract is boLll clmicalll andgcncticall\ heLelogeneoLLS: isohtccl congcnihl calatact is usuall\
-: ::.i .rr fir iLrt,:lsonrll donrininL lrait althoush autosonral rcccssi\ c llnal X linked inheriLance lLe sceu lcss
.'.

-. ,.rrl.ir.rs erc LrsLlillll isolatecl sporadic ircidcuts. Ihe) lllc usualh, thelesultoflocal dvsgcncsis
-, ....iai,rtcd \\'ith other oculrr d)sgencsis such rs pcrsist.ut lctal vasculatlllc (Pl_V)- postc]aior
. :: i{lotrus.pcrsistcnth).peq)hsticpriDran\itleous.antariorscgmcrtdlsga|t'srs.postedor
- ::.:-.:r.1. or inlra0terine iDtiction. p:lrlicularlyrubelltr.

I

., . .r'r i,tlrn inhenle.l and associated $iLh olhel di-\eises They require a lill rttelabolic.

:.i:, l,r Pl
. . ''.la BHLl, Votat)asi, U.P)

r
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..:. s\sterllic. and gcnetic workup. Ihc colnmon cnuses are h\f,r.: -: -

i. rnd Patau syrdromes). m!otonic dvstrophv. int'cclioLrs discasc. .- -
. -.:lor rms. andherpes simplex f-l ORCIII). and frclnalLrrit\

. r:r thal dillelent lnutattons in the sai1le gcnc aan causc sinlilar catafacr fi.liti .
_ . nLrrpholo-r:ics ofcatamcts $ idlin sotnc l'arnilies sugscst that dre satrc l1trLtiil,,,

-, . I rr ,, ..1,..

:-. nrorc then 15 /.)(.1 ard senes on dillcrcnt chrotltosontcs ha\'e been associilt.d ..:: -
,: \lLrlutions iu distinct Ijcrrcs. \\1ich encodc thc majn crtoflasntic ploteil1\ ot I I
..,r.rit.d r!illr calaracls of\xrior \ moqrhologjes . tncluLling genes cltcodrll{ ut1:1.1-. t.

r..,nd(ltYliJrr.lc.sspccilicconiexinslCrl-i.Cr+e.anclCr:Oj'.ma.jor.iliur-n,r.11.,,r..
_ :fa crtoskeletal stluctulal proteirlsr'- paired-like hontcodotnaln tt.ansc plin:t :,-:
.l lllrnn musculoaponeurotic lihrosarcoDa (MAF) . and hcat shock lranscrifll.lr :.,-

.(dbo\proteinPxx-6alsokro$nasaniridiatypcllprotcin(_{N2)oroculorhombinjsapr.i:.
r:ri is cncoded bl P-1-\7gene. '

- .r n anscriflion lactuI prcsclit rlurirrg enrbr1'onic deYclopntallt. The cncLlded protcill coni.!: -
- -:.:Lrlndiussitcsthatarclil]o\\lilobindl)N.{i1l1dtilnctionaslegLrlatorsofgenetranscriprror.:
--r.LLior-r'gcncofc\'candbrrindeveloprn.rrr.\\'ithinrhcbrllill.theprorcinisinvol\edind!-\el.-:.,
--:.J.irlizc.lccllsthatprocess\nlell.AsatranscriptionlitcLor.Pilxaracti\atesrndut dr.Lcrr,.lr --

. - rrr Iirttcflls to ensure lilr propcr dc\ cLoplDenl olthe lissue. Mutatiolls oftha p.t\r, !(|a . Lt (
.:rorLs disotdels oflhe eves. T\\'o conltron clisorders associaled with ii mul.ltlull it1c. .1|. ,

.-,l Lheiris.rndPctcr'sanotnal\.thinninsindcloudingolthecornca.''

''.rn!-\'.m.llbnnrtionanilidiaresuhslionrhapl,rinsuft'icicnclofIrAX6.aprircdboxD\.1 .

l:. chtracteristic paircd DN-{ bindinr dolnain of Pa\6 utilizcs t\1o DNA bi ilrn,: ,l
,nrin (l,D). nnd thc hdneodomain (llD). Thcsc domains lunction separntelv \ ie ulrlrT.i:

-.r11 Lrul1llolecular'signalingtliatlequlxtesspecilici'unctiol]solPax6.'BecausalheL.r].:t _-
-,r. lrienaLrl diagnosis ofaririclia i-i nou possible. In adcliLion. sonle e\idencc slrilr,.. .

-,.l.rc::edbr.dantagcdelelissLletoirrduceiimitcdregeneratiol:altiljcial upsuc.int r.-.
.. .'\arrtually be used tu inclucc such regencralion. linall1,.50111.- cancet\. |t! tLJl|-

r',r ':..n,n)b.'.r.i,eCb1 Pt\'rrr .'r o.t..

:i!i iLrqscst potential lerapcutic ilpplicattolls li)rll1_Y6 research and mer 1e.,.
.,i:r\liLndinsofitsrolcrncyederelopnrcnt."

.: rD:-Titepresentstuch'\\,asundeftal(antoe!aluatetheassociationofpAlir,r.:,..
.'.{]r'ict patients in easr".rn U. P durirls thc per.iod ofJulr'20l5 and June l i

-:,.:'rhcstudv.Arllittcnconsenl\r'astakeib)thcpalientmcntioninlrlt;t.:.,...:-
.:..: .rnd dull signcdbv a rvihress a1so. Jhc srud) is bascd on dara hlr r _ ..

:., .tet as no family histol.] coulclbe elicitcd. DLllingthc stud\. l t pitic]i
' ' | | ,o or\. \ \ rI,r.fl..l H,,.f r. l. Ir.:i . c o.'\'..o . \

: ,::.r i r at'tcra inlbmed cor scnt.

. I RITERI,\:

- . ;rjes ol congcnital catalact as pc1 histon an,j clinrrui --.:. .

- : :iJr.l and {uardiar conscnl.



- r.1l :rllantr less than

i \{ I [ >IO\ CRITERI.{:-
1-5 ycars ofage.

(Rozen i et a1.. 2000) for PA X6 gene exon5 using scquences fiotr the NCBI Gcnc (Reftrence CRCh38.r

Prinrary Assernbly NC 000001.12) and thcy llere amplified by Thcrmocycler (Applicd Bio system) --

-\i//co PCR analysis and tslast searches \!erc pcrlbmed using the UCISC Gcnome Biojnlbnnatics u'ebi:j

1- nl rlling gutudians.

Parienls \\'ith llistory olLmuma.

Parjcnls $ith hislory ofuse ofsteroids.

Patients \\'ith history ofprevious r-adi:rtion therapy.

Patients \\ith histort ofprevious laser lhetapy

Patients $ifi poste ol scgnlent pathology.

Patient rcceir,ing trealmcnt fbr solnc disease

Lou birth weight or e\trcnrely malnou ished chi1d.

Dlia collected froln the pntients'records inclucled patients' age. getdcr'. dulation ofcatalact, age at o[sct

oicatamct. ptescnce or ibscnce olother associated complaints. use of an"v medication. antenatal, natal

lnd perinatil historl. cie\'elopnlental his1o1) and immLrnization historl. All patients undclgone biological

\\oriup including cornplete blood count. renal function lesl. serum electolvtcs. li\er l'uncrion tcst, blood

sugar (both fasting and posl prandial).

All thc fttients uncler[rent the i'o11owing tests on fte tilst da) ofvisit and then at ]-cgular follo{ up at 7lh

posrop clay x11d ':1 
Nceks:

. \risual acuily using Snellcn's chart (iffossiblc)

. \risioll with pin holc (ifpossiblc)

. Retinoscopy under nydriasis

. Rcfiaction by autoretiactor and besl colaccted \'lsLral acuity

o Slil lamp examilation

. Distant diect ophthalnroscopy

. Indirectophthalnoscopy

. Ultr!.sonoglaphy B Scan olboth e)'es.

CENETIC ANALYSIS:
3 ro 5 ml ofperipheml venous blood \.-as collectcd lrul1 palient along \\ith parcnts in EDTA coated via-.

liom the subiccts and stored a! -20 deglees Celsirrs for lcss than i months belble DNA extlaction'

DNA isolation u,as done bv "Strlting Out" r'ttcthod ancl dissolved in tris- E DTA (TE) buffcr. Primers used li
PCR alnplilication wete dcsigned using Primcri sol'l\\'are vcrsion 0.'1.0 (httpl,/lliodo.wi.mit cdu/primer-i

!

t
F

!h
tll

TLn
G
*
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(website hltpri,rgcnome.ucsc.edui).

List oI Primers of PAX6 p,lrn L. - -..

tl

TC

Leneth lroduct
(bp)

IP

RP

P,{\6
F\on

Frnn s CCITCT I CAaITCTGC I CT( TTC

t-.

\,\.iAGAGGGC(] ! TGAGAGTC 20

25.1



.ti onsei

. n3ta1

.,logical
.:. blood

.-| ar lth

.ritred vials

.'rr usedlor
J Priner3'
jRCh38.P:
i\ stem), 1/:

: i.s $ebsiti

,..iiedtoamplilyDNAnithcandidatcgcncprime$fi)rsequcncitis.Prim.:.:::
:- ,ri prepared tiom dry oligonuclcotides to make up a u,orking concenrrr L :. l

.-:--,phorcsis$,asusedtoenableustollndouliftliedcsircdlegionof ieDNA\\J. r.
::r.,n.B)separatingPCRplocluctsbl.size.itallo\rcdustoesrilrlatethesizeolthearrplr:rri:::,:

-,\ \Sequencing

.-'.:encing\vasusedtoscreenthecalldidalegeneinthcrclcvnntaffectedindiridLrals.PClRproJn.::..:::
.r .Ln ificd using thc EXa)SA P pr-otocol. Purillcd PC R product's \!ere thcn addcd to the r-eaclon rrr\:-:-

:..lueucing amplification. Scqucncing rcrctions were ualysed Ltsing 3130-r/- Cenetrc fnal\z::
:.rlied Bios)slems,El). Sequellcirlg llles obtaiDed from thr lll0.rZ Gencrrr \n;1rzer rlpp - r

. :\ slcnlsii-)$'ercanalyscdusitgFinchTv!ie\\,er.

REST LI'S-

: rl of I i 5 children wqc adnittcd to SiI Su11de l1l Hospital during rhe peiod ofone vcar fi om JLr L\ lo-:
..:r. l0 I 6 in Dcpar-trncnt olOphthalmologr'.

-:rg Juiy 2015 to June 2ll l6 di1le1ent cases o1-congenital cataract *, ele Iec|uitcd tiom clillirenr dislr icli i:1
r ]rouod eastem Lttar Pradesh. These patients hailcd lot onl1, lioln \ararasi but also othet ncal,b..
.:.rs:Chandauli.JaunpLLr.SanlRrvidasNar:ar'.Ghazipur.NlirzapuranclSonbhadrlull,rr.lrPr.llleih

rri IJ5. l7 r.crc affcctcd rvith congcnital cataracts. Thesc cornprisc of L 1 ntales (17,,0) xnd ar r ll r

. .'\. a sex ratio of I .8i: LThc mcan alc of rnalc and lenlalc piticnts eliaaled !\ ilh co lrlnitiil .i1t:rriir:
-rmeinOPDof SS Hoslliirl \\as.1.l 0.SllSl9-+ ilnd 1.-5-l :r:1116 r!.:r1crr,-l DlrL:L r..:.-:.

., .'\ligin.1.\. 1,..r..:rr.. ,..r. , .: ... .. .. . - \: ...
_ 

- . r'd that max imunr paticnt sulfirilrc tl-Lrll aongenitr l .eliilir i x ..rJ Fll:1.:ri t:: : ,

..:.r.lralsoincludesthetypeol'calrractdurintoncrcarperiodThcr..p:...'..-..-
-,:iirldlotal.Durinqtheperiodzonular(1,1or3l.l1l,r).nLrclelrr(:orll- rnJ:,:-: . :: - .:-

: nr ll pe ofcataract encountered in our stuch, As tlte percentage ofTonLrlar art.ir-_i.-i ,. rr ::::: : . .: ::
.:r: hence rve also checkecl thc distribution pattcm ol zonular cataract accorllirlg ro si\ \\ l. --,::.:,

"'..'r l:,!col rrdlcj:rrlJi,l: tlrrrcr '',i rrt t ttzo tlit l,:,t:.rJ.'1.

.:r :Lso recorded prcopelati\.e 1isual acLrit! md retinoscopy \.alues ol all thc cases. \\c iound tl:i
.-: cases had visior ofrange berween 6,'60 ro 6i I 8 (1.1. E2.l9i,) tb11o\\ ed by I cases ha\ inc \ ision Lr:-n,)andlcaseharinglisionol>6,/18(5.39;). ln retinoscopy doie atonc anndistancc\1e ii)Lrnj

' .'loD)ofthenlhad\aluesbetweenrangcof 2.50DS 10+5.00DSinbothttrericliarrsuhilconc
:,1,-rc.: 2.50 DS ancl > +5.00 DS valucs in bothmelidialls respectil clv.

:,.s,r|ccorclcdpreoperativclundusdctailsofpalientsarrong$,hichin10(58.E!n)ofthcm\e
.:.- all thc fundus clctails r.crv clcnrly though cataract while in J (17.69ro) ofthem we hacl som.'

iiualizing fundus dctails. Wc could barely scc ft1ndus in renlaining '1 (23.59/o) of rhcr:r
ihasr-.1 cascs undefl\,ent Ultlasound B Scan oftheir eles \\,hich u.crc found to bc absolurci..

- .roked lbl preoperative uial lcrrgth of cases for platrning ol'surgcry and prcdiclion (r.

- r:'.rrl outcomes. \Ve found maiority ofour cascs had axial lensth bcr$een 2l) ll r:r:':
- :.:rhhadaxial Iength lcssthan20aidgreaterthan22mm.

. -::Jan\ cat cataract extaction l'ollo[.cd by intraocLrlar lens implanlatio.. Sub-\cquaii, ..
..rl ucuitj \!as also calclrlated after onc onth ol surgern. \Iajo1i1] (l-+.Sl-j' i,ri,:--

. ---,iacuiL; ranging between 6i9 6, l8 and two oftheDr obtained visua I acur n r,t f, U 1 , -
. -:, :.'urir of< 6,'18 aftersurger-v.

Trn

59.81

59.19

l\\6 sene lbr novel pollmorphisrns that coukl be uscd r,.. Llet:et .rr :..-, .



!. | (tf.rtrcnls alrcltheirparenl-r. fh. alnlllifle.lproducls ti)r
. -. r.,,I,:laa11)segclcleclropholcsis(Fig.l).

.-,r .r (;.L Ele.tl phoresls (AGE )llnplificd p|odrrct ofcongcnrtalcllaract
-: -i,,rr. Ir,i.-r(rl.t6-1.l5:t.36-i.-tai6.l9j.j9.:1.l9-s)ofP\X6L\o1l5.

.- rr'( !nirhle to detect an\ pol!norphism in pitient altccted \ri1h congenital

- .:lO\ Acrcsss.ctionalhospilalbajcdsLudJ$asclone1molringpalientfronrdilllrentpaltso
- . - ilirPradeshthat\\'ercrcL11edfl)rtreet]ncntinssHospital.BHU.lnourslud].it\\esobser!'edlh''

i:r iist I \ ea1 lhc mlle to ttmaie ratio * as 1.33: I . Hou er cr. thc |alio is vcry hlgh this lnay bc dLre t,

.: r:r.;,timatlon o1'the truc siluntion sincc: in India rnanr pcople do not come to hospitrl i1'a gil child lrr,-

- fJ tif disease. l his nccds a door to door stltdv of d location. in our- stud1- \\'c dicl obsel\e lllal th,

,-.r:lnecofzol1LLlarcataract\1asl1lostpre\,l1lenlandthaloflluclcar-toli1l.sufl]ral\\,eleleast.\vcconclud-
: :,rnuhr o| lame11ar calaract is lhe most cLl mlrr tvfe ofcongcnital catar-act as ilso dclrollstrated i:

:.r:;tuches.

.. ali\tr.ibLttion accordi g to reljgion sho$cd rnarinllim nuntber of atlccted palicnts belorlg 10 Hlnl.
: rtlon as in Indian scenario rrrjoritv helongs to Hindu cfininunil).stud) in\ol\ing fiorc crses liom Ll:-

.. '.l onr l:.r'url. ). \ . :'rr. r(\.r.rr..
\1rjorjt,"-ofoLtrcascshodprcoperarircrisual rcuitY bel\\ ecn 6 I 8 6 60' This is drre to thc lact dr''

:,,:r LLjeilcataract clemonst|etes dillirenl grrdcs ofoPlcitics ill dillercnr areas ol lcns u ith possibly clcar al'c

: L..r!\ cen zotlcs. Orle ofthenl \\to had \ isual acLrill' ol'- 6 60 mal ha\lc bceu due to total calamct in \lhiL
, rolr Lcns *rts opaque lhos clid notallo$ .ln)' light to lass liltoueh

\lajorit] ofthe cascs \'ho undern'cnt reliloscop) \\ilh eva ointlnenL iltlopine al o1le ann distnna'

-,r ellcci I hvpcrmetroplc lirnclus. Jhis cor-rcleles 
''e11 

rvirh age oi prcscntalion ofCiscase..\s majo l).
: i:a ltttierlts alc chilallen thcir e) e ball is in continuous phasc ofde\ elopnlcnt hence hal'c a h)'pednellofl-

. :niiLs till age ol E ,vcar.s. onc ofthatn \\ ho dcntonstraled a ntvopic fitndus nrav hrve bcc]l duc to lenticul.
-r.,rpic inducecl b! catar.rct. {xial lelgth rlso lollo\\ed lhe sarre rule of h.'p.,rmcrupir as nr.rjorrtr

:::udusdelnonst|lledarialleDgth r ngilrgi.(nnl0-21 nrrn.

lundus cletails could bc deciphc|cd in ota-lor']t) ol cascs as zonulaf catalact usLlell), allo\r for fund.

.\.trtinition thlough cleu ponion oflcns. In cascs \\ hele details coLllalnot bc ipPreciarcd \'cre fossiblv Ll- -

::1.alerdcnsityol'catxrdctandii\'oh:crlrelrtoiallthezonesoflcnsi]icatalact'Follo11ingsufgcrvmaior:
;i,,rr Pltients clevelopcd lisual acrLitl' o16,,9-6 ll $.ith r o ofrhcnr hrvins \.isual acLrilV of616. onc pati:

:. - lopecl6, l8 r,ision $ltich n]a\.ha\ e bccn due io ccntral nuclearDaturc ol cataract \ hich cliclnot allo\ r,:
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DRY EYE IN DIABETES
- Ksharna Drvirvedi*

. . rRir\llr I{ccogniseilrs I lacrimalt'unclion lLnil (LFLi) d\': fllnctlon di s casc b! the irtemaiiona]

- ..: :.rnl|lri.LFLliomplisesol cornca. co{uncLr\a- laclimelgland meibonrian glands lidsand

. .r:.,..riou bcrrveen tirem. Diobetei rrcllittLs has kno*n ocuhr cornplications e.g rliabctic

.::,i J.lluracl. buldrl_ eya s)'ndrolllc is rlso colnlnor in lllcln'
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. l::1.i.1..11. fi|r instabilit-v'. \\ilh potential dlnlallc to ocular surlacc. lt is ilccolrPlnied b,v increased

. : ,r i\ o l lhe tear'lilln rncl inflammatidl olthe oclLlar sudlce.
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:r: ,r . Ire\ alcnt itl irdi!idudls Nith DR rCS\{E gloup as colrptrred to non-DR group '

. I]OI O(iY OFDN,1D]]S
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:.rLrctlonoinurnbarofsobleLcells.callsingdecreascillmucusproduclion.llenc.lhrh\j:.:

rl.Lcr\lo\(.JnJlr(lJrr.lll,'\e. r c'.ll'''.ro'
:..nrans mLLcosal alld ocular surfacc alc colered i]tnd protccted bl a ltigh ::l:.:

.:r.he.rr,il-vgllcosyaltcdprotein.thichissecrctcclb,-vSoblelcelllnrlde\ogenousglands \bnLiil' li.'
i.rfmucilrshar,ebccnirlenlillerlthroughoutthchunralbody.atlcast7Et)p(\.1rEpru\trrL r -.

...i1 is secreled bv conjuncti\,a1 gobl.rs cclls rnd comcal cpithelial cclls and corltributes 10 the nru.r,:..
..rlcs t\!o pur]rose l.protcctil e function 2. !ornrs lhe glycocal)'x that coirtribute\ n) ce Ll adhesion nr,'1.:'

. : ::lnr h)drophilic.
..l1qf\EURQ!4fIIY hypogl,lcelria caLrscs coll1crl ep]lhclium bx[ier dyslinctiorl a d con]--l
_:iht.bencc the tlophic chalges arc seel1'. T)l]S is co lmoD in palic ts \\'ith tlpe I rlilbeles mellitLi.

:irtrd wlth pohneulopathy. lmpaircd cornerl nculons an.l l'educed comcal scnsitivit) have been repollc!i
.ritic paricnts wilh pol-lneuropalh] \{)'ellialedA dclta and tLlmlelinatcd c fibres;r|e the nraif nelrr.r'

: rinls ofhunlan cot'llaa.

i F]!!!DI!I!\I:I IQN

Id thickless lespcciallt the lipid llter ol rlrc tcar filln].sLrlrilit).comea1 sersilivilv and lcar quanlil) \\.r.
irnrly decreascd in patienrs \\,ith diabetcs Tear- film stxbilll-v rras in\,erselr associalccl \1ith thc l.lil
.rlh) score

.(](iE\ESIS
Insulln is critical ibrprolilir'aLionolacini[l.1crinla]gl]]ndandcolnerepiLhe iillcclls

i Iligh gluco:c lcvel il] diabctic prilients lcads to increased exprcssion level Lrfadvanced glycolaleLl ; .:

produclsmodltled proLei s$,hieh me\' bcuscd as biomlrrkels

r II,-vpcrglycemia initiates an inflilnnator\ cascadc that llenelaLes irln.1t. nnd adJpti\ c ilrnlrltlr- r. i
oILFU

, Hypcrglycernia ceLrscs tear' lilm hlperosrolaritr jllducing hyper'osrnolarilv ol thc oculir rr':::,--
epilhclialcells-sllmulating a cilscade ole\ enls thal ir1.ol\.c N4AP-Kindse andNFKB signalmg ni:lr: '

'Theexpressionofapoplosisrclatedprol.inshasbeenreportedtobcillcreased
'.ICAL FE1\I LRES

- .ne.ssc[tiallv thc same as non-cliabetic I)l]S. Glittincss being the lnost colllnlor s\nlfrl.'j::l '
-.:l\'i \,ision, photophobit. itching alrd teari]l!: arc thc othel conmon s\tllplolns. Sisrri -': l-.
-:r:r and TBUT \,alues, decreasc in corneal sensitivit},. dccrease in telL meniscus hcr{|: ':
_:urlace etc.

:.\RLYDIAGNOSTS IS CRUCI-{L

Severe DMDES lerdsloulccr s econdar)' bactcrla I intictions' c omell sc arr iri !'
D\l l'1..,.\r.'rp.r'jcl.(.l,,nlcf.r'il ..

Ir not onh leads to occuffence oidry cve but simultalleous]! aggri\l:L': :

:.rsistent epjihclial detect.

ru-! oF D1..r GroS/J

riectile tests lack sutllcicnt sensiti\'ity and specificil\ in ::::
i]\IS AND SIG\S ARE NOI AL\V,{YS DIRE('IIT PRI 'J' :

. r . ES l S. Thcre is batlcry oiinYestigaljons avaiLable iL,r :. : . , -
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i .l I( \lRt
--.t:l. lt:.is.-LsesliaqricllcvofocLllarsubjcctivcs)nlptom\fsoren.ss.bluncd\isionl.dilficlLlt]

' - ,.,'.r ilor.rion []\'.\isual drsphy unit. dlir ing.r'cading] rrnd discorrlfol,t due to el1\'rronmen!i]

r'::IlLlil\. hlsh \\i11dl.Thc patient ans$crs Il qucstidls \ith hishcr s(orc' Ielr'\(rlirg q e.t(r

. \r,,r.ranle: ()-l]nodisabilil]'-13-lllightdqclc.2-l 32moderatcdrycleand-l--l-100sc\cr.dr]

.L Hllt\lER IEST

-:..:.r\arudindirccttcst.ltmcasurcschangcsin\,ollLneoIleiriinl]rcleeLreser'r'oir.SchiLnler'lrneasures
- :..:.rction\!hercasschi|rer':nlcxsuresthcba-selsecreLioli.Snipislbldedatnolchandplacedatjunctior
::::-:l . rnd lateral lhird ole-'''elids ancl all,-rl ed rhcle lol5 minuLes rr ith normalblinking. \:alucs ofless lhan 5

: : .. ., .nornral. 6- l 0 mnl is border'li c $ hereas mol'c thaD l0 L nisnol]ral.

IFBL I

: ..!.s5er l.ar ljlrn stabilll}'. No alaesth.sia is rec]uired. Appl] a flourescein sLrif al'tcr inoistening il \!ilh a drop

: :nr!.lnrl ralillc to the lollcr tars0l coniuncti\'r. I he limc lapsc bctl\ een the li\l blink io d1e appearance ol dlc

r::.r rilndom dry sirot \\ a.i lal'en.Less lhall 5 sec(,nds il consillcrcd se\ere (Lrv c!c. \'helels 6_10 second5 rs

',d:retedrJ c\'c. Nlore lhLln 10 secolrdsls.otlsidere.ilobc llornlrl

I t \R OS]\IOL,\RITY -\'EASLRE}fE\T
.:r,:lssessedb) licczing poinl dcp|essio. lcchni.lue. and has b.cn proposed as Lhe golLl -standar-d tell lor lh.-

.:r.rgnosis ol DES. Ho$ever it is technicall) dttficult. cosll]'- tirllc.ollsllLllillg: ind rcq ircs lear \olume mucll

:r!h.r lhilll thosc collectable iu several tonns ofDllS. It can Ilso irrduce excessi\e rcllcx lcarinll durin!:lcar
lrr '. : rPl. z< r rl r' ( ir'J

TE.\It }tE\ISCL S HEIGHT ]\tE,{SLIRE}I[\T (\IE\tSCO]IETRY)

lr ii used to diagnose aqueous te l dellcicnc\'. A rotilablc projcclioll -\\ 51em \\ ith a tal!:cl comPrisillg black ani
.rhrrc:tr\res is proJecled orto the lo\\'cr cclltrxl lcir tllnl ntcniscus. lmages arc rc,:orrled end tlanslerred ti
Jirlputer in ordcrto cillculatc the rtdius olcur'\'llLure. S cl'c ra1 a lternllti\ e meLhods ha\ c been proPosed 1o achie\:
ti. irlne e.q. using a video s11t hDrp biomicloscope. nrcasurcnlclll rtier rnslillxliolr oitlLroresuejn elc. Cul off i.

I I nnn ( Ir,lrcll et xl2001).

LIIH I:R F,\C I ORS WIIICH N,I.{Y EFI- l- alT Tl lE Rt.Sl,LTS arc socjal coDte\1. en|ir-onlncnlaI !orlditions. rac:

:...rLlts. So thev should bc kept consta[t aL all tb]lo\\ LLP\'

,'R! \ LNTlON {ND TREAI\{EN-T

I:.r: il lm d] slunclion lncrcascs the illci.lence ol'd$'c\e ard itlso :lggr r\'et.s thc ocullrr surlitce. \\hich induce:

-: :itrrl d.t'cct. Treatment protocol oldrl' eye $hcdrcI rlirbetic or nonilal-.ctrc is csscntitlh Lhe slrnte. Ar'liilci-
:: -.r i ir. drug ofchoice lbr symptonll1dc rcliefo1dry c)c.

-:::: rnilrnnnetory drugs alc lcquired 10 \tabilize dre ocular lsultacc .rnd Lrlock lhc inllllrlrraton'cascadc e -
- :iLjircroiLls. norr steroidalanti infllnrmatorldruqs.cyclosporinc.\.1lL.rL,]inus-eLLlologousbloodscnnne::

, ..1. .r,r.e rr alion of ]nildcr steloids rr-c rccomilendcd 1or shorl.r r\rrrltiorr ( l-l r.eks). It supprcssci :i ,

. ...:r ntllir.tLil)nrndincreaseds]'nthesisoflipocol_Lin.Ilulilili(-rilf.dlifoscjtoinlecliotLskeratiris.Her..
. r.,: l' adr iscd.

::rr.idiil aDli-inllemlnetor-Y
:' : :r; :rt clttps rnd tacroLiuus

Llnr!:s iu'e satir xltcrn.lli\ i :,.r b.onrtinac. lrrmrnornodulalor : ,
ointltlenL uc llso r.sed. Thc\ lfaraaic lcar production. suppress immL.

cclls bvinJlilnnn0irnr bLrI thi\ raalucc thc cornealsensitiritvso usr!;: .1 r:ilLrcc damlgc to gobleL

: , ..c :.; \1 irh pr ccaution

I

- '.;::rul. rr r d|ops contrllrins inlnlLrnLr!lobi:s. r itamin .\. 1ibroncctin. grorth laltots and ani:
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td&l:::.ij::,, ;rrokines rvhich are essential colnponents present in narrrai :3j:] : ', ::._:: ..::_i <- - r
&{ !..r:-- r:. ser ere dry cve and persistent corleal epithclial delect. HoNe\.: :: .. .-:--i....._-
p5r- -... : :r.iLlion.

h:rn -: :,-:-':.': Rcbarripide [quinolonc dcrivative mucin secretogogc] and othcr: a:= -:::::: - ! : -- ! ! ::: .
i!d. le--.j::i.lre un dergoing research.

flr ttr!^,:i- :: DR. increasing prevalence ofDN{DES, is ofreal concem. lt prcdisposci (. ii.i:i:-r.-: }-.-.
{ri!rr. j- -t:::a Is and also rcduce s the qualitv ofvis ion in normal comca, Hence ocula I surla.:e a\ j:- t-:,a - -t--,! t i1a- ilrn pan ofdiabetic ocular examinatlon-tvhether hcishe is symptornetic or not. pr!:€n::-,. :.:
ro.i.,ar-..- ':r:nd anti-inflammatory drugs arc rccommended to improve the hlperosmolar slate r-::-,:: {!
&:=!.< _:a :oaal inflanlmatolv reaction.

i: \ 1fs
I L Di.lbetjc retinopathy
-:j:D^ e)e svndr'ome

I1.1DESi Diabetes mellitus associaLed dry eyc svndrome

- '.1 Diab<t<' mellitus

-:- : Lacrimal function unit

lE ' : i:)iaES

'.1 P,.\lanaviat, l\4.Rashidi, M.Aftharni- Ardekani, M.R.Shoja, .prevalencc ofdry cye syndrome a:u
: r.iric retinopathy in rype 2 diabetic paticnts." BMC] OphthalmoloSy. i,ol 8. anjcle 10,200E.

: S3itart. l.Strcmpcl. "The dry eyc and diabetes rnellitus", Ophthalmologe. vol.9l, no.2. pp:_:j-
-rr..991.
\1 Hrrm and PDc Land. "Self-repoficd dry eyes and diabetic history.', Oprometry vol.77. no.1 l. pp:j_
rri :l)06.

- . \3pp. C.Abela, l.Polzer. A.Derbo1ar,. A.W-edrich. "Ts there a con.elation between the se\eriN ..:
:,:ericretinopathytrndkeratoconjunctivitissicca?Comea,vo1.19,no.4,pp487-4qI.2000.

. i - \lcKown, N.Wang, R.W.Raab et al. "Lac tinand othel newprotcins ofthc laqirnal funclion ur::i...
:. :":rimental eye research. \,o1.88, pp848-858, 2009.

';.-.. 'trchirldtleye:reportoltheiesearchsubcornmitteeofthelnternationalDryEye\LbrkshoFr:,.-.-
::31-)cular Sud'acc, vo1.5. no.2. pp179- 193.2007.

- \l u.kla. K.Miyata, YNagai et a]. "Corneal cpithelial bafler function in diaberic patienis--. C:.-:e:
: i-r. no.l.pp35 37.2004.

. > - G.Tseng, L.$iHl1st, A.E.Maurnenee, "Possibie mechanjsms for the loss of soblei .a::! :: :--,.-:r_
t ::.jintdisorders,"OphthalmoloSy,vol.7.no.6. pp5,15-552.19E4.

. i 1 Hlndiuk. E.L.Kaza an, R.O.Schultz, and S.Seideman..,Neurotrophic come:ii -,:-;::s 
= .t:i=..::

:-.r- :rus." Archives ofOphthalmology, vol.95, no.l2. pp.2l93 2196.19'lj .

r rl f3sjen. E.K.Akpek, "Dry eyc: an i[flammatory oculal disease,,, Joumal ..i oE:---j_:j i:l: , ,\i!].
-.i*-:rch. \ ol.9- no.2, pp240-250,2014-

\l l:s,ain. R-M.Shtein. A.Sugar et al , ''Long tclm use of autologous i..,:r :.i , g.: i:r.; :.r =e:--:-.nt ofdry eye discase. 'Cornea, vol.i3, ro.ll, pp 12,+5-1251.101-.1
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.TL D\ OF C.\LOTROPIS INDUCED OCUL,\R TOXICITY ]N WESTERI{
RAJASTHAN

Dr'. l{adhmcsh Nlittel Dt. An ind Chauhan

\.R{)DL(ITO\
- i irf,,.crl1 1Fls. llbcloLiging ro Asclapiadaccae lbril! gro*s gcnerall,l in desert areas ancl i.

,:.-,:.. f.,ii"t,.,. t, tnoii. ,t;t lbuncl rnainly in Assarn \\iest,Benga1" Rajashan Pullab

,',,,tf,.*"st.1ll"1.. lr i\ cnllctl-\L rn llintli ancl '\konda in Bcngaliand also knotnes Sodot::

illLi.frr.r,f',. Il prcdLrccs coilious amotLnts ol thlck trilkl sap *hich plol'uscll'elLidcs oul oi:

I , ..,1r.1t",,*,*stall,oftheplanrnlsocallccln'rilkueeds.itis corrrrlonto get ocullrit!ulies causccl I''

-,:: i i.lll,,i."io, ino.,riation olthe lat.x \\'hi1c c,lring it ol pl.ckirg t1o*"cr lor * orship oilo.cl shi'a anc

-::r Juring plal ing.

B.l E( flvl1-

calotloPis fig.l

Thc latcx oi (lulotropis lttotcrtt caLrses sigiiticanl ocr'rlar-norbiditl \\hich ma1- f'
sinplc health educati,m like irnfoltance of l'ashing hands atier handling ils flouer ar:-

::tl.1hle bt

, rr.,.rtthcsnectrlll]tofocLtlartoxicit),lbllouirgaccidcntalit1oculalionoflatcxofCalotl.opisproccra rr

,,-,...tr.inl"J,trulf:015anLljul,2r.)16. All p'ticnLs utldc'., ent complcte exam inetion inc luding r isua

, .,... 
_"*"rr,rr.ir,,_.rit 

lamp cxunrinrtion. firnclus eraluation. tonol[ctr_u- ard fluolesccin stairinc.i:. 
rran t aaJtira*lar rric|oscop1 .r'as canicd out in soma crses to contiflr presencc ol corncal oedem:

.: : ' rlLtetc endothelial cell coLlnt and morpholLrgy'

t r oDoLoGl-
l.i-.,'. .l.tini."t ,tudf: Ilost of the patienls in orrl stucly *'ere malc ancl t1rcy goL injurccl \\hi1e cuttir'-

: ,1,:-.1 child \\.ho ,r.a.s playjng \\,ith plart slem and two fcuralcs u,hile plucking florvers got injuied. r-

-l ,-,..o,r.,labu.nirgrensat]onanil*atc.i,,g imrlrediatclJiftcltheaccidcntalsplaslingolCnlotrol'
.. j: r.a,1 r. ith bluriing oi r ision rvithin t'cu hours ' Thet c wlls m ild discomli)( although nonc ol i' '

:-,,ll,_d an). signiicant pain. There $.as no histor,v- oi oculit| t1i1runa., surg€Lv, or anl" oil_-

, ,..,i.]cn, in ait. ofthe patie.ts. 1he 
'isual 

acuit,v *,as va.irblv reducccl in all elc u'hile in :'.
: -:..rL;bcstco|rectccl\isualacuit1(BC\A)rras6'(r'Onslitlanrpex'rrinatlonallevessho\:'l _,I .i,..',,,n.nnr"alcongcstion tnd thcrc \!as corneal odellla and desccmet loltls plesetLg

Dr. S N x,leclicxL collegc, JodhPrLr

. Dcpxrtrncnt ol Oplrthrlnolog). Dr S N N{edical College Jorlhp
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.'i (KPs). Anlerior chaItb!)-slLr\\ed no cells or Ilerc. Ii:. i:.:.t ,.:. j,
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i --:r: r:: .:ltrins ofani:1con iunctiva
: : : .,.:..-"L.q1.pisrnilkinury
-,... --1 . .,rs; of post calotropis induced comcal Lrlcer duc to deiayed presentation at hospital and

.::::--.:: !3kan bv some localquack rcsulting in poor visual pr'ognosis'

slit lamp elamination ofcomcal odena Slil lamp exninatioll ofde\cemct fold on

and descemet folds r-ctroillunination

DISCUSSION.
The sap of c. proccra is acidic i11 readion alld runN bluc litmlLs rcd . on keepilg fol some timc the late\

separaies into'a $.hite coagulum and clear serum. Latex contains seveml alkaloids like calotropin.

catotorin, calcinin, gigantin, strl-chnine Thc serum is highly toxic' Gigantin a white crystalline

:Lrbstance isoiateilfrrm ihc ser.umhas been found to bc 15 20limcs as poisonous as strychnine'. Previous

,epofis sho\\,ed that accidenral contact of (lrilolr-dp latcx i11to thc cye caused violent kentoconjunctivitis
,,, irh nrsoci,rtecl co-eal edcma and gross dimncss ofvision bLrt without any pain. In this selies. all patients

prescnred wilh suddcn clilnncss ofvision rvith photophobiii due to corneal edema u'ith Descemet's folds

bcular manifcstation may be duc to either acidic nature of milky latex or tolin presellt in latex- A sludy done

br Col Shrikant \\hikar , tsdg VK. Srivastava sho\r ed two stages olcalotropis tox iu it)

r I tstage ofacidinjury (2) stagc o1'toricity

Stage I manif'est inmecliatel"v \\,ithburning sensation. pain and photophobia- There is staining ofcomea

:nd ionjunctiva due to cpithelial def'ects as a lesultofacicl injury.

I: Stage 2 toxic e{lectmanilests after a fcx,hoLrrs 1\,ith diminution ofvision. The noticeablc cause ofthis
., ,. c,t"ntcaloedema wlth lolds in I)escemet's membrane.It probably occursbccause ol toxicity to corneal

-:ldothr-lluIn

CO\CLUSION
l. Initial lirst six hours of injury are critical , ilpaticnt comos 1\,ith in six hours of injLuy thcn visuzl

prognosis is goodas compare to the paticnt \\'ho comes later
I immediate rlash rvith nonnal saline orplain water can prevetrt severe visual loss

i Topical steroid u,ilh c-vcloplegic in {brm of homatropinc is eflective dug modality $'ith suppoftil '
ireatmcnt in fonn oflubricant and a1lalgesics

I LLrcaltreatmentisrotadvisable.
: Immrdiate u'ash ofhands aftel contactu"ith sap to avoidcontactu'ith cyes'

REFERE\CES
. li.iar \. -\gar$,alPK, Agarwal BL. Toxic iridocyclitis caused by Calotropis lnclian J Ophthalnol.

;-1r: lf: l5 16

I3..*Sl,-BhaumikA.MohantaA,SinghalPOculartoxicitybylatexofcalotropisprocera.Indian-i
:::::Lrol 1009:57:2i2-23'l

l' --.-:.:::: S.D\\i\edi PC. ChaudharyP,Chalisgaonkal C, Rahud J.Ocular toxicity of calotropis e

- ::::ll:r\ . Indian JOphthalmol201 0:58: 169

- l:- ::. \. Ch3ndrakar AK. Garg ML,Patel Ss.Calotropis Procera eirlduced keratitis hrdian J
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-i.rtion of ,\polipopl'otein E (,1POE) gene in Primarl Open- \nglt (,l.rur' nr'r
(POAG).

Panlia.j kurar- Baran|al*. Prol' lioycna sineh+' DL'i : : '
Prol'. O.PS. Nlaul'a''*. Ienm.rr ':

: .itigale the associelion heLivccn Apolipoploteilr E ('IPOA) genc ancl l'rinr''rr .'- -
,'OAai) in a cross seclional stud) of castem Utter Pladcsh ilnd cnstern Bihll 

'l:__ 
r':'

r.irscs(17.rer1,6\\'unen)xndl7conlrcl(li1rcn.6\volncn)wer'undergoles\51':]i":
', ,rlontic clisc. r'isual field cxrnlination \\'ith automatccl stllic pcrimelry'. lntraocull1l press!ii:

-..:.iurenr \\,ith Golclmann dpplantlion tonomeffl. Spect|altlor'nain HD o(lTrlscdtonlei:ttr;
.\Il.Ss, Cascs and co]lholtele gcnol)'pcd \\ith po1-lrlerasc chain reaction-lg\trici oll fl.r!rll(|1

:rorphism (P( R-Rl'LP)

r. rrenn ages $ere 51.00+l'1.190 and 52.26112-'12'1 ]ean 111 PO,\C and control {rortps'

, \o Poiynolplisln incascs llectcd witli POAaj \\ as obsen ed lntlaoculal prcssurc(lOP)'

..i,r{CD)ancl IINFL thickness \\ere conlplred anong cascs and control 'p\ilue'005r3:
-.r.ts italisticalll- signiicant.

.r\:Ouslud!lblmdnolit*bet*ecnpollntorlhismsin'1/'OIgcnc andPO\(iirr'IflcrL::--
. rJ eastcm Bihlr patients. althouqh t lxrgel sanlple is rcquircd to 'ltlciJil' 

II'" '::< ''I'l':'''
::lrpolynroryhismsiittheplthorenesisandcoutscofprltrrtlopell_1n!l'jl'l'L'"r''l Pl r\!:

: tction

r:.: is chrdic progrcssi\e optic llcul!Pillh\'.hrlrlit;rizlJ L'r'rl1i' r''l _ :''l L

':l.l loss. Eleiated int|aocular pr.-ssLrre (1OPli: gerlerelLr x'i'fi"Ll '1: 'r' rr"
: qlaucona. horr'er eL. laclots other tlran IOP nlso fla) rolc i11 the fxihogenl:: '

::.r. pa|riculally in subjects \\'idl nonral tcnsion glaucoln (NT(l)'

::1t 1s the leacling cause of inevclsible blinclness $r|lcl$idc and has beconre on,: of ll,i t:1.,.1

:-::|,1health issucs crurcntl)- being contionted by nrankind'. lt is tltc sccond lendillgtaLlse ofblinahrai'
iJclestinutedto:rflictabourJ0millionpcople.rith6.Tr lliont)ffiescbcingbiliteralllhLitrd ,'

"l lcttling tttu:c of Ltlinlnets i ] dtd .l) tnillion peoltlc to-e ctllctlccl uccouttting futt' l l lt),'.,ti,:.

. , blinclne.-;.^ thtc ro glalrcrrrra PrintlL_,- opcrl angle elaLlcoma (POAai) is the miol t)fe o1 i)rl11l._'r

-r:rin'nostpopulatir,s.POAGisageneticnllyheLetogcneousciisorderandatleastl2gcnetii..
'.., ,i]^pp.(i for POAG of nhiclt onll G/C/,{ (m}'ocilin, ll}O'), GL.C-I.L (oplineurir) (li'
, tWD'icpeat dornajn 16. ,r'D,R-i6). and G!'(3,1 \() tachrane P450lBl 

'l'PlRl\ 
i' -

-.:rizcd''. Hot'cr er. mutafjons inthese gencs accoultfor less than l0'li' olP(IAC ccses ll itf"
: is a complcx trait aud oultiple gcnes, cach $ifi allclic laliations and

-.ure 10 thc palhogcnesis end phcrrol)'Tc and inclcasc individual's sr'lsccptibilil) lo gl'rLr' : :

:..rth1. uitb no pirricLrlal gene having a single dominant el'tect ' Cunentll 'e' < ' - -

-'.1 to be associated u'ilh POAC. and lhe apolipoprotein E (APOE) gen!- lrri ::- -

-.n1ein -F- (,.1POA). \\'hich is thc majol apolipoprotcin in thc centrll 
"

' :olc in ncural limction and repairalielinjury. APOE is uf regulated ir: -'-
- nrd \\,lth antioxidantpropellies'. ThcAPOE gcnc hasbccn mrtp:':':'
' rl, nmryhismhas three alleles in eron':1, naruel). Dl. €-: a d'-1' T : :' :

- . BHL. . \''a nasi -U.P **Dcpatment ol
, T\ PEI BhubancsBar)

,,\V
l\1s ts:l



' r i'r..\,1\Lrc::tj-l L-1. a-l ...]. a-+ r-1. !l'€-l t2rlj'l 
'nd 

lrj''''tr'' ApoE isolbtrns mav ha\'

- 
-, 

lt,l., \: xrtluxl c(rn:r.irLron ,rr djlation il rrscular dvsrcsulation because ofthci

.. ,,, t,1-rJi."rrpo.t in lll. blood circulatior. Atherosclerosis nlaJ' rcslrict blood,supfl)'lo tlr'

.,. ,fl ir rtSoli,,,"'J .titir atheroscle|osis L rpicl or iclaLi'ltr assoclated rvith alhcrosclelosis canb'

- : _ :ll3 anli-o.\l

- :::.::li c then AP0

',r..:,,'l pr,f. '." c. \''.rl \oor l' '"lr' r eJ'r\ \l'''l t 'tr' bee "u rt t'

- :::.::ric than APoE'1 in inhi pcloxide-incluccd ctloio\icitv in cultured Bll cells

. I ilriss. due to reacti\e oxvg.n spcciei is a cause ol rclinal gangliou c'll death thus lceding !i
1..-r.o,l,,ninglaucoma".ltis'likel)Llurth(l|,rE!cr,,I)p.r\ilsso!rJle(l\\i1hprolecti\cprop.rlicr

. ,.,:r;iit ".a;;genelatioringlau.urrrr.t"lmor'"urteltLl'L(t".\rJJtr\edemxgesthanElorEJ'
: :::r.rr.\r.ithasbcelsho\lrrtobcs)'nthesizcdb) NIiillercells jccretcdintltcritreous absorbed b-v th'

, ,,,,,.,igrn-=iu,n ."tt. tR(iC). and tr anspolted do*'n the optic rlen c '' 1ts possible lolc in RGC nletabolisnr

-.i .:io,f,"ri, tfo, p"r1ic ular ,'\PO E isolonns coulcl be tclated 1o neuronal dlmage in ghuconrr pcticnts

..;.."'ifr" p,,a*i"isinilltities bctueerr the ccliular everts leadins lo dcgencrrlion in both Alzheimcr':

-l''.,,.. rn,iglru"on,"- lhe higher inciclcnce ofglauconia in '\lzhcirler's diseasc ' ' And'\POl-81a11e1'as"

.,.i t". Lo, +iii,ltr6"i-cr s cliicase. Alol-- seerns to bc a pliable clndiriate 1or gliucoila susceptibjlit!'

''IElII()l),5

IIc nr cs!'nt stud\'$as Llndtl takcn lLr c\ aluale thc a5sociiltion ol'l POE gelc po1-vr:lol phtsrll in Prirnal l'opctl

.,,"ii ";;;rr" 
i , E"silrn Uttal Pr.a.lesh & Eastem L3ihat patients The stLrLl) $ as donc etier apprtr a1 i.onr

:j-.*"r;,]*i"i',i"t"r..t, co,,rmince lllrcl ttrl'l L.thlcal coirrmittce of Brnrtas Hirrdlr Ld'crsit'Y \\iritten

;;i;,r;J;,:;i;; obtain"d ho,n each patie.ts' -i0 palierlls ill casc rncl r7 corrrrol ) *c'e euollcd

r'\ Llh agc cqu.ll or glcatel thar il and lcss lhan SIJ

-,.,:,, "a 
n,,,ii.. ^n.\ur( 

n, th( rl\k tll.lors o1'glxllc'mra lilie l'anlih hist()ry Lrlglaoconla ocular traulra'

;:.; ;;; .Jg;;i. ;"t; t.ean,eut tirt glaLLcomr' I IiiLoq * rs takcn ard geielal checkuf \\'as 
'l.,1e 

to rLLle oLrl

Jrabetcs. ancmia and ltlperlensicnl.

\ .r hiects undat\cnt iull cllolcdl an.l ophtlialrologic c\eluetioll lOP casulelrcllt bv Cioldman

,, ,,,,.. i.,,, ,".:.,1 .. \,r,r .rr ,.r..rni.r'.'... fr. /ii.. ,.r-" r"',i. *o1^'. \-orrrdr('1 P.ri r(l'.

i i , ll,.r ,o-j, ncr&P.rchlrn.tL\ $ irsuscd tilc measurcnlentolcentrrlcolnell thickness (CCT) '

\ r.url firid exarnination wilh I lumphr(! fi<Ld 'Lrtr11scr Lr-rug STT-\ 't'rldrld I0-l rvas pefornled rr ithin l
,.:",1,, i,,ui*i,.,r"r" excludecl lf lixarii,n lo\\ g.(.ricr rh.rr :u,,0 rrtltc.lsc posrtir,e ancl fulse ncgalive etrors

:::.rr'r lhrn 3l'lh. Patients \\'erc e\cluded tho had histor')' of Blurt ocLllar injury' selerc [\eitis'

:.. ,l.,lraLion Glaucollia. Diabctes Nicllitus- inffaocLLlar sllrgery and lascrlreallnent

.::,,iJriionalcrclusioncdtcrionincludcsretlacrivcenolhigherthau-'1 00D'

iJ.: :!]l-:..led fisu l acLlilv nleasured lion1 6 ]nelel distlnce \1i1h Sncl]en,S \'iSLlal acuit-". chal1, The lisual_,.,,t:e,-,ch.,c.buth\,"iihand*,ithoLLtconections\\'asnoled.Reliactiol1*'ascarricdoulnanuallYusing

..1,:",r",-;.i"Llol,cclb:-subjcctirecorections.Antedolsegmcnt\\:as.xamincdbothbvtorchlight
. - ,-.:,rr1.. f p"rt:,si"naldiagnosis oftLLspccted gllucomr \\as made\\'hcn lhe subjecl hacl one oruor-e ol'

. .,rr.,,,t.Litjuns: intalobLrlar-prcssule (loP) > 21 tnnHg in cither c)e. \.r1ical cup kFdisc mtio

: : - iil.lthel cleol clrp-to disc mtio (CDR) as)'nmlelry >0'l |tncl localthinning' r1olching' or a

_:: :lllll]e

. \.'r..,Lri bloo.l \\'as obtained liom the subiccls anrl slo|cd at -10'C ior less than three

- l\ -r\ii.rr:i.n I)\\,\ isolation was 
'lolr' 

bl ' S a lling Ollt' ircthrrri and dissolvcd in Tris-

Prui/!!1,!i !,r, Lf!!

inhibirinr: ltychogcn P,

l,-
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t1 th:
triiim-
i l.-d tt
ienri
:imer',.
lle l.:

- ,. IE ) bufi'er. The gcnotypes ol,4POE polylnorphisms t'erc dctcrmin.,j b\ :-: ? - :. : -'-: - ;-- ,-

-' :ene polymolphisms Nere investigatcd using the prinel sequences 5-G.\\C1.r.- - :.- - - - -- :. ai'l' (lonvard) and 5'-GGA TGG CCC TGA GGC CGC GCT-3' (levers( I T':-:-: '-:--.:--
, :,J \\ere subjectcd 10 29,; agarose 8el electrophoresis and 3.59i, Agaose Gel E-.'::r:.. -.--:

::r.,n digestion ofApoE gene osirg Hhal oremight at lT'C.

- - ,:: dical analysls was donc using SPSS tbr Winclorvs ver siott 16.0 softll ale. For r:orrprrr i i - i --- -:'
---:,_.Student's't'testwasused.F'orcalegoricaldataChi squarealdFischer'sExacttcsi\\.ls-::i l-:

- ,-..ilueof'p'indicatingtheprobabilityolsignificantdiffcrence\\'astakcnns<0.05forcompinri:
i -TS

- -:: rhc pcriod July 2015 to lure l0l6 total 50 samplcs lvere collected. Of this 50 samples.2l $ crr c;.1.
- :1nd27control(5,19a).These23cascscomprisesof17male&6l'emale(sexratio2ESil)\\'here.'.::l
--.-::rols2l\1'cremales&6females(sexr-etio3.5:1).Dudnglhestuclyweobtained2cases(8.6!i)\\r::.
."., . hislory.

'--::inageofcascsandcorffolwhocameinOPDofSSHospitalwas5400+14.190and52.26-l:l:l
-:::ir ely .A11cascs in both e-ye had higher IOP (>21 mnr ofHg) as compared to controls. Thc level ollOP
:ir & Ie11 eye rverc statisticall-y significant p<0.05. With a nrean deviatio1t found in cases right er:

--- -1.100). lcft eye (23.13+.1.7,12) and controlrighl eye ( 1.1.07+ 1.796),lelr eye ( 1'1.81+1.59'1). A1lca::.
- :h elehadhigherC:Dlatio as comparedto coutrolhad innonnalrange (0.2 0.5)uhichwasstatisticalii

.-.:i.ant p<0.05 \Vilh a nrcan deviation tbuncl in cases right cl,c (0.7I 52+0. I 3604). lclr r't r-

r)i0.1904) aDd cultrol ight ct e (0..12-s9+0.1 25 86), lcft e)e (0.'131+0.I 14'1) . Majorit-v ofthc cases i:
- .'r c had lot er RN FL (Retinal ncn'c liber' 1ayer ) Thickrcss as compirred 1o contlol had in tonnal ran::.'

.. ;\ Lllll) *hich was statislicall-v significant p<0 05 With a mcan deviatio:r lbund in cases fieht c':
'- rj-17.809), let't eye (64.52i23.2,15) and control light eyc (91.1916.697). leli e":

:i.:1.617).ivlajority ol the cascs in both eye had lorvcr CCT as comparcd to control had in nonlal tl:::
'r tl0 [n, rvhich rvas statistically signilicant p<0.05. With a mean de\iation fouod in cases ighl r].
'r --l-5.065). left e-yc (53 I .26+.1.,11J'1) aDd control dght eyc (5'18. I l+'1.799). let't eye (5'18 7E=5 i-r - r.

: I E Cerot),ping

rl ofAPO E genc fornovel pol.vmo4)hisms,'mutations case alid contlol uscdto cletcct an assoclatil:: ._:

.llEgcncwithPOAGcasesandcontrol.Theamplifiedproductfblexon4u'eresubjectedtolr'.il-{.:::.
-, :lectrophorcsis and 3.59,i, Agarose Gcl Electrophoresis tbI Rcstrictiol1 digestioll ofApoE Sen. ::ir.:

.1.

I open
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itrldrnan
:rilnetry
').

*ithin i
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hall three
Tris-

::ure1,2r 2olo Agarose Gel Electrophoresis (ACE) amplified r: :-':
r rctrophorcsis (AGE) for restriction digestion ofAPO E gene using H:.. .::
. ,..s sample (370,371,456,457. 552,612, 614.615) oIAPO E Eror-

. .+rrNr "a
:- rr&a: I' !:,rr.



r
..inr.:ltrcrccei\irgincrcasitlgttte.tioni.ortheirrolein anl lil.ns ofglaucolnaL ,.Ittsalso

.Ll i)uti!'1ils \\'itll poAG oItheir lamilr mcrnbcrs har,e a rrucrr higher tcndcncv ro\\ar-d il risc rrl:t.r.isure(lOP)\rifiLtseofsLcroids.irdicalingapossiblchercalillulva.rr.io,,.,,,b.,rrcen.t.r,,i,l
., . :r.i tlurLcoma. ln lclditior. thc prcr.r lenr c .rrrll su\ u t\ ,,t pU \r ,. f-rirrcularl), in oldcr agc gloups.

- .::'rrlcr<andHispanicArnelicarrsconrparedto$hi1e-'.\\hjchmarrrrrlicatcaniu"a"r.ia_g"r"iia

" Pu \r, rr )(.(fLr 1l .rr ,

:: :i.:hpr-cralencco1IrO.AC.varirbilit\ rnagcofonsct.and\ar-tabiepc,'ietrence(tariablcphcnotyptc

"'r,', of a discase clcspire can!in! rhe genctic murarion) i. sonrc peciig.c..s thar ri"..c b"crr r..poiiccr.:':rr$!l\tharinrnostcasesro{cisrnherilcdr!ia'conrplex triithaicrocs not denn)nsLratc srnrpr.
':lrrn inlleritance Itappearslikelvthrtthcreisinterplalbcrrecnrlr.iousenvironnrental 

ancl sencti,.::. ,rr bet\\.c.n mult4rlc gcnes_ rcsLrltin-!i.i1i x ligh dcglec ol.\ aliebiiir\, ln plIe,,,r\,ir .,1,;.:-*i;, 
" 
,i. -: .1 r,idiscase.Themostliequenrlvntentionedgcnesu.tthrcuat.cltoopc:rr_aigJculuucontas(OACis)lr.c

.rl r:(\'lYOC)(lql3 ql.]) aIldoptrneurin(Op'f\) 0p]31r,. I hc p,rthophl.siololoer ofpO.{C iinor--..\kno\lnbutislilttobcntultiii.r,,ri.rl. inLip.h,.rer crrcrr(r,,loqi.\positi\ef.arnilvhistor.r. -. .rlir rr111ng11..16egrc.1eltti\cs.rsa$.ell Lnorvn r.isk fictor. lor pO.\C.

lrI LLnalerstallLliug regardiig the sclrcrjcs of I,o.\(i is incomplc-te_ urrd tha molecLtlar biolosv o_- :"'rringcne,al iscurrentr'asLrbiccrofinrensc r,,vesricatron. oirr studl rr^" r", 
".t,g.r.i 

1rr;-.{'po'r':r.'rphrsms inrorrcdin oxidxtrle \rrr-s.. r.ururlrrrrrrrr..h.urr.rLlneicerr morpr.iogcnesi: in rndia.:nli r\ith PO,\C. Sinele nucleoride polvrnorlhisnrs (S\fsl hllvc iDportant inplicatious in huuan
'i '' 

iludies. rs rhc prescnce of a spccitic S\ p lllcle carr be rrnirlrcaLeci as a causatirre racLor Lrr a genclir' r'}r Idcnritlcatio. ors\ps alor iocation and icicrrriricarion ol gcres oflirnctionar impor t"ncel* L i,,-r,: "' used as gellclic nlarkcrs in gcttet t rrr.rppr r,.r rrur rc. In .rd_.lrtton. urlderstandiog the associatec
:__L,D1ri:rrs Iur.pror idc an inc|cased under-stlnclinq ofthe ntolecular lrarhanism of0 disersc.
'r'sstLrclr'.rrccouid^oLshorvanassociarirrnbct\\ecn{po[s.]Lr1\'pcs,rlciesandl)oAG.-\rthoush
: r., r i6 kDa gl.tcoprotein rhxt f lar-i an cssentiri role i, lipid ancl cholesrerol tr.,";a . ;h.;.',.:: ..r tdencc thar the pre\llence of POAG is gr.cater. in,\lzlieinter,s diseasc (AL)) patients. alld rli. - . r,r. bct\\'een pO.,\C and Alzhci,rcr,. Lli.eisc e,,tsts Ir h.L" iL io bccn rcportcd thnl 

^D 
allc- rr rhaLe some comDlor fcarL[cs xnd trrat lD paricnts e)ihib]t \\ iclcspr.earl axonal crcgencration ofrha

.: . . r end thc loss oiretinal cells. especially ganglion cel1s,,,.!. prer ious studies ha\c sho$.n thal t|e.- .. -.ecn linkcd lo ccntal net\(nts aliseases_ such as lardjnson diseasc. Alzheinter disease. anc' eirrcralscicrosis''"'.rnl'act-po'\Gcarlbcconsicrercda.eurodegencratir.ecliseascas*,e1 ,.

:: :rr:Lal".Lalie-eteli..andZettcrbergctal . ha\ c sho\l n rhat thc APOE gcnotype or allc]es d,:.. -' : ri:k lacto| tbr POAC n.lNTG_conrlr .rhLerrith,,ur r<,[ls ln rhc siu.lr.ot Ressilliotis e:
- :. : i.rfulatior. the fi cquencv ol thc I j .r llslc rr rs -1.h,,,, 

r n pO. \i I g,oup 
",tcl 

i{r,l.i in .rrnt,.,i , i:.'.lLLcncv ofrhe,\l,O[ rj.+ al]elc in thcit conu-ol population ,r,o, lj.:g,;. which *,as no' :- :i.ucoltla 91o.p (l'+.6?n). In rrreir studl. I-akc er ar " rirun,:r no sig. lcant cril|rerrcc ir:,r r_ irr and s.1 alleles bet*.cen rhc norntal tcnsion glaucoma gror; (7j.9i,i, eDd 17.19: : ..,,irrrol populatioo (76.5,1,;.rnd 15.5,ti,, rcspectir e11,). t,, lOa;iion. companng thos.:i..:\l(;diseasetothecoutl.olsrcrealcdnoassociattonbetwcenApOEgenotypcand

-:, Lt Lut, lollntot'!thi.trt in pdtiott t:t/li,(tcl)t ith printurL optn trnglt,glutrtttnttr.



-'.r:a prolrljssio1t. hl thc stual),of.liil el al '.. E2.e-], and e.l Jiequcnciej \, j:r
. .espectr\.ci). ir Northern Chi[ese. *hich \\ere ILrt statisrica]l\ dili.,:.: -

'I I,, ',' '1 Lon r..'ro tl(....'U,r.(.. .' .-t.:.t I(t , ta,..t .,,
l thc lcrel ofTOP and lhc APOE |l allele 1n (iclman patients. and \ ick.i .

I illele \ras assocratcd \\ ith clc\,ated risl( tb1 Nl G in the Tasmanian popuhiri ::
- ..'ncv ollhc.\POI.:1 a]lc1e in IrOAC groul) \\ as s tlln Ii-nific.rnth hiItntTic,lnllv qher. \\heraitl

:: ::rrn.\f. Ihe number ofpeoplc \\.ith glalrcomc \\tr:.j
- -r"L 16l 16l.
. :ir.rofpeoplc\\ithglaucontaror.ldriidc. Br.l O:1,-:..

I rliele \as tbund ro bc significa[tl), lo\\cr than those in control group in C h 1r,,.-
\lrhuchi et al I lound r srgnilicantll iorel ticq Lr encl, ol rhe ApdE t:2.n.1 .+..1 ,.-...rrh.)r\6.an.lLamctal"tirunclio\\er.frccluenclofther:.lalleleinpalients\\irh\l(,.-

.:.,n slauco,lar in ( hinese_ indicaLi.g a pr-otecti\ c elJect oftl.le €J a11ele against ghLrci,::: ,

-: rl APOE €-1 can jers $ el e li)und to hrve a decreascd Nl G risk (p .0 00r).

: :t iil (o.ducted a mele anahsis bascd on nine casc-conn-ol sluclics Lo cvalLratc Lh., .,..
::: \POEgene cl'e31;.lpolv1nor-phisrnalldtheriskofpOAC.ftor-deretal.,uhoclair::..:.
::r.-eJailelcdoseareassocjttccl\\'ilhrncrcasedr.isklbrAlzheinrcrDiscase,..sintiluh.\.:_
r {..1 thff petienls u.irh tu,o lJ alleles_crtibitecl a distinct neuropffhologicaI p rc r,,ri p. .
-.rrrcnrs' . Cofi11c!.1 rcpofleLlrhatthe..J/r(rrprolnoterscnepoll.morihisnrallicrc.l..,...
'r;nertcdamage''.

- -:.ll .\'aloitled onlr Lhccc.eticmodelsoltheallclcc2r.crsusallcler;3.a1Ielce.lrcr:Lr. I . -. :r',us a llele rl- and eJ carriers r crsus lllclc e 3. arrd ignur.cd Lhe ltDctiotls oftlle scltLrt\ :r:.
: -! indicatcd no associarion betu ecn the-.\pO[ gcnc and the pOAG r.isk. \,aun etirl rci,,,.. nlr,5calatentriskl ctor in der clol)ir-s primarv glaucoma in the Chjncsc- f, rpL l r,,

...rk tssociation b etll een _,,1poli aJ and retinal micror ascular cleseneralion.
': .,bo'c. there is.ro conscnsus rrilelller dpoE allelcs constirule a dsk faclllr.ol .ra i.:
-.,ulr. There arc sererrlpossiblc explanations lbr thcse discrepancies. ApOl_ mrrl,t lL.. -..-i rr populations cxposecl to dillcrent cn\,il!nmental tictors or $ith .r Artt,j .

.1r.- pathogcnesis ancl genctic tisl< i'actor.s ibrglaucomaare nor liLiil. un,l., ,r.,u.i .,'-..in,\PO[ha\cbeenin\.estigatcdi]rsc\:erxlstu.licsirl.liffc1entpopLrlatr,,n. 
I,, 1.' ;ntplicalions in hunra1r qenctic studlcs and screening liir such alleles helps in rlL- . - -_

--.lr.rsttton to disease. Horr,cver. thcle rrc conllictitg lcsults aboLrt the.rss,,.r., .
t. r\tth alaucoila delelopment anrl phcnotypc. The nialn problcm in iLlerrr I

,:t.l t rrh susceptibi)itv to conllron discases is that the obsirlecl tesuks .,,. ,, , i '
. ,. . .c.l ui..'e-ctrr p, .r.r'.rrtun. :,r .t ..r .rr.-...f trr.hc.. ..t . ".

:: llr!-ralure ay reflcct sanrplinq bias. as some ofthe studies har e strrall nL..:: .,':rrhuted tl) cthnic disparit\'. Also in glaucoma stuclics. thc inclusion ,,i
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'nlr dr!inagc inlPlants

:i:rr LhLL.onli drainage ilnplants collsist ofa tubc dlal sllunts aqueous hulnor t() xn end plale

:.i:.\l in thc equatorill
: .:/a. ihilDe. allal lratc

iil region of the globc. Drainage itliplants dil1er in ther in thcir dcsign rillh
::. .:,-c. ;hrlre. aud natcrial liotn uhich lhe end plate is consilucted. Thev tral bc further'

i:- in\xl\edandllLrl:lla]\edi planLs.dcpcndingL)11\\llcthcrorllotalalve11lecharismisfrcsclll
^rr.--l.r^ifrLa; +!^",,1.,"-rar-,r.iT.)PILecnn,c.holou Th. irrnlNnii

: - :. ,\i llrroLrrll the Luba to the pliltc ifthe intraocLrlxr pressurc (TOP) becorrrcs too 1o\\. fhc implantr

: ril ;i\r)rnrorl rLSc illclLrde the AhDcd slilsluucoll1a ralve (N(Ne\1 \\'orld \ledical. Rancho Cucarronga.

.,.... I Stt. the Ba.rveldl glalrcoma imfllnl l-\drancecl \ledical Optics. Sanla Ana. Calilbrnia
i. :r:K|u|rnslitr.al\e(llo()dLabomtories.PenlblLrke.Nlassacliusetts,l-lsA),a dthe l\lolLeno ilnplan:

', .-, rr-1.,r..,1..i" t lmire; I)fnerlln Neu 7c.lan(ll Fls I sho\,s lltcsc ooDula1 glaucoma drainagrI ::::,, tlFlithaln]ic Limiled, Dunedln, Ne\\ Zcaland). Fig l shous lllcsc pofulal glaucoma drainagr

': _ -i:.. :rnd Table I rer,ictr -r thc nlajor dcsign leatu'cs ior each ilrplant.

\h mcd claucoma \ alve

Thc Ahmcd glaucoma r,al|e has scalab shaped end platc ulade ofpol)'prop!1.nc (nrodels 52,

rrl,l
Fi-rlurc I Glaucoma chainagc inpllnLs in conlnlon usc

i.''i.' *

i
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. : :1. plxte and doLrble-plale \lolteno rplants (lop ro\\ ). KILrpiIt slit
(ntiddle lo*). 150-nml aurl 150-nrrrl B.er\'.lclt {laucomn

lr hle I Dc!ign features ol current glaucom:r drainage implants
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. :.(rnc (mod.1s FP7. FP8. ercl i'X l). F.ncstratiors hale been a.ld.u i, ,
:iantsizcsofthcAhmed\.al\earea\.ailable.iucludingthoserlithi]:Ltri.,l:,,
.-l nrm2 (S2 ancl FI']7). ,,\ double-plale \ ersiorl has a surface area ol l6 i r:::l
' i passcs fi-ori thc antcrior chanrber tubc tlTough t\\o thin ntcntblanc-.:... -

r ..r\ eldt glaucoma implant

Thc Baerveldt glauconla inrplant is a nonralrcd irnplant. The end pltLc :-- ..--
:gnatcd, rcunded sllicone with surfacc arcas of250 or i50-mm2. Thc plate has iin:..:.:
ilbrousbanclstoder.elofthatrcducctheplolileolrhebleb_Krupinslitrahelhcl.,:.::

.:iii ofan atrte or chanlber tubc connected to an oval silastic disc uith a sudi]ce arJ.i

--:rili\el),. fic tulle end n]av be connccted 1o a #220 silastic hand. The distal end ofth. i-.:, -
:nlaland\ellicalslitstliatl'u11ctionasaunidilecljonalarldpressurc-sensitivc\.ahe.

lreno implant

ThcMoltenoimplanthasaroundpol),propJ.1eneendplate\\ithasurilcearcaofl.rJ:i:::r.
:rlitc irnplant ard 263 mnrf lor thc doLrble platc implanr. The plates ofthe double-pl:rr: .::::-

:Jted b\ a l0nl1nsilicone tube.

_:icalresults

\ttcnrirts at comparin11 thc surgical results achie\.cd \\'ifi the Yadous slaucoma drair]::J :-

:.,.1e difficult because of dil'fcrcnces 111 stuclv popularions, fbllol\'up peri.d. and crilerr.: -

-.. is dcfincd. Case series studving glaLrconra drajnagc implants ha\e repoficd succ!-ss r.::-. . -
::'ot1)78t6tbrneo\rscularglauconaf,l l6l.759.i,ro 1009i, lar u\,ciric gleucome J9 t -

: lil0% fil dcvciopmental glaLrcorra f,1,-5,3 11.20 32.131.50%lo88%fore).csr1ilthr,.: :: . -
- su1gery 14.5.8.10.11.14.15.3..1.-l5l,and.1.1%tuEE0.,i,1brcvcs1\'ithlarlcdglaLrcomaill:: :. ..-..

. i.l-i. 3-s]. The poorcst surgical rcsults are obsen.ed in neorascular glauc.,:::. ,.
. aalomv. altritioli ovcr tim0 resulLs in a tr-cnd lo\\ ard lower succcss lates amons srLtJt:.
:.p pcriods.

- ph\ siolog)'

: ollot ing implantation ofr glaucoma dlainage dcvice. a tlbtous capsule 1i)r'rtr\ r:,,:.- l
':riod ofse\ eral \\.ecks. A l'eature colrlno[ lo a]l -glaucoma drairagc ir1lpllnt, r- . .

- in nratetials to \\'hich tibroblasts cnnnot adhcre. Aqucous hLrntor pools r:

.- :rccndplateandsLlrrounding.ronadhcrantlibrouscapsulc$henfloroei:: - -
-_ irbe..Aqueous lhen passcs tlrough thc capsule via the p|ocess ofpassi\ c Lj:

,..lir capillaries and lymfharics. It is rhc fibtoLrs capsule around lhe r.Id :. .::- :

-, ro aqueous llow rifi drainage implants. Thcrelbre. rhc degrcr .:
:rlaucomadrainageinlplantsurger),isdcpendentoncapsularrhiaLt::,--:..

, :'crcally lcslict flo\1 until a prcssr.u-c ofercatcr than S 12 mnrHg is crcftcd up.it: -

...lition. Lotvcr postoperarivc lOP is expccted \\,ith n thirmcr..:r:. j



l irhle I Surgical result $ith glaucoma drainagc implant in e) cs \r'ith neo!ascular glaucoma

DP:dooble-plate:lOP:it'iiraocular pressL! e:SP:sinqle- platc
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..:llicrlresult\\'ithglilucomadrainageiIIlpll1ntsine]es\\ithdevek)pmentalgltu!-,rrltr

lmp ant Age
(years)

Fo low up
(months)

126

Success
cr teria
(mmHg)

<20

rate

: ro (20) SP N4olteno

SP Molteno

SP I\.4olteno

SP/DP Molteno

16-51

<21 18 6-36 .

N4ean Ranqe

22.8

12-84

126

<36 <2C) 12,
114

<13 100% 18.4 6-24

95%

<21

:o9tsl?l )
-ck e(5)
:on(20)

DP I\,4olteno

SP N/loLteno

DP [./]o teno

23) SP/DP N4olteno

--aedom and <21

<21

-.-b n(-10)

'."-nazl24)
',-"she(25)

- oyd(B)

'.ietland and
.'/a ton(26)

SP/DP Molieno 44%

l\lolteno
Baeve dt

s9% 2A 6-36
<21 ard 49.1 7 -76
>5

<10

lodk n(4) Baeve dt <13

Se gne(9) Baeve dt

Fe enbaum(27) Baeve dt <21

ll ls(11) SP/DP Molteno <18

Coleman(28) Ah med <18

E d(29) SP/DP
Molteno-Schocket.
Baeve di

Enqled(30) Ahmed

Djodeyre(31) Ahmed

<18 B5% s21

69% <22<15

50

<21 78"/. <21 41 3
<22 ard 22.7 6-59

Pere ra(32) SP/DP
I\,4olteno,Schocket,
Baeveldt

Budenz(33) Baeveldi

I : double-platc:IOP;intraocular prcssut e;SP:single- plate

and 2: l



: \ - --,.: I rr r ulr $ rIh glaucoma drainage implants in aphakic/pscudophtkic eves

mplant tyes success tOe fnolorv-up

'r .." .,.r , fspnl.r.-
(s)

(months)

639',o 16 2 7-30

(10)

Lloyd eta (8) l
14.9 6-29

Hodr nla) Baeve dt

Lli s(l ) SPlDPN/loieno

H!ang(141 A
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<22

13.4

:

B o.d\i,ay1l5)
lzo:i
66%

=21-
>5

43

Roy ei al{35) <2i 376

D P:double-plate; IOP;intraocular pressure;SP;single- plate

T:1ble 6 Sulgical result \yith glaucoma drainage implrnts in eyes \rith failcd filters
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and 43

89% <21 and 37 6
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" 
- _ .irr and intraocularpressure t.eduction

.:.r'lilcc area ofencapsulatton aroUnd a slaucoma drainage implant is directl.. :: -
. r(r.l (. rlr( J.r c. o JUPrc.lr.. r o r.r.h.e'(,l lo..ol'(r. II\cl\ ... L .l r -.

- .rr In other \1 ords. glaucoma dr-ainaqc irnplanls with larye p]atcs ploducc ! Lar!i1.,

r uar and colleegucs found a liglter success ratc and greatcr Ia)P ledLlctioit rith tha dL.Li.
_ -:LLInabl\'becruscolitslarget sul.laceareafl.ll.

:- rr rlppcars to be a1l upper ]imit to platc size be),ond $1ich an incrcase in surface arclj |.i.:..
a:'-.iiurc contLol. and mav c\.cn detrilnentalll allcct surgical outcome. In n ptu:nc!n\( .

: ih.- -150-trrtn2 and 500-run2 Baerleldt rrlauconta inplants. Llo1,d er al. founLl no \rl ri.
,, r sur.gical success and visual outcotnes betwccn the diffcrcnt implant sizes f36l. \\:irh l.rr:.

Britt er al. repolled lorveL success \\ith rhc 500-mm2 Baeneldt compareJ to the t5i -r_.
r-l ldjuocli\.e use ofantifibrotic agents SurgcLrnshaVe attcrrpled to modulatecapsularthi.kn:..

- .,:rotls glaucoma cfiainage lmpl nts by applving antifibrotic agents inlraopemtit el), in tlrrLch : :.
: :,r as rvith standard tiltering sLrrgcrr. Pcrkins et a]. cor]tpareLl I I patients who rccei\ ed adjuncr:.. .
r:: C (MNIC) at thc time of\'loitcllo impiartatiorl \\'ith 18 faticnts \\ho rcccil,ed bullered s.rlr:::
l\] AJicr 3 ),ears lbllow up. l5,lir of NI\,IC rfcarcd patients $:ele considcred succcsses \r-if..-

::: non N/Ma tlealed group. (anto1 etal. Iandomized 15 consecuti\e patients fu rcceive.itl...
_ 

-: lanccd saline solLrtion dLlrins pltlce1nent ofa Nl o ltcno itltp lant. No siqn ificanl IOp difl'erenc! r. .,.
-:,.r'.nthct$'oprorrn\t391 ( ostxelfl nrr)\r..ti\i-l!rifil^n,i7..lrroF1J.(nirh"Af,-.i^a.,-t-,,.-..,.-:,...nthct$'osroLrps[39].(ostnelrl.prosfcctir,cl!randonrizcd60evcsNithref|actor.\,glauco;rr-:
: rrlaopcmti\e N{\,1( or buffered s line and lound no ct}tct ofthc Nti\lC on lf)p lo\l,cring il ..
- r No clear bencfit ol anlillbrotic agcnts as aLljLrncts to glaucona implant surgcry hai t,:=::

: .rncla hishcr incidence ofhlporol\,. tlat ante orchnmbers,chorokialelftlsions.andconjLrncir..,
- ..' reportcd $ith fieir usc [3E.':11,.12].

:,.iomparingdiflerentimplanttlpes
,:pective randomizcd clinical trials contparing glaucoma d].ainasc implants ofcliller.ine sizr

':.. r\ pe (that is. double-plare versus sinsle-p1ate Nlolrcoo implants [3:11 and 350-mmi r Jr,Lr :

..J Lirher'lactors malie direct comparisolls il] thesc retrospective studics dilllculr. In lJ;: :

::rDarativcstltdvresultsfoltheAhmed\alvcmaJrnotbcvaiialtocunentpractlarr\: ,_
- . \ prop.vlene to the si licone Ahmecl ir1lplant by maDy surgeons. The results ol r r ::. ..

' : :rudy comparing the nerv siliconc Ahmed lo thc Baerveldt [the Ahnrcd Baen . :
. ...11.] glaucoma dlainage implant u'ill pr.ovidc irrpoftant clinical insieht ir,:. ,

r: tcje t$o $'idely usetl giaucoma clrainage dcvices (D. Bude1.L. persoralcor:t: -,
, lt \ er\usAhnred

: r ind gfcatcr degree ol pr-cssurc teductiorl. Thcte is good cltnical evide[cc in !..:..' r prospectile randorrizcd clinical 1ti.] compaling singlc-p1ate aDd double f .:- \

::::njpcctivc comparalile studjes betlreen thc Afuned and the Bcc:r::
- r.:rLrnstrate sinilar goocl IOP lorvering capac]ty \r.ith hish succesi r.r::i -:

-:.. rldt irrplant [36.37]) havc ot]tred imponant insight inro rhc role of implanl platc sur1r...
.,\!cring.U[tb unarcl], no plospecli\e studics comparins diller.ent implant t.\pes ha\.

r L un-ent dala regarding the role and efficac.v ofdiil'ercnt glaucoma drainage implant dc<:::
. :3lrospectile casc sc es. wliich harc sclcctionbias inherent to any retiospcctrr e ,tLLLl __

,:.rnthe1'amiliaritvofsur-gei.)nsu.ithcachoftheimpla1lts(tharis,thenLrmbcroje.rthr.:.
. .lillerences in the glaucoma typc (that is. neovascular uveitic. po stkeratopla \t\ . (r! ,.

-.r Blen eldt implants hadrelativelv sirnilar r-atcs lb1 IOP co|trol ilna i:..: :. -



'- r: -:-: --:: n.'re (rbsen ed in an Asiar populatior $'irh a shoficr mcan fbllor'v-rip pcriod [45]. Several

- :i'-:::.,.'r :ie n.rtabie \\'irh regard to the Ahmed implant, however, u'hich hacl a higher hlpcftensive phase

-::: .:--j.:..i:3:edlOPlypicallyl2monthsaftelit]tplantationandahigherrateofblebcncapsulation
--- t-t \\rCt regard to hypotony and choroidal eflusions, our expedence has heen that thc Baerveldl
,...., .", a higher risk ol these complications alier the ligature dissolvcs 4 5 weeks aftcr shln:

:::i:.ltirrn. shireas thc Ahmed implant has a higher risk in the first week after shunt iorplantation,

.::::t,.y due to poor valvc function. Syed ct a1., howcvel, lbund a higher hlpotony rate for Bacl-lcld:

- ...;:oma drainage implants within thc flrst 2 days of inrplirntation ['l'1]. which nay reflect their grcate:

l,:::nlnce * ith Ahmcd comparecl to Bacn'eldt glaucorra drainage ilt'tplants'

Baert eldt Iersus doubte-plate Nlolteno

smith et al. retrospcctively compared 1 8 eyes that under$,ent jrnplantalion ofa 350 n1m2 Baervelcl

rnplant to l9 eyes that reicived a double-plate lr,lolteno [,161. The doublc-plate Mo]teno and the 35g-nxri

B.ren eldt glaucoma dmlnage implants liacl telatirely sit't'tilar rcduction in IOP (grealel thali 'l'10lo). succe:.

:.:rr. and ijsoal outcomes with almost 1 year ollbllow-up. \Vhercas theBaen eldt had a slightly highcr r1.i

:: anreriol chambcr shallorving, the N,lolteno \!as associeted \rith a higher comcal grafl f'ailure rat:"

:iihough thc srudynumbers lvcre small.

-\hmed Yersus douhle-Plate

Molteno ln a retospeoti!e stud)', 30 patients ilnplanted \\ ith the Ahmed dcvice were compared to -:

r.i.enls \\,ho reccived tiri double-plate Molrcno implant [47]. Thc double-platc Molteno produced i
r:.iristically signihcant lou,er IoP at 12 and L8 months compaled to the Ahrlred. The Ahmed hac r
.rgniflcanil:- gieater risk of devcloping a hypeficnsive phase (83.59i,) compared \,ith thc double pl.r
ff..tteno 1+:.nn). albeit$ ith ultimatc success rates thatu,cre similar (approximatcly 50%) at 2'l months.

Ahmed vcrsus Krupin e-Ye Yalve with diskversus doublc-plate Xloltcno

Taglia ct a l. perforrned a n onrarldo m ized l ctrospec tivc rcvie\v of 2 7 patients *'h o rccc ived a doub :-
: .:re \lolGno implant. I 3 patients who had a Kr-upin eye !a1ve $'i1! q:k. Pq l3 patients \lfio undenr r-:l

.....,nent .fan Ahn,ed gliucoma val'e, *'ith adjunctll'c NIN{C ['18]' The doublc-plate N{olteno was mi

:..:I to produce a lorver lOP, but it also had ahigher ratc ofhypotony.

Complications

(-omparison of thc various glaucorna drainase implants requires not onl,v an assessment of t'l
j:ajl.\. but also an evaluation oftheir surgical complicatiotls. Drainage implants ha\e similar opcra::

::: :o:topcratii,e cornplications as encountcred xith trabeculectomy, but thcre are otllel uniJ

: :--r rcrtions associatei with their use. Dillerences exist in the incidencc ofhypotonl'. diplopia, and bi

:.::::u:rti(rn \\'ith the glaucoma drainage implallts in current use.

H\Tlolonl

\.rn\ ah ed irnplants initially had a relatil ely high ratc ofpostoperative hypotony until technio

.::.::.3.ipcdtLrte pora lyrcstrict aqueous llow through thc device until encapsulation ofthc cndp:
,: - -::.': \i.'rhods fo; flo\\' restriction u'ith singlc-stage implantation includc tube ligation r'.iil
:, . -:::::. \-icnl: Ethicon, Somerville, New Jersey, USA) or prolcne slrture' or tube obstmctioll $l
, -,: : :: rr luminal sulure. Additionally. a t\r'o-stage implantation tcchnique n]a-v bc used in whicl

-:--::.::l:;i;dt..scleraintllefirststagcoftheprocedrrre,ardthetubeislaterinsertedintotheani
r - :,: _ r:a:: r3nod ofser er-alrveeks drLring the second stage.



Temporrrv rcstl'iction of aqueous l1o\\. makcs the implant nr.r:;..: -
'.Jrative fcriod. Rainstitutioll of nledical thcrapy l'reqLrentlY pror ide: r-:.:
hc mbc opens and fie inplant heconrcs functional. lubc t'coeslrlr.r :::
.r.r i eh. :rr.l r,, r..l riq. c ".. occ I.h,,.\f ..,. tIc I' ct\ d(cr(.r:(,,P

:iithnonvalrcdimplautsf.l9.50l.\\iepreiertotincstratelhetLlbewirhaTC:
, ,n) ant.liol to a \ricryllisatLrre nearthe tubc platcjunctiotl.an.l I 3fcncsttation.-, ,
iiIe[dingon d1e preoperrtive IOI) levcl. Altcnrati\ ely. xn otphan trabcculeclont\ rr -
:.lion $ ith glaucoma dreinacc inrplantplacclnent litr early postopct ati\ e pressurc aLrIit.

Transiellt aliplopia is rlot uncommon lollo\\'ing glaucoma clrainagc itnplanL sLlrgcn. bLr: :: _-
-'i as the postopcratir.c pcriocuLar crlema impr'oles. Pcrsistclt lest ctivc strabisntui -::.,

-: ,)fscarring bctl\,ccn thc rcctus or obliqoe musclcs aod the implant [511. or due t,,.r c ro., j _,
r|ge bleb rvith limitation of extl aocular motilitv f52.53l. Although diplopia m r 1 otttLL .

rrle inrplants. it \1as paflicularl! colltmon lo11o\1 ing tlte introduction of thc Bael\ e]dl r... .-
: f5,11. Thc manui'aclu1e1 ol the Baervcldt rmplaDt slLbscqLLcntly discontinued thr :iI -rl::
: -rnd included l'enestrations in thc cnd plate. \lhich allo$'s the grotlh oftibrous bands thr,...- :
:;duce bleb height. Thcsc dcsign lrodilicnlions ha\.e markedl\ rcciuccd the inrrdcluc,t.: l

- tsaer-r'eldt giaucorra implant.

.ncapsultrtion

iirilurc to conlrol IOP aiier .elaucoma drainagc inrplant sL -scn, 1na) occLu secoIld.::
...riouoftheblebaroUndrhccndplate.Thisconrylicalionisanalogoustoancnrap:ul.rrcd.
l.. ilier Lrabeculcctornl.. a1ld it is genc|aLI1, tleated in a siuiilar iashion uith anl]gi.[r, -:

:,.ns. Thc incidelce ofbleb encafsularion has been csrirrated lLr be betl\cen,10_9.'o ancl 800 i ri :: :
:l:tucoma lahe. and bettecn f09i, and I0o,t, w ith rhc Baerveldt and double-platc _\Iolteno sl::::'. l--s51. Sereral possiblc crplanarions ha\e bccn ofler.ed tbr the hilrhcr incidcncc ,.. , --
rtion with the Ahnrcci slaucoma valle conuarc,lrt iLh othcr- imp1a111s. Somc aulhors ha\ e \u!_r..- :

:::.diatc aqucous tlltration \\,ilh inllanlnatory lactors mav stirnuiatc a iibr.,,ttr tesp,,t ,
rrctival space \vhen the,\hrned implart is Lrsed. and delaveci llo\\, u.itll a ligatcd. non\ al\ ..i :::::

- ,:l r less librous rcaction l.1l]. Others havc speculatcd thar.litltrenccs i th. r.Lrr
.:rionmavbcrclatedtothebiomatcrial,shape.anclconsislencloftheendplate156.5ll

. llaucoma drainage implants

\:\arai glaucome iuTlants are in clevclopmelll, and carly clinical use shou,s raril!1. -
T|cse ne\\ glaucoma implants har.e a sirnilar goal ofshunting aqueous tlLricl orn L,: :::: ,

- .lnd blpassingthc irabecLllarlxcsh\\'ork to incrcase outflo\t and lo\\,ct the lop.
'.il(iS has been defined as IOP-lo$e|ing surgerl'$iLh rhc

:.hamcte stics that dislirguish it tiotlr rradirional slaucoma

-.rrll! lraurnatic

:, rLr-interno conj unctiva-p|c serr ing approach

.:1ity profilc

-: raco\efy
:r\ aoinbined $ ith cntamct exh'actiolt



:- , ,:t- r : :: :::ri::i IOP lo\\ ering tha11 trabeculectomy

- : -:.:'.::: J l.ceprcd thal N{IGS uses an ab-intemo apploach that leavcs ihe conjLLnctiva intact lbr

r :.':::. 1.:rcr rrabiculectomy or non-penctlating surgcry' N{IGS plocedurcs 1bml a hetcrogencous glouF
'.,--"",,.,.. 

rt,"",""., bvr)iss tlobecular n,esh;ork (TM) resjstancc to aqueous flow with stents into

s iL.,,,r.f,....ii,S,.,it. Hid,rrr.. ic drainage into the supracho.oidal spacc (C1pass, istcnt Sup'a) or

!. e\ciiion ofTN{ itsell (Tnbcctome)'

(_onclusion

Several diffcrelttypesolglaucornaLlrrllnageilnfla[1ts'rrecunentl\ ar''ailable' aDd ail hirve beee

,rro,.," i-r" ,ur" 
"na 

eifJctivc in-rcducing IOP iighuioma p'rt effs- \ p'lucity of studics exists which

.n,,,n.."dln","n,l,auiotn:lJr'rir'rgc'rnpl'rrrnpt'an'lne'eare'llrllll:lcdltrlero'pcci\cca'esn'd:(:
i;.'fi;;,t ;;;;,;l;"-".nr,"r,-"ies,',.ruJ,i.rrreltr,rrru,tri.en,crrand.'mizc,rulini,:rr rrirliomparing

niii.r"n, ,,nnt... ' ,\ pe\ :,nd p urn,'es Lo 5 iclo r u,u"\le rn tbr ,''JLion llla I rn ill tsr'ide 5trrsrc'l dccriorr-rnakin{

,tj 'rtra"-l 
".,.J1,, 

.r,"i,,u ',..',,on,. 
\\c fencr"ll' p-ctcr ''tc Brclrc'dr clJ'rcoma rmplirnr bccatr'e:

.Itl'i;.'."ri*".,:.".",i.r..n,i,npt-n'.r,16i11'3''n.'te-pl:'letrrrll rnl \Vicnl'Jrurcr'u5cdlulied'crhi

"iU.'"i 
ifr" i ". "i f,"f1"nt"tion. .u,l \vc roLrtinely tinesffatc the tube for early pressure control. we rlre

r;j;; t;;i;.tt i; tl,i ia.. situation. t'vhe.e aq.ieous hvposcctetion .ray be present *'idr uncontrollec

,ir"..a^.'.uaf, ils ulcrt1c glaucoLna n, a.u"t tuith plior cyclodestruction' In these settings' thc vah'

in-.chL,nis-, .houl,l .er\ ( l, '! r. rrr.rr ize tl . r .-l ot ou'" 'lerll i\ c h) ool'rn\

,+,

)_
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neovascular glaiLcotra Ophthalmology 1995: 102:1 107 ll1E'
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RETINOPATHY OF PRI,MATURITY
- Dr'. Abhishck Dixit*. Dr. \lnlurr:1 '-:-r:, ': "

r:_lduction
r.itlt\ul'Drcrncrurll\rROP,i.a\:l'oprorllerall\edi{rrrderr'l'lheretirJ.l_rr'r'jor(ln-tulJ;j:''- 

_

, , .rt,lennintrnts,lhcrctinai'rdr,etrnalraScLlatUlcl.li,ll)de.\cIUped.indRoPcal]nolol,c]I.i,.i.,.:.
-,-'rrt-;,ri"*.,f',af"tel,)prncntoflhsrctina'rvhicbprocecdslromtheopticnerleheadarltenorl\crr-1:

,.:. "ig".t"*". 
i. ircomplete. \\'ith the e)itent olthe immaturity ofthe retina depcnding mli' l '

::::.c olPrematuriq/ aibifth
. ::sins b delclop bctwecn 32 and 34 ('eck alicr conception, regardless ofgestational age al deli1"-'

-. t\\'o distinctphases

Dudng thc acute fiIst phase, tlle nonnal vasculogenesis of the retina is disturbed by the relaii ' '
-. -.ri" otitt" 

"*,r"otarinc 
environment. This causes viso-oblitemtion ald non_r'ascularization ol st'r::

-'ithe anteliorredna

The subsequent hypoxia causes a second cbronic phase chamctcrized by the proliferatitrn r:

--.,, .,, ""j gi""l '."fx. a",teriorenous shulrt lbnnation occasionally leading to ilvolution or perman3':

- 1, , h11'gc" 111i ' i.urltmpi,irrnenl.

: :rs ttore seveLe fonns. it resu]ts in sevele visua] impai nent or blindness. both ofrvirich can-r. a hlgr

,. ,,"t 
"o.t 

+o. tl,. 
"ommunity 

but also a high individutil cost by affecting the llonnal motor' langu]S'-

-,:rmal, and social devclopmcnl ofthe child'

rr:ing ot ROP i. dc.('ribctl olscd o l rlrc

location ofretinal involvement by zone

: .\lentofretinalinvolvementbyclock hour.and

i ilnge ofthe disease atthejunction ofthc avascular a1ldvascular retit'Ia'

- i{rtion ofthe disease_

-:: are cetltercd aroulld thc optic disc and notthe maculil'

I (innennost) is a circle, the radius olwhich cxtends from thc oenler ofthe optic disc to n\i"::'
----=1..elroirtbecentcrof thoopticdisctothece1ltcrof themacula
' :illcxtcndscentril'ugallyfromtheedgeofzone 1 tothenasalolasenala'

- .i III isthcresidual crescentofrctinatemporaltozone2

alrentofthediseasc-
--. i\tenl ofthc retinal jnvolvenent is lccotded as houls ofthe clock or as 30 dcgrees sectors

l -1e--

iaLrri'

en.-lC:

l] iliei

0.mnf
913.
tamalii
wofthe

aucomz

\>

I Consultant. Chandr-a Eye Care. Lalka
i::Lrciale Professol, Narayana Medical Collegc. Sasaranl



: _ : t: :nd left cvcs shoNing Tona bordeN and clock hou.s used to dcscliba-
Ir )P. Diasranrnatic r.eprescntalion ofthc potential total area ofthc pre|]i...

, : r',. r|. it postel ior ) svmmctrically surounding dte optic 1len e hcad (the earlie.:
.r ::::irnilarea ispresenttcrnporall) (laterall1,) ratherLhan nasally (mcdia11y)

:r '. :r,nes I rncl II arc prcsent nasall!. l hc retinal changcs discrLssed in recommendati.:
:i.rrdcd on a diasram such es lhi \ (nre

. i,^.,)l rhe di!e!!c

- - r::rral appearance ofthc stagcs ofROP is rclatcd to the appearance ofthe rctinal ressels ai :

:,..'ilLrr r ascula| junction. N4o1e lhan one stasc ma) be prescnt in the sallc c]e: slaging ihc::
:::-.rnrinccl bv thc nrost se!e1e manilestation prcsenl. Innnaturc 01 inconlplctch'\'ascularized Icr::-
:rrri ij seen prior to thc de\ elopment of IIOP and is charactcrizcd bl, dichotootously branching |cr::
r :.:c ls ofnonral calibcr.

Stage I- A tlat demarcating line is sccrr delimiting \ascula zedretinatiotntheanrcriora\'ascularrei:
{bnorrral btanching or alcading ofrcssels is seen lcading up to the dcnarcation line.

Stage 2-The demarcation lit'te de\ elops inftr ri ridg.. Tliis rid{e is raised and has \.o1une.

Stage 3- Extra-rctinal oeo\ascularization into the Vitrcous is scen \\ith thc develofntcnt ofabnor:
shLrnt resscls atthc ridge.

Sttlge.l-ROP associated \\ith rctinal detl1chinenrs are clilssi11ed into

stage.lA (paftial retinal dcracl'u]1enl. not in!olvmg the macLLla) and stage,lB linvolVins tlrc macula)

Stage 5- lbtal rctinal detachment is usuall,\ tlaclronal a1ld t'u11nel shapcd and prescnts as a lcucocori:
* hitc pupi11ary re11ex.

i o



1
. idelndit!!!!l
:lUselsllralirs to \ clroLLS dilatatiolr and aneriolir tofiuosirl of thc postcrior rctinrL \ ri.

.,rdrdi1s oftlra ctc. Engorgeue toliris\cssels.ptLpillarlrigidjr!arldlitrcoushtTr-:..,.

..\ mbLrl is ilddcdto thc ROP sL.ge nu1')lbcrto deslg[dLe lheptesence olplus dis!-.1s.-.

-UU!: is Lhe tam rscd to denole rascuLrr abnolmalitics olthc posteriol relin! thal rrc l:1..

r:r,:is ofplLls Llise!se. but thxt clnnol bc considered nor1lin1.

-j!:e!sirc-p!!1!!tq( RqP 11!:BQ!): (preliousll called t)'pe II RoP r''.1
:Lcssing. seretc lornr o1'ROP thich if utltreatcd proSresses 1! \:.::- I l

.::rlorlocation(zonelandsonlelimesposterior'zonell).pronttncrl: : :_

, :.tinopath-\'. flat ne1\\:ork of ncovasc';latization lnd hcttlirr'lll..::'
,is abnomal ciosed-loop rcsscls (and not thc n.rrn)ill .li;l: : ::

-.rLrsitYthat cand.r,clol into thc ft1ll blo\nplcturc iir le.. ilr.'
- :llssical sLages of I througl't 3. Diar:nosis cu bc nlrt.:; : ' :

l+ :i Lrlne,



.( Rt[-\ING CUIDELI\ES
--:rrllendationsbascdonro,ie*,ofdataliomtheCRYO_ROpnndLICHT_ROpstudies
hom to Screen
.,.. 1500gor

I:r

i. llionalage < l0 \\ eeks or
'::.,!ij \1id1an unsteble clt0ical coursc $,ho are at high risk (as detctlnincd bv paediatr.tcian)

:::irecningshouldbcper1bmedb1.3Iu,kspc,\or,1wksCA.\\ticher.crislate.
I ndian Sccnario

-l \\ .:000 s
,r \- l,l-i5 w ceks
irr rtirl scrcening recornmended bctu een 20 30.lavs o1.lite.

Trertment
r:r'1rsc.ccning(i.e.<20da]sofiit'e)isstro,ghrccolrlmen.lcdtbr.babics<i0*ecksofciA

preYenlion of rctjnal detachntcnt and any scan-il1g with o]ttirrization
r: :roal of heatment in IIOP

r isual oLrtcomc.

I ndicetion of trealmenf
r .irrorl treatlnent sllouldbe consiclcreci lor

:]. IROP

Zonc I, ary staac ROP wilh plus diseasc or
Zone l. sragc 3. t.ith orwithout plus disease or-

lnr. II, srage 2 or 3 ROp \1,ith plus discase
'.:rnLrt Llserialexaminatton should be considercd fi)r

l.rrrl.stage I 012$,ithnoplLrsdiscaseor
l.,lr II. stagc.l \\,rth no plus disease

-:l irrarmcnt euidelines lor ROp adapted liom the cuj.cm EfROp guidelines
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'.. rilrhle treatment modalities

.,lncnt in\,ol\.es abhlion olthe pcriphcral a\ ascular retina.

:rlaserthelaplhaslargch'r'eplace.lcr,\r,thcr.Lp) .rltLoLrglI lt i< indicdt(d if.r:..
::rsvisibilitv.unarailabilitvoflasclandphysiciansunl'atttiiiaritys'ithindircctla:.-::: -

.:i photocoagulation

r:.senl the standald ofcare in ROP is diodc laser (8l0nnr). It crn be done un.ler L:-
.:hesia or sedation. Laser teat rcnt has supplanled crl'olhetapl as it has bcttcr str1L.:ir:., : :

-orrcs'.Itsadrantagesovcrcr]otherapvareitscascoitrcatlncnt.potabillt),lesspostLr|rr'.:t.-
_:.rge to thc adiacent tissucs. lcsscI chances of exudatir e retinal dctachment. \ itrcorctrrrJl ::- ,'
:nus henloffhage due to lcduced breakdown ,lfbloocl tctittal ba|r'ier. It minimizes th. nil '

. .. as laser spots a1e visible during lhe tleahre t. Trcntrnant includes ablation oflhc crrlira
'r lfonl the om ser_ratc up to the r'idge \\ ith neat conflucutbums spaccd one to hall bum \\ ialilr.

.lerials tlnd preparrtion tbr laser treatment

-.:ialsrequiredfor'laserabhtiollarc-pcdiatric(alphonso'sspeculun't).pe,iiatricscleralclepre.. - -,
rl tipped appliciltol, topical aneslheli! (l( dr,,fs arrrl .hl-ltirrg.tl,rngrtirh\tcrilcliinscrl-'.:: i

' ::{a. Prcparatioll requircs pupils should bc dilatcd and autoclaved instrumenls should be Lr:e.l :

..:h.siaisLrse.ldleclildshoLrldbei'edandburpcdatleastl0DrinLrlespliortothetleatmenl.Tirr::J:
.rldbccariedoutinaNconatalinlensir,ccalcunit(\lCL)orinrselllng\\fieresuctio1landr..:.--:
:rnrent are r'eadi1-v available.

it0pelitive care

, rhild shoulLl bc aftcr l0 ninutes of thc frocedLrre and should be undq thc care ol I n;, : .,'
. \rlerdti\'e h)1lotllc[ria and h1'pog1-lccmia shoLrld be preVenled. Counsclitg should b.- ii.'r:. :-.
..rpera1i\echemosisandconjunctilalh.rpelenriebaroidulamr.TopicalstctoidssloulLlr-.:.:.,--

', tl) nlar1l1ge postopcrative inilatnmation and prerenl lbrnlaLion ofpost lascr posta rio | 1,.

llo11 up afterlaser
_-ilients \1ith zonc II disease, rc-cvalLlation shoLrld be d,lne [,ithin 7 davs and sisns olfc::':-.
,ird ibr. lfadcquare regression has no1 occuned laser treatlDeni is donc to the skil-.p.'i ,--

ietivcarcas. \\iith zone I or APROP cases, one scssion is usually inadcquate t r -

.ralionarldcornpleteablationsltouldbedoneeleryS-'ldaysuntilcornplctcrcrir.-..

..le I : Follor\ up.(hedule l'or \crccning lrcalmenl-

How trequefitly lo exarnine
1 Maiure ret na
2 llrmaturc reiiia
3 mmaturc zone rol aa

5 Prelh reshold trOP
6 Thresho:.J ROP

7 Retinal Detachment n

Follo',^r up 3 rnorrlf s

Fol ow up rjr 
",r'.ck 

,

Fol ow-rrp !\aek ,

Fo o,,v up 3 : -:r.. .
Fa rly 1r{]trt.r:- ..

E3.,:r.': .



_. _.-: : R.r in J I (l.tt1chment aslociated with ROP

' : , . ., irgh risk ol lreYcrsible blindness. lt requiles !it|corctirlal sulgical inter|entiotl \\ i::

- ::--;:.\ni\ It has sho$n plomising rcsults in stagcs 4A and 4R'" Thc rcsults of sursic.,

:: .,:. fn.rr in slage 5 ROP .

- _. .. r irc\ e lier las cr- trcatrnent is hishcr whl]ighcr \\ hcn compa|ed to Ber acizLrrnab. Sirce systemic absoryti.

i .. I rnli-\ ECF

''.:.ji:r\.'bccnusedirscvc|efonnsofROP.ho\re\,critsroleiscontloversial.AccordingioB[.\
. : :r: -,.rzLrrlab sho$,ecl promisittg rcsults in zone I stage 3+ ROP but rot in zonc Il. In zonc

:,.:-::::r.r-lalcdvasculardevelopnrcntinotherorgans.ilisllolleconmendedasthcfirstlioeth.Iap!".

R. farcn ces

, ;,.,,J \\-\': Larlt Trcatnrent 1br Relinopalh] of Prcnratudt)'Coopcrati\c C;roup. Final Rcsults ofTl::
: -r r i\ Tr earmen! FoI Rctinopath), Ol ?Iematuritr- (ETROP ). Tmns Am OphthalmolSoc 200'11102:21-i -

-'.\hlr.'.lE.llepkaNIX.Rarido[riscdconrparisonofdiodelascrphotocoasu]ationversuscllothcrap\f('
:i::..hrild fctinopath\'ol prematlllit!: ]-,vcar outconrc. .l Pcdiatophthalmol Strabislrus I 997;1,+:El--'

\2.:d R\. Pasurrala L. KumarH. Tah|ar D. Pal R. Paul \iK. er al. Prosllective randomized evalurtion i:
.r.,J.-liscl and crJothcmpy in plethreshold retiropath-u' ,lf prernatul il -'-. C]lin [xpedneDt ophthalrni
I rir+ ll:151-.1.

. rl..,lherap! t'o1 Retinopath) of Prcmaturit)' Cooperatirc Group. N{ulticcntcr trial ol cr} otherap! fr.:
| ::r n,rD h\ ofprenilturitv.Thre.-morth outconic. ArchOphthalmol 1990; 108:195-10,1

rr.rli S.:\nancl R. Kumar H. Dogm \lR, Azad R. Copal L. Plogllrnme planning and scrcening stratcgi
:: r..i inoparh\. offreDlatLrrity. Indim J Ophthalmol. 2003:5 I ( 1 1:89 99.

3:r:lLh P. GopaL l-. Sharme I . \!ura A. B is\\ rs RK. functior al and a[atomicai oulcomes aftcl prrrntl
..::. \pxri11g pars plana trcctorn], tbr Stagc .+ rctiroFath] of prematuriry.Indirin J Ophthalmo.
I i':5r-( +):267 71.

:rl L. SharmaT. Shanmugarn I'1. Bad nrllh SS. Sharnra A. Agrahararr SG. Clioudhar'1, A. Surgen
- .r-rlc r |ctinopathy offrematudt\': the iearning curvc and cvolving tecl'mique. I11dian J Oplrthalmo,

.tr\11 ): I 0I 6.

'.' :,-llirrncr u-A, Kcnrrcdl KA. Chuang AZ; BIAI-ROP Coopelativc Group. E1'licacy o
--:::',-:lb.\acizumabtbr-stagcS+r.tinopathyofpremalulity.NEnel.l\lcd.201l:36.1(7):603 15

' -'. :: \\ \1 Sereening exarnination of premature inlnnts for rctinopath), of prematudty. Pediatrics- : I t\L) 9i



F r olutiolt of Preserr.ativcs

Cell wall

NIedic:..,::-
Dr Neetu Srharan. D1 Iirupari \lth. D: \, . :- .

.:i, c. u.c an irrportllrit component oi nflith.rlnrr,. prcp.u.Liuns. pr\)\ idurI Jntirnicrobi] r,. i . 
.. ,.' nr'(\..t'lt r; J.i.,,r',',,.r tJn,,'..-.t..(,1.1 ,. r1,.,,, J. (!,. t,c... tt-,...-

- tL .\ toto\ic ct_'r'ccts oi t)rcserlali'cs as.sociated \\.ith lonr tci.1n thc.qtl, and espccrell\ ui. ,:- : r|rscn ed drugs. Tite nrost cc,unron prescrlati\ es ir i:phthal|Dic p|cpiuations lbi -elaucoure a::i
-'i!- disensc bdrzalLonirnn chlor,dc (B.\Kl, chrorolrulrnol. sodi.ni per.borate. alici srrbi]rr.,.
:., complcr (SOC)-!rcrr. revicwed. C-ornpared q,ilh ot|cr prescr\atj\cs. SOC causcd tir.- i*::
'r'Llanrage 10 r-abbir corneal cpithelial ce11s. BAK hrs dcrronstr.eted cvtolo\ic ctl'ects ir ccll culrLrrr.- .:r irr animal and hunran !lLrdics. Ph\siLi.rr. qhorr d runsLder t ctrurcnt ,rith oe\\_screratr.I
.rs cil,,taini,.g lo\\'risl( presc['at]\es such tr-' Soc. csrrecialy in Palicrl\ rccel\rr;,ru rrf J

::ria ]ltedicatiolts.

ryHffii{#:*i,ff#-:
Fig. I Role of prescuatirr-

-.,,t actio ol prcser\ ativcs
.:rires gencrally offcr rimired protecaon agarnst vimJ contan]inetioo. Bacter.icirres incr Iunsicrrj:.. irrcethcirellectsotrrrarietlolfiicrobialccliltlartargets.fore:tanlpletthecell\\.rl .th...,,olii".,.-.-:rne or thc c\loplasnt Il i\.Jlenditfiaulltoassignapreersctargetforaspccilicclassoflr,i.raa,",,,"

:-:et carattddocschrnrcrvidtprcsc|t'rLrrcaorl(.rIaailr,rn.\";.,,rrsrqrLcnce.preservalivcsclnoli..:.
!rl r.c..'r.. Jili.-. r r..r.'h.l ..e rl: "i're.l,.]r r..t.rt.r,j ,

Cytoplaiml( nrombrarlo cyroplajm
I .r r.$ !*(biejl ,r i 4 r i,

,:trnt-rFi ng3dtu,rrEr, c.nla.r(t'itlri

: i - Sitc ofprescrviilive ecli\ ity in ldclobiai celL
J\ toloxicitv ma] a1so all'cct rrantrnalian ccils. Hcnce inclusion ler el;
.rJcquate prcsct!atio11. Ther.e is a r.egr iltory cxpectation that thc r.t:,
: .rf elllcacr,. satbtl illibrmation. contr.ol mcthoLls in llnrshccl nrr,Lli[:

.,.'d ploduct should a1l bc addressedby the applicant Il 1]. \1cch.rn i.::.. :'- 
"le I

in Topical Ophthalmic

- \.\'ledicai Collcge..,\gra
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Perto,, ri.c Requir(f B..r

'llLblc I I,ctiirL-l:lnct r'arJuir.(l lin

- .:r(rr Ltl lrleier'\ etil cs

t\i o rxta!or'las: alctarq!-rj1 llId Lr\ldil]]tg pr!-sel\'ltll\ .,.
i!rlr:r .rL ll.r.J Ira\rl\ llt:\!s 1i1(ttng as o\idi,, .:-

rrlalllltar.
ol 11.liLrrl .rrr,l .\lIiiIics or'cuch ilillercnt t\fJ ,

l::ir!ar1,\ i!:e cornloLrirds th t caLNa brcieiijl .c il (lriirh b) ,,\ l\ (rr' :rL.r'..rrtrn! tht lrpiri coiqroncttL oi c.
'r:l.rltLnes. Thc corLet:tr oi t tc uticr(rbrel (ailaac e\Lr((lad l'rLrnr rlrl .tll rlLr; Lo ntcntl:rrnc in,ililbilit\ .

:.eriberl err'lict'. deiergc|lt\ i]lt,c ihc lrngr-ii ltLnnjn! l)i\t(r.\ rtr L,rlIhl lrni.: IiLlt, rre. fr.rntpl.ple:
.:.1lilnt L\p!'praier\rtirt-sinciLrdehel;,all<ollLntchloldc(Il\Kr.LlLir.:irlx)niurn.[31

r\ diTins Presen xti\ rs

i)rr.lull\e frcscl\lli\._s rhar lhc lrPirl nr.rrlrrinr of ,]rie|ohr' ir .l ,l:ilircnr .iLion ro Jctcrr.
rrr.\.r\uli\as.li\pcIctllltiitelhcntcnb[1n!-rl!air]r.rrnqthel)\1.]r,,.:- t.L trl iiptle. tILrnrDl\1, h1!r:
rfll\ [4] li)\laliriIg prr-ser\ rlti\ cs arc collside|eC sr-conci g.-|crlt:,,:t ,,.iIlt:ri Iic plc\rr\ali\ej and 1r.
.lcrciopcri lrccltu:c ol tll..ir !:adLtcr:d kr. ! 1 , tL l.rr L[rL J.. . \ I .,]|tt)llli\oir \ith dllerl
Ilcscr\ui.,ea. .\ilhoiLlll oculul sultice aellr ntt\. -(1ill h! rr,it rt,r 1., .,\trlili \.. itr.csct.r ltir cs. fhc'i
.(rn.anllirliorls conlrlncLl in 0phtltrL]lic prcp,lraliolts dccIt rl:r,: : l--.i. Isi{niiica|l.[4]\oecl(cr .r
:.,po|tcd th tncrltcl1lir-,rs prcsir|ed \\ th Prrr lE ILUr( , l , r, than tho.c Dt.eser\cd r\4\l\ 5lr . ,i r :i...... :"..,t...,.. . ilr c,l
i so( ).

P<.(.rr . I' r'., ..'..1 l. , r..1 . ''.J Pr. .r rr ...

lonic bLrli'ering sy:lem: arc thc liilest class of ,,lhtlt.l .tli. |:.f..i\r1i\c5 to bc rraorporated into 1ot.
,rrdicrnes lnd rcr ln a similar mxnncr to o\irliu,rl p ;'.: . urrr -' * ithin rrulriclosc botiics. Sofzia r.,\i.
T\. IlSAl. the most iecent p.csc,\'a1i\c oi rh:: L |.i. :. r. .o.rl)lniltion of boric acid. zinc. solbitot .

1-'roprlene gllcol. This itrt:ic-bui1'e|crl j\\1!rrr il.r\ h..n ilrr)1\n io ht\c both xltibacteiirl iLrral antil'tL:.-
q rL,rliLies.l6l \\'fcrr exl)oscd lo cations. iu.lr it' r lr r,i. rhur nrc ronrajlr encountc,rerl in the rcirr fihn ut rlLc.

. ,-r L,i i..lci r., ,.. r. llr ..- .,..t, lo.r. t..o.,!.\..r ,, .,,, .,.....,,,
,\ ill) nt(n ! corl\ !'[t]onrl p.ra-,a-l, ,,, t, 

"a
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I
I



.n iLrm chlolr(lc is ll aiaiarialli . rl _ :_l'
't: .cr \ ,,

- r..17lIntheophlllllrllr.r:tdl.l:"' B \(''''r''i:'.'rrn:rr -- "
,,rin,ts. Sincc ther). B.\l\ h.'.' ir..Lr 'L''J rl l'rrl\ '1ll 'ir:':'
Laoarr nladiarrlr-i lo o\ Jl _llre air-lnl!'rilllillcllllicitf\oltLljoll''

.orriunt chloriLic js the lllost tic!}l'l1ll! rLscd prcscrrntire irt ophlh:lrllrr ' '

-,,,.lir.:.,, i,r gr"u.or," lbr-mLrlati':trls llnses ijonr 0001 1.:ll)ll20o Thelti't'n':' _

. rc:rt.-.j..,tr. .c(. r l . . ' \ ' t J r r r 
j j ' l . . r . r lr. ' ' tl.i ttr- t"''ru"'l' " :

,,, ;:-i. ..IiJt uu.,,,,n, Ln rhe corireal epitheliuDr. Lhns rllo$ing til lrlr:r:.ri: -

,:,.;,;.; ;",rri,; cnter rh( .lfrc,ior .hambcr. .s *e11 as liruiliar.itl' ,ro1)g illor. T,:,::::. .. -
li ,,:,r,.;";:,,i;.,,,-,,t.tus,,,1. li''tc the rfiicac)'ofBAK ii *'cll kno*rr' thcre i\ 

'1 
r..'Lliri-':i

-l .l.l .,i.lit.i.,i,.1,,."1n.r11 th:Ll!tin'rriii 
'flccls 

ol'llAK' [913] Bcnr'tlli(rnirrrn is Lno*tr ii':r:': "
.,,(,,i .,,,i.""t.",iu", of 0.0'i 0 l'roi dNLl c!-iltrldl'irpoptosii (at co c!'nlr'llions ol0'01""1ir\ \''l
l.,urrhc..lluLrrrlcn,branciahaclcrialccllsil0l[]o\\'e\cr'hun]an(rcrilalsLttl'acecc-llscrlli15oirl'f':i

l.,",:"."i.,rJ"ilil,.otlocrtlllsurhcccellsil'sirrllarLothosesccnlnbaclelial''-lls Theellici'oll '
-laanira"..nr.rul"ti,":urcl heconre ar(rre se\eia \\ilh ntLlrc corccnLratcd anal i'leLlocnt e\paisur" 1:

:i;;;;;r,h:;;,t."1epithehumatcli,crcas'dpenreeL)ilit\'olthccoLnearsaresrtllt'fBAI(rori'rr'
L,,a,t","r".i i ri uigf,", cn,,ce,,t,"li,.tnt of BriK trs cen bc indtlc'd ilrolrgh rclclled c\i-'orrn' :'::'

-.or(-irt lLc!LLrrlLll.lLlu I ol B.\K ln Lr!uliir iurillcc tissucs) 
'an 

reduce lcrt break-llp tinl' b) 
'i1 ''

";i,,;;,,i i,;i,,,;i:,,nlr()r.nLuirh.r.srltLrnxr.lhcicccxLrs.src -tilm11)stahiltr).i12lThi,iis:spiir ,

.,r,,,,.,.,;1,1,.,,,,,r,i.11lert\. l\rhr\ nhlr'nllvha\e'lilecreltcdratcolblLsalteattllrlio\!.r'[11] i_ _

.,,,. iitrr, u.J,' ,i,ott n ihll Lrcuhr cclls r.f'!alcclll tr,,'lscrl lo l3 \li c'rn o\ elc\pre\i thc cell nrxrkr' '
- l hich has berrr irrplicilLcd i11 apol)lLrsis.ll3]

' rlion r)f Prc:er-\'&1i\ es siuccllerzalkoilitrnl Chlorirlc

- iinoniunl is a clcl!'rgclll_t!pe prciel|ati\' lljophthallxil uscsllx\'.incilrd'd I c\-a rrLrrL I '
lrt",r,r,,u.-t 

",.fr "t 
CLt irulltLbr \ rsion Ophthalrnics, G'\' LlS'\l 'CctLirronilrnr cau'cf kri'L::: '

-l ,,,i",,r,,rr;,,,, intilulte* .I ltc lrr'bus attcl \\iihiu ihc c.nljuncli\alslruna and !'pilh' r : '
:,,",,.lo"irn.ti.nl ccll to\icit) hils bcen dcetlcd \nnilarto llAK Ouilg rtl il' 'ntNrp '
,iirct",,t q,,*1itic.. cct,-ilnoniurl is Lrsed rlrosll) as i1 joftcnirg ilgcrll il! hail 11'alnrenrs ll r"

cnllrtidn ric1. a dis!c|salrt llnd in prascn alirrn oiarllillllgrl ercanlj'

,loroblltiLnol

'loloblltullol is il dl'tcrgcnl pr!-ser\3ti\e lhat \\as lilmlcrh tlsccl ns an ilcLl\' insr"l:: l:

-.L,rtireagcnls.iolIhlolr-,brLtinolhast'ccnuscdrsNpres('1-\'ati\eaqcnLiltuiifi!'iirl 
:'r '

,.Lnrant;d lo caLrsc si{dficllil l<cratitis ancl irriraiion Lo lhc ocLrlill'surl'cc i15l \\

.rtlLce cclls. lhc loriclftccL\ lake longcr to llanil'csL inlunlrn cornels thxn Jr '
iirmln comeai qrithclial cclls !\posed kr chlorobutaDol dispiil,v I 

'lecr''ir'!':
-reliorltion ofoier;til ccll int.grit].Ii6] ( hlorobuLrrnol drres nol htrr'\cr '::-'
,,utpol]en1 ()f thc leill_t_ilm.[17]

'!lrhough the l.tntirllictL-'bil'rl actir itl ofchlo.obutanolisexlensi\'e i18l ll' '-
'rrt it iecomes Llnslablc wh.D slolc.l rl rol)Il] telllpcrllturc ti'r :rl:: _:__ _

,lrlorohutanol i:locs nol acl lilie a sur'l'actalll [17] Thc lrelho'l !'l 1J_

.r rsrLlption ofl11ic r(rbial ccll lncmbratlc lipid confiqLrrriion l-'

::.lctate Di!odium



, - , .:r.!'r':. iticrshr\as ir]d deodorrnLs. ln tha rcc\c]lng inLlLijtrJ,. il haLs becr LliaL
: -r.r lrild-aLald llattefies. ln Lhc mcdical t'ield. uses inclLrclc tl:e trerltltc t ofilaute

:-..1 lrrl..Li i o altd ll\'l)creal.clllia. I l)f{his gaineai usc in ophthaln'tic solLttions
:'r:iJ m!'tals. Thclqrc'aticniLl,. F-DT\ lrrs been used to rcnto!e citlcillcLlllaques th.:

. i.r .(rlucu in hanal l(craloDath\' [19] IrDTiL. lilts ilso bc!-rr uscd in e\ e washts to riJ ill
r.rLrralizaiion ofcalciunr h!dro\i.Lc or lirle brLms to thc comcl.

. -....rr .ililr hus prescnarr!c cf],ccrs hesr-r1 on its xbilit\ to chclatc. \\'hen eddcd to lopr..,
.rin.ccnt|11rons.F-DTAhasLrcafsho!\nloiIlxctivlLtclraccillrrouliLsl)lheelvtnalals.\'hii

. ,,.,,( tut'.118 p r.rl r. !. t.,'... ,.,.e( rl,J\.1llll\ n. , . \.r
ir,rLr.lhanirLrc ophthalrllrc solulio ) (llgLtre l) ilnd Llctagii[ (]e\obu]lolol ltldrochlorid-

- i, rrlro| { lsPl.

lriiii,:;;:_ i;4;,,;*:

.:,.lrelrtiil]g iigelrl used l111 11 \'Afta.., .. t..,,u\'r.it.'r..:. 1.."..,,. ..,..t .

ticr\hr\.s i dde0d(nrrnr\ lr

- I lirirr lkctcrolacllou]cthentiIeophllithniciolutron)

.,,..r:1lr'iliurn 1 (Polyqurd )

:.-:.i li a Jctc[gc i-tvpe preser\'ati\ c .lcr-iled liotr l]A K. frrl_vqLiad \,. as iblntltlated ilt thc lrjd l9l(r.
- ,rr r, r lrcs.i 1i1li\ e lirl aontact lcns slorage solutroIs. ll \\ as LIcl.lolled bccelLse aJliiar prcser\ ati\ e.
:l\.K 1\trckllo\\ntoheconrcc,:rlcenlralc-c]i,contacllen\cithrthadbeenstoredinconrenlionill le.-', \\hcn placed in an aqucrrtts ocLthl cn\.ironilat1l. lhe contalnillilteal cotlitct lelts !itn iltt as.' !,1'Plcscr\ lLti\,c tlrtt crl1 laler bc.clcnrcd. Pollcluail clocs not hccoine conccntritLed in conla.

l. li clctcrscnl. Pol) clLtad has ufique propellics distinguislring it li.otr BAK. Brctcrial cells atrrn!
..'r l)urnrl corncal cpithelial cells rcnd to lepel thc compound.l20l poj)qund is thc nur:

I.irs \alulale TI (Alcon) (fig. 3)anclOpti-free E\prcss N,lultiP!rpose Disinl'ecting Solurrr,:
-' is rdllerslorxgesolulions lbt contactlcnses.

lii;l::$if$*ffi*ffiffi

lrt rT!'rrs \xtl[alc Il (A]con)



. p6l1:quacl

ir []as Lreen

hils been shoNn lo bc otuch las\ ioxiir 10 the colrreo rloniil:r-:
Jho\\ir to cell\e suferlicirl epidrclial Llemegc to the corn.ri :: l
pol.lquatamirnn I rs lls Lerdana)'to rcLlucc lhc.lcnsilJ ofr,rri :: ::

th.rcby dccreaslrg srlu!'Lrus tcrr tllnr llrodltclior.[21]

:r\alncth\leneBigLrrlliidc

,'\enlerh)lc .bigrLanide (PH\'lBl Ias bccn used i1] .lrl]tacl let]s solLLlions juch as Rr\.. ::. -

\\. US-\i af i9..1). The berellls ol PH\'lB r-rainsl.lt Ltnlhdtlk^:h4 an(l bactcril .rr!, - '-
'rl hls becn shLr$n rc he loninitating 1o hLrlllirn corrrcil cc11si ho\\'cvcr. ils antilirrr':.r' .,:

.. ,'rrle.l $ ith

ar!an).

-,.1 t18l l'H\lB enlplo-"-s rts nricrobill tictir itl by integritling inl.) bactcrial ctll\\ alLs. rh.-r;: .

j: brane an.lhrs bc!-o sho\\'n to lethallY rltcl rhc tt ansc.ipllon ol b.lcterirl D\A. [24]

i-, -$ neruu

Iig.,tRcNLr'(Brusch & t-ornb. N\'. I SAI

-:iized Orychlt-.r'o ( omple:r

r:lizcd o\]chllir! comple\ (PufiLc. llio Cicle InLenatic,rtal hlc.. OK. LISA) is an o\r.r.,:: i
-.:r\ ati\,c and \\ as inLrr,,duccd inio ophththnic lncdicincs in the nlid 1990,r undel $e urde xr:: -

: ol'ita dcri\atives. sodir.Dn chlo|itc. has becn uscrl irr uatc| pur-ificrtion syslenrs since thJ _: l:
-:r: hirs bcconre a cottponcnt of scr,elal dil'icrcnt ivpc\ of aftilici l teal allld artliglaucomlil'r: l
:i.lirlg brirroni.line rafirntc ophthairric sol[tion (Brintot]irt-P Cipli) lfig. -i) attcL R' :'.

- -

:5Blimodin-P

'.rilized oxychlolo conrplex has becn sho*ti to bc lvcll toleraled h) 1l : '.
.oncentatiol].s ofSL)(l (0.0051''i,). thc anliilicrobialacti\ itv is f'li-,j I -
in rvhich SOC \ts administered to patients ull to cighl-lirrrrr .r-: ::

:.,tor.iciq irr yir'.): ho$c\et. I1lolc studiesl1le ncededio r.'r" ' :':-
:..dicnts.[26]The iinlirnlcrtbial elfccts ar-ebroad and in.'l .-.':::.-':' - -



etlicrs. chcillicall,. SOC' is a mirrur'e oi chlor rrrr' dioridc. chlorilc and clilolatc.i4l whcn exposed 1o

light, soc, disloaiatcs inlo \ aler_ o\\ !.-n. .odrLrnr 1r.1 ch6r lne 1,r c. radicils. [27] The ch lorine fiee

.idrcals arc thoLrght to irlhibil nlrcr\\':!i:!rilnr frrrljrl s\nthcsrs $ithin cells b) \'.,y ofglLrlathjorc

oriileti.'rl. \r hich l:li::ii n]l.rob' cell d'eth'[101]

Sodiunl Pcrborrltc ( (le \qLr:r'!

ce.{quar\riiilln-.iit..ri:iiJ(lllpLr:.do1sodiLrlnpetboratcandiscontdinedinGe[lealltrbricantcyed|or:
L\, . r .r rl', r. .. \ .' \ \ rl''r ' i.

Sorliunr pcr r,-,o:':r:.' r. -,:t .'r r,1rt ir c prcservatir c thal has been uscci in dcntalhl'gicnc <olrrtiorrs 'iirlce thc l95ir

\\tlr"n ,, ',.. ,,,,.a.,,.:o rn .phthilmic solulions. it \!as one of thc lirsl olthe oxidati\'!'-1)pc presel\ ali\ 3'

Lrs.-.1. SoJr!.n: :.:i.rrrlt. allc.rs protcin synthesi-( $'ithin bacterial cclls b,loxidizilg ccli melnblanes &::

altcrirg m;ill.r.rnc boLlnd clrzymcs. ctusjng enz,vmatic inhibition- Lpoll e\posul-c to an aqu'o_:

.,,. i,,.,,nran,- ir L: aatlll)'zcd ilto h-vdloqen pcl'oxide. * arer attd oxl gcn Tiis is a p[)pe1t! c\clLlsive to tL]:

cc,mpoun.l thehldrogenperoxidelotmcdb).ihisleactionell'ccti\e1-"-_killsmicrobcs.l26l Irullhcrlnore- lr:.

"ii1.... 
otC.n.fqu" tilas been dcmonstrated onAspcryillusrligcr.l26l Thcrc are 1!\\'stuclies doculnenling t:i

ocLLlar tolcft biliqi nd side-elt'cct plotilco1'Ctrr'\qLra'

Fig. 6Gentcal lubrici1ll e)'. droPs

SofZialv

Sotziar is the tnost l-ece tad\anccnlentilitheficldolophthal[icprcserratilcsancl is Lhc pre-selvatir.

S}5len colllarncd in onc preparation oftl'avoplosl (Travatxn 2,,.-Alcol, Tcxa.\J, whcll e\poseLl lo catio.:

srrch as those rhat ale noimilll cncountclccl in t|c lear ljlnr of Lhc cye, solZia is deerncd irracLile. Thi. -
thouglrt to ir]dncc less c,vtoto\i;iry to thc ocular sur-lice compared t idl t1lole convellliollal prcser!aLi! eS

Travatan Z (1ig. l) \\'as intrl)duccd as lhe first plosraglandin analoguc to he pt cscrr ed u ilh a srlbstance otl .-

than BAK. ih-e sollia sl srcrn e ll'ect ir, e ll prcser!es the nledicinc whilc jt is heing storcd: ho\\ evcr, rvhcn I-r.

cinig is introilLrcecl into t-he c}e, it is modiiie.l inb haflnless elemc|ts Lhat ar!- eenlle on thc ocular sulf'ace. i:
Ir his been dclnonshatccl thit solZia-prcsen ed tla\,oprost induces corneal arld conjuuclival changes simi.;
to prcscrvalivc fiee itrtificlal tears. FLl hcnllole. lfa!oplost $'ith sLltTia elio indrlccd rcduced auorml: il
conjuncti\itl i t'lammnljon tt1(lcorneal changes !\hcn comparcd \\ illl tra\ opr osl tleatcd with BAit.ll8]

ilhet fiiat!?alitli
-. ,: ',
ifietltvt trigredwls
1.. ."...

@
Fie. r atan Z
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Table 3 Details o1'dil'Grent kind ofpreservatives

: iict ofpreservatives on ocular surf'ace

r:ular surface disease, OSD, (which inciudcs dry cye syndrome) can cause redness, tearirg, iritariorl
r:rning- foreign body sensation, light scnsitivity and illtennittent blurred visiou. Although 15% ofelderl!
-,Eiientsdescribc some degree ofoSD, up lo 60% ofpatients with glaucoma suffcr from il.
*r. 

symptoms tnentioned above afltct thc quality of lile and cvcn the adherence to the prescribed
r.rdications to help prescrvc cxisting vision. The active ingredicnt ofa medication, thc componcnr thar i_i

r--d to lower thc cye pressure. car cause OSD. It is also known ftat inactive irgredients. such aj
ti3servativcs: car conlaibute to OSD. Ocular sur{hcc changes, causing ocular disconlfort. tear tlk!
r-.tabi1it]., conjunctival inflammation. subconjunctival tibrosis, epithelial apoptosis. comeal surt-a.-.
npailment, and thepotential risk off'ailure 1br furthcr glaucoma surgery. Subclinical inflarnr-ration ha5 alil
so described in patients rcceiving antigiaucoma treatments lor lons periods of time. Ho\\'ever- rlE
:echanisms involved. i.e., al1ergic. roxic, or inllammatory as well as the respcctive roles of the actire
:filpound and thc prcseryative in iiduciig the toxic and/or proinflammatory effects of ophrhalfti-
.:lutions. is still under study.

i".irthemore, the negative eliects ofpresen ativcs seem to be additive. Themore medications a parieot rrLr
f-< more likely symptoms. Preservativcs were initially used to kili bacteria in the bottle and i1$ ai rhai
1:.] helped the active itrgrcdicnt have its desired effect. Since the active ilgrcdient is the comfirna L
fedication thatlowers theeyepressure, any ncgativeeffect itmayhave is thought to be a neces-r.a] Erl- F.'
ldents with OSD, diftlculties tolerating cy,] medications can possibly be improved bl min@r4 t
:!tctofprcscrvati!es on the ocular surfacc.

::g. Slissamine green (LG) staining ofthe corjunctiva in a

faticnt with ruild dry eye. LC is a valuable vital dJ,e to use
rcause it is ve.y sensitive and highiights even early
,!cvitalisation of conjunctival epithelium



Fig. 9Fluorcsaein staiIi c of3 contca iI a faiiclil \\.ith nroalcmle dr\ e\.c. Broken
_ te.rtlllnolerthc.ent.alcontell(ci!-crealecl tcar flirn brerli ,p iini"l ,ra-
flLrorcscein slaining ofrhe jnlcdor cor.nea. !:luorr,sccin stains cpirfr"fi.i.lii. ,,
n:olc adr anced diseasc. as u cll rs ahscnt a r. \((ru\ o1l\ ) o11 rhc ur,,,...,f .."ir..

fio, 0l i..... 1b1.1 ..r..rlr ut 1,...:.r\. ,...rr.,rr,..-..r ..rrrr rcrli....r.,rr. r.
rcJo ro |!r'(il\c(t 1(\.tJ ul r\h.rrrllirl.|l.]ltiluir (EC.\i). Lhe lr.anslblntin{ crLtNrh
lxctor I-1 (TGF-0) signalin-s parhlva\ rcl.1eLl rt'iol.crles. .nA .r.luo,,r,-uJ,".,i__.
(CIOX-2) in blrlbrrcol]iunctiralrissucsarrd r.csuhs in fuiicr1 jlltrario| sur.{ci

a
,I

IrII
MilM@ilffi

rrJ'llJ'\r('ltiu,r"tB-\('rr("rncri(pilherrar sLrpcrlirialccrJs.Rcprcsentutrrcirrrirrrcoui)carirra!:.
Ir( (,'r'_'e',n<r 't.rJt cr', .., 1..,\, .,.c..(, ...,tt ,r. l<,.,,i .i1\r { },.,.-. H\(
0. i'li tsAr- .,\;l!an ccll sizc the cpiihelial .1,*ic. ,, a. ,,l,orr,., riif,. f 1,,. ,fr",,lr. ,lr. ulsurticr cells ji ..,:coanerl epjtheliurn o1 e1.cs rreeted rr itir 0. i D 

o E,\(.rl rs ligl iijcarrtl), iar.ger.tlrrl that rti corrrol evesi U\( I I \lL)N
I he nrost ficquentlY uscd pr-eserr ivc. benzarkourum chrorrde (rJAKl. hrs consistentrJ.cenronstrilra. :;

i::ti,:*:l:.]l:].::,1:lll?:i^...r,illl,:illl rlld cr,nicar strLcrics. .\s 
" 

qu"i..,,,,1,y ,u,lnonrun. this con,pi ,ihas bccn sho$ 11 ro c.rLrsc tear. il hn inslil\rirn.,1, .. ,.1 .,rblo r eli. .", ir,r. if , .,i .U"",";i;: il;;li; .ap{ftosis. dis'Lrr)tion or'thc e'o,rcai_ epirrreli.nr i-.airier'. rntl ,lrnrrg. t,, cr.,cper. ocLrrar tissLrcs. ].mccharis,rs causin-s thcsc eilicrs har. r.r hr.. iull,r 
",.,:ir"-.f. .,irh.ugfr rtte inrolr.-ntei::

as,wcilasdircctirlt.lactronsrr,irh,1helipi!l (.r,rnfIIin.ntrhure.rr nL- 
", 

j..tt,r"u.,lr.,rneshar.ebecn..
r-stablished. PiescN,ri\c-i,,dLrccd rd'c.sc clllcrs are rherclbr.e fu rio,, b"iiLg r.su.r.c.] ro onl] a[.:.
1eoctio11s. aod sicl.'e-+}i!ls alc olirn ren,dilllculL to rclentilv becausc ,fr.i.,l ur".lft occLrr.in a delarr.:poorl)' spccillc rrar,cr. care shourd rr..eli)r!_ bc takcn r. lroid rtr" r,r,,s i.,n, ,r. 

","rr;:.;,'l;:.othct$iscalcssi.\iialle[iati\ctoBAi-.h,,tr il hcJcrul,,pc...,.r,r-,r..,inullcrgenicfr,itfritfrlr,.,.

:::ll]lrlll .]?ll,t":e alrd rimc_depcnL]errr ctticrs. On Lhc bu,is oi.aI thcse erperimeutal aud clir:;rcllorts.il\\ouldh.rdrisrbleroLrrcb.rr,.1 , ru ir- rJL *,lrLLr\,r,r *tr.n.r.,:1i,,,.i1ri"."rp"";rftl;,ipri,._

:,:.1.j::j:c'"1::1,:1,,:lLll,e 
ro.high ro:. , r ;.r , ,r,,r r ..i, n.rl,. , ir,,^. lnflr.rng rlom pr.ecrisrir::aotlcolllrtanl ocurrr sLrrj'ucc ali\ciliL'r lr(r rir,:i lfcneircrn-r :id!- efccts ."r""a ,i, ,ri" 

"'arlra'rr,r,.ll,:*: ::lll1 :*1:1s.:hould.nL,r 
bc rr,1;rr.iLm.ur,l. nc-rlecri_d. o,: ,t",,i"ii. r.,""",," ,r.,"y,,", ,,"r..,,...1thc apparenl rranifcsr.lrions of nrorc rt,eri. p.,rrnrilllr-rhlclrening trt.ii',i""i'r"..u'",r:'lffil^it.

'rr'iir\.ri'c liee app.oachcs.uc srirl rn lheir inl.r.\ .xrd much .rore rcscrr-ch is'cquircd bciire lhe." c.:-.:ill,r:l:l:ll::,::llXlli,oring*.hpr:scnc(r,ryprorihes rlouc,er s",.,"r;.;,;.;,"_r;".;r,;;"r;;J;- . lLh (-urdl, , iler s,nrcFr,rrrse
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Limbal Stem Cell Deliciency :presentation, Diagnosis and ,\lan3sp6"o,

- :,rman corneal surfacc epitl1eliunt is.orrifl,,^,,.1,, ---..-.-j-, , 
- *P:' : l' t'., r"1,,r.,,. i., .,,1, ;ii, :1"_r""Jljlr:l:i i::lI:ji:,:i;:ll::: ;i;;.1'. -i:'i il:i ::: ll ::i l:;;lT:ill' 

s' o' i'c'r.,r'. .',c,r"i., r"l.illrii;l'",., o, I ., . . .
,., 

"n,,,'",,,,J lr,,l;r;;; ;,;'l 
lcc'nrcJrrnr 

-hclrr'rrr' 
,r 1\l- io rel,lir:,n,1 ,.r ., .... '

.,', ,ir,,,,,".."f..'i].,,.11,,-'"','"t'''t'nr et'jtlc'i'rl J'rcc'' \'or",i' .o,riLn("i.J',.
. ror..1riar \ r.ro' 1,,.. ,r1,,-.,,- o,ln 

ti''tni1 
"ll",,r,r,rnn \r nJ t,... 

".n 
r,u ,," lo il I .- ,tern ;c1l a.n.i"""rf 

"ro , , J ir';; 
pllolophobia. and ke.aroplasry lailurc.Th"r. ur",rr-.1....l.-'

r.' l5cD -, i." i",".','..a'..r,1, .,iii'l' " kn"rt l"n "''o"i'' 't','i'na-,."'n',"''l .-.,-..'i tn. air""." p.ogi",].r. iirl'il]l;]:.11r'11(irl 
r(n\ cre rlece\si1rl i('| c'nfinn ttc ,l;;s;,,,, . . .

-",i.nnan,onngln,"-,,..;;il;;;iill::iii.l]:::;'.1 []J]';Jt" 
rrjnj!;tr jr c'cntatioD t".r,,;q,..1 l

lngl

::,rlogies can be genetic. acquired. or.idiooathic
,-:.tict

,.:;[l,:t]l5T;,i..Jras 
bcen associarec] ..vith pAX6 genc nurarions. rrtich are also iu,li,:;::-

: iired:

-=:uqrQIJ
- I"bron. Sr rrdlonie (SJS). oeul.rr' ,., .,,.r,u. r xi:;'-j i" ;,-:i ;,', :i:i:;,,iil,,r;,,,, 

n,",,,, .,,,1r 2, ,,r \cr.,,. r,o.r

. ,us:

". icraiitis andtachorna.

- .:ic,lallogcnic:

."-:r',::'il,,:ljii:,:'xT,:::l:l-1"lll:o::,,.ar or rrrermar bur^. and prior ocLrii,r i-_::3pics 
at the lirnbus. naaiation 

"na 
ctr",' 

Errrrrl Dlll"ll\' 
"tnd 

Drior ocLrlilr i
thelnotherrnei,rj. n..,tj,.-ij^- - 

lli,thc]Jp\rreoLhrrpotenrraiclu....oncls..,,._
I,u crl1ntr.!J...r. dt. I .... iq| olller!n<ul'\ nt(djjnttOn. trtb\ De\,r,1..ri,,,^ . ,, - ,-- - '.': ....' , .

..rru,nclri,,ri,r.,^,i.i- ., :,1 , 
ill__lel'llo' 

'|l 'cJelr.,re'c\ I s{ D r,. j...rru,r.crrruriJcrnricin,r:rhrJ.rrr.o.rrr .. 
_ " ""' '( usrrcrerc\. Irt Dh, ,lclllL'J,rors.rn,ll,:nnrJf.i.rtc.,r, .-,-. .. alqglor!1hO O!bcrl1!!!€.

'.lrt'ace tLnnols andpterygiuln arc a known causc oilSflD.\I( {L PRESENTAI'ION

-'-. -hing frorn recurrent erosions ancidecreased r, ision.
.::I_rtomsl

.:pejtmert OfOphrhaimology B RD Medrcal Coles.-



(.rnraci lens intolerance, photophobia, tcaring, and blepharospasm A paticnt \virh I-SCD tiom chemicl

burn ortrauma will givc a history ofsuch an evcnt'

PhYsical examination

Rccurent epithelial elosions lcads to chronic kcratitils' scarring' and calcification if untreated' Dclal e!:

;;;;"ilt ancl comeal neovascularization er'entua11y leacls to a process called conjunctivalizaiiir

occurs. The cJrneal sru lacc will be coycred by conjnuctiva-like epithelium that under-goes ffanstbrmalrLi':

Jto u 
"o-""-tit" "pithelium 

\rjth loss of goblet cel1s' a process termed conjunctilel transdjfl'ercntiati(':

Patierts usually sulIel from recuncnl er;ions an'l decrcase'l vision as a rcsult oI an ineglrlal opti"a

interface. weaktensile strength. and an incompetentbarrierftlnction'

Signs

Plogressivc epitheliopathy with haz)' transllLccnt cpithcliLrDl extcndirg centmll-v from the limbus rrirs

"o.loonty 
f,orll tt 

" 
..Lpcrior lirnbus' Epithelial staining' fi om punctate changcs to mole coniluent staini:+

i. t."",J"r, 
"a,j".""t," 

ihe involr'ccl iimbLLs and extends centripetally into the comea ro lar"ving cle$ccs r I
,rl .ri",,n"r".'tr,i""ts oftenhave evidencc of ildto moderate lear film dysfunction' superlicialand c::rr

,"J".r"r'orr, p"*'stent epithelial dcfects leaciitlg to ulceration' melting' and perforation' fibro!asci:-a.

pannus, ard flnally scalaing, keratinization" and calcifi cation'

I

I
ti
I

SvrnDlqlos

Eye pain and blurryvisior . Eye initatiotr' contact Iens inlolcrancc' a1ld blun'ed ordecreasedvision$ er'

mostcommon symPtoms in onc sludy'

c truualdrogqa$s

A cliagnosis ollimbal stern ccll deficiency tequlres both clinical srgns and rr[tptoms,)t tl]c disecsc 1..

with cltological evidencc.

Diagnosis of limbal stcm ccll defi ciency

LSCD can be dctectcd clinically based on ihe prcrentahon dcscribed abo\ c' LoboratorJ tests are nN

,.^_",,t,"" ,1f1" al"-ri",f s of LSCb ancl 1nomtor sucuess oI surgicc I intcnentr('ns In this section impr'

o-
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:-.i:r I lir,brl \fem cell del'iciency-Unilatemi or bilatcral padtal LSID ma] onl\: ::: liirei, is asy.rpt.matic. Ilcpeatcd nlcchanical debr.idement kno*, as rh"- : .:r: i.:rr epithcricctoml', annliotic menlbrane transprarralion. ancr ipsiratcrar rimbar,: :r...-, of LSCD &e su_qgasted as an enrly thcrapeutic optiotr.,\ntniotic mentbranc' : : r7.rrror1 uncl rcdrrces ansiogencsis and inllanrlnation. ll prcsenes anal mailltai* the- -::rr:rra iells and thus can be uscd insleacl of limbal tlansplilntatioll in the manaqemcnt oi' ,l l'liLl unilateral LSC]D rcquiles a conjunctival limbal eurogla1l rvhichrra! be harJstcd liont- ::. .:llo. e),e. Ilccentl). a technique called "simple lirrbal epithehul rrinsfl.rnt.Lti.n rr.
--- - -:.r I)rr!-citrusplantalionofthe2)i2rtmpieccofheaith),lirlrba1donirriscutintopiecesandsecurec

:: t t. il!_ tanbranc using llhrin glue \\.ithouL ex \,iro cultivatiot can succcssfullv reconst uct the ocul.-' : ,.--:rtic-r'pannus cxcision. In rotal lrilateixl LSC]D. limbal srcm cell transllJ;trrio i,,nr rll,,gci.i.' ":-'ri .c.essan. Allogencic tissucs ma) bc obtained fiom a cada'cric or.i liring-r.elatcd do.ir anc
::.,::.planied ro thc ocular sult'ace dircctl). A ltcnlrltivel.v. transplantation ofthe cell sheet after cultiratiL,:
'.,n also acfier'e success. Allografts requirc prolougcd sustcrnic im'nurosupp'ession and rhc lon!-i.:
. L:rr ir a1 of allografl is \\'orsc than that of autologous tlanspranratioo. Keratopr(,srhe\ls .o, b.- u,.i a" ..'',ilirrrtir c to allogreil tr-ansflantrtion to avoid irnmuDosuppicssllrr. The tsoston tlpe I keratoplosthcsis cau
.rchicre an crcellent'isuai outcomc in e\cs $'ilh LSa'D sccon.rary ro non-imnmumorogical .lisolders iIrh.rc is adeqnale tear rn.ion. Bandage contacr rc.s. corlunctir.ai grafr or-oral n,u.o.it grun,ri!1.,r-t 

"necessarri to slabilize thc ocurar- srLface The osteo odontoi(qato|rosrhesis and th. dorton tvpe :lelatoprosthesis are reserl'ed ldrtotal LSCD \\ ith ntimmal or no tctrr lunction.

..'\,,niotic xrembrane Transprantation--{mniotic membranc transplantaiion (AN{T) rias fir-sl usc.r b\Kirn and rseng lorcorncalsur-facereconstlLrctiorinarabbjlmoderofiotar lirnbar d.fi."rr.1 r.rt"i..r.;;
laler dcscribed use of amniotic t'nenrhrane *,ith limbal alloqati tansplantation in patierits with ocula:
cicat.rcialpenrphigoid and src'enscn-Johrson Srnclrome. -thi 

procedurc has been used to create a limbal
barriel in ptetygiurl srrrgcty and for coniuncti\al surlacc reco[slruction follo*.ing excision of tu,.r.iours.
scars and symblcphar-on.The anrniotic luembrane is a thick basemcnr nrcmbrane and arascular-stromrmal x. Lce and Tseng thcorise that lhesc t'eaturcs are crucial to sUcccssl.ultransplarlatiot.

l::li " :1 
demonsrrared that in e),cs \l,ith_ chemicai bums (n:14); Stevensen Johnson Syndrome. ro\r.

epidcrmal nccrollsis or.pseudopem-phigoid (n:5): contirct lens indLrced keratopathl. (n:3)l aniricjja in=.I y.j!sswyu,,_pr,!u,u tll L.r. !urrae r rens rrrouceo KerarLrpaml. (n:_1)l antrrdta (n=l
nrultiple surgic a 1 p rocedurcs 01:2): atop)r (n:2)i ancl rrnknou n cause (n:z). all amniotic rrembrane corer.,.\ es (exccpt 1ar t\1o eycs $ iLh atop\ ) shored rapid epithcrialisarion (2-.r *.ccks ) arcrreduced inlrammatio.
. '..'rr'iri..r'ion .rnd r,rn.n;. lor I rc tnc.lt to. o,\ .up of 15.,1 monrhs. 25 of 30 c,ves sl]orvcd r.isu:,
:mpr-olcment rarging fi-om l to 6 rincs. concal grafi |cjection occuned in 9 of r-1 er cs r ,,r,;,;r.ibr. 

".;iIrnbal allografi rejection in 3 of2r c1,es. fhcy concrudecr tr."r AMT aro,,e i, *rrr.r"ni ro,-p,,rri"r-i,nr'rr-
iirllcicnc! \,ith slrper{icial involr emcnt and is supcriol lo a1lo limbal rransplantation (ALT);ince it is n, .
_:i!essa11. to adninistcr c_vclosporinc.

:: and rseng perlomed AMT in 1l e).es lor persistcnr epithelial cleftcts rvith ulceration and oblain:_'..rsslirlrccpitirejialisatioiinr0oflrel'e"-.oirgorir,ercscalchintothereguratotl-ptccha,isnoflin.tb:
. Jl\'rr)openuperii,r,re,i,,r,,rer\1c.rd.n..,..,ni,,h.,,,,",n.n, ., 

".rr- 
iir., 1r..,rc arma entadum i-,..'iiilllt nranaging thesc disordcrs.

..::nrarr', diag'iosis ofLSCD is ot'ten cli'iical. Significant advances ha\e bcen rnadc to dc\el._': .ri \. tests to obiectii,elv diagnose LSCD in r.ccenfl,cars. Diagnorti" t"rt, tl.,t.r,, lrr,"il J" ",'.: , r:.rn may help to de\,c1op a classification system fot LSCD. aird n,oritot thc progress ol the dise:..- 1:rrr-rrl oLrtco es. The ntanagemcnt ul LStD rcLrctns chlllenglnv. Mrny mcdical and surci.-
r L h c." r.lr rrli'..c rh( c, r r..r .rr,.r(e. \,\rl(.riudr. ,,r",, 1,!6..,1q.1*.n t,,,,,."n.,.11,',

- I :.,Italorit!ofcases.



Ocular Surface Disorders and relation to Glaucoma
*Dr Mayank Kumar Shukla

Lrrlircr drsrasc rs a (otrrnon rontorbirl
rr.casc lll thc glaucomapahenr i. "r]",]tl.:lt::Lli ;1rattcoma 

patienls. The rliagnosisof ocular' Jiscase iI thc glaucomapatient i" ni 
'-'' ""'""t r]r griltlcolna patlenls The diagnosisof ocular:,nofropanaoittrcn,;;il;J;,;,::i,,:l,i.,lilli"u 1.."*" rrr( lncu\ol ordnaserrcllr is on thel:lj:'jff;,'l""ll'lf:;,:i:1.;:*l:,i:,,,yii:::'lir"!;Ti"x'JiTiffi:fi:1ff::I l",l: r..rricrrr. orr r,,n.,r ',,;r1,,j..,,1 
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.'. -' rilncicidlt]. viricidal. and brctericid.rl rcLlrirl. \jthouph its c.\act lncchanisnr ofrction has or beentil

.::..in cclls, whlch conlai copious amourts ol o\idases allo$ing the cells lo r'ithstand morc oldrti\e suci.-.

- .. r nr i r.'n. dlc lluorcsccin rc sl. imprcssiLrn c-vto lo!1. i11 vivoconticnlmieroscopl.andhistologr,

: ,..i:JlI usc' oftoplcal ct-clospor-inc 10 control ocrLlar sLLltacc Liiscase hrs been seen to be hclpl1ll in petients t
: ,rl.tuconr.r *,ho are on lons{erm usrse oftopicrl oculrr h\,polensil,polensi\ e nledications. \ prospccliplLrspccu\ e compali::

: :r.umIeftides elahorated by corneal nerres inlluence eorneal cpithclial cclls .urd thcse rlilTusible ticlr[s :
-:irJtosr.i ulalc the eplthclial gro$ th, plolifcraliLrn. dillirerti.rrior and the production ol colhllen t)?e V1t t-
:..rilh.lialcclls,mrcciprocl1lioll.producclhcsolublctaclorsneuron.rlgr{rwthtlcbr(NGF)andgllalcell-tlerir.:

:, -.:,r:rophrc hcror ( GDNF)\i rlh a ncuron ophic etlecr.

r irr ii\ e pre\en rtil eto B.{(l is Purite r!. Lr stabilized orr chioro complc\ (SOC). SOC consists olan equilibiL.
. r|c of99.59'o cllor ite.0.59,; chlol ate..rnd h.rce anNunts olchlorinc dio)iid.. Thls preser\ l1ti\ e has bccn sho\ r'

: i:br,rblastic and intlamrnatLrn marters \\.as sccn to bc higher in paticltts receivitl!
:_ Jrr:nprred \vith those v-ho \1rere on monolherilpy. Intcnsit!'olthe inllanmaton ra.r ction :er | ._-

: :: r_ u rrbea o lpreservali ve-c onlai llg 1]reLlications used aod dul ation of[eatmcnt.

' , -: ran ol thc corneal epithelial cells rnd thc sffoma has en lmpoftant intlucnce in the cotnea
-,.:.,i:!r aoll!1ibutcs lothc mairtcnancc ola hcalthvcomealsu ace L fhc sub-basal nelve plexus alon.
.: r:'r.il keratoc)tes secrele a nLrmbel of 1leuro-peptidcs. which lacilitntc cell milogenesis aI.
::.:r D\A s)nthesis. nelrrite e\teDsionand sLrrvival. kcratocvtc pr-olifelation &1d regulattoll .

- : ,l\i.rn cclls. Altcrations in corneal innervatiors impairsthc $,ounLl healing ability olthe cpitheliL:::

:.rr.r(,e\rluatechangesinoculrrsLLrfirce a11er top ical cvclosporinc drerapl. in chronic glauc oma paticnr: -

:r:r::.,l.rcr] antiglauconra the.ap) has shosf sr!rtlc-rrrr ben<tiiN <ltcL:r' Tllj stud\' c\aluated thc o.- :
.:::..:lurrionolchronrcglaucom.rpatientsonlong-terlnlopical drerapv n-efied concuncnll\' u.rth a ()f, _ _

-. ::::.,r (li0ot\!icedrilylin 6 m onths comp.rred tu c o ntrols. Thc ocu lar r ufirce evaluado icsts.ocularsur,_
:)irinderscore(OSDl)).cen[alcomealsensationwerestudicdindle]eirlrecruitnlentandNtthe6nn.:.

:.J,r.rtcd.SOCoxidizesuns.rturxte.llipidsandglulalhioneinthecellandhaspro!cnanrirnicrobialelllcacy.\\h--
i r( ji inrlillcd irtolhcc)c. il is convclicd rl]tLr natrLral lclr comporerltsi sodiur and chloride ions. oxvgcn.:--

..:Jr. SolZia- dre prcscn ad\'c uscd. is anoridlsiug complcr containing borate. Tinc aud sorbilol- has less ellccr

..-. rnqeneral. oxidising presen l1tjres are srf'e and etlecti(e ai lou conccnhalions while fa\, rfg lcss i pactou' .

- . ::{rlaceolpa!ientsrequiring chronicdosingofgl.rLLConra mcdicrtrons.

r.r \ etrl. colnpared toxicologic.rlprofile ofBAC rnd Polyquat!'flliun irc](pcflntentxl stucly. tbuld Comp::.-
l'1.)-l B\C consisrentl! rnLl drxnlxlicall)- alcrcd Lhc c or neo-con jun cti\,al surlacc as c\aluirted bl.slir-i.: '

. r;rlrr s!rlacc stalnirq scorcs, OSDI- comcal sensations, llnd comeal SBNFLD showed a stalisti.:
:.r.r.nl1ollolvinga6nroolhconcuffcntiopica]CsAtherapyinthesepatients.

L. bc er.iLluilted\\.'ith care il] patienls $'ho ar'e on ]ong term anti-glaucomi therap\':i
.: :.,::cLLnenrtopicalcvclosporinetocont|olthedlycycdiscase.

n\z
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ALPHABET PATTERT\ STRABIS\T LTS

D r t bh ish ek .\ganr'al, Dr _{bhishck Challdra, Dr Tirupati Nath. Dr Himanshu lrdav

- r:..r ilcscribed.,\,'..parteminlS97tnapaticnr,oirhbilateralsuperior.obliquepals\.Buterrph..
: : ,ri..nce of pedbrrri,-q ircasurem(dls,i. st.ar5'r. rLpgazc ard dl,n rg"r.: ,, ,t*Uir,ric patienr\ r,. _:.:n b\ Urrets_Zavalia in l9,iEr,Hc.lio urllccl irtteritron to ,f" t"J ,fr"t oblique ol.eracrionr :_-:..:.ir.ns are associared *ith increased or d"..""."d ..rno",g"r." ;. il]";;.:;;"'r. ,rlii --' rrn orluccd this collccpl to Amel icnn riterafllre in rg5 r 

"na 
a-rrroa.ugg"*"a ,he cxccllent dcscripi:, -_:. \ and V pattems, 11 hich have now lo Lrnd r,,.orlcltvidc acceptarce

Difi nirion and Classifi cation

. tanns ]\ pa el.n and..\,,.patlem describe hodzontal sftlbisntus that is vclticallv incolnitant. I:chelacle|izecl b-'- a subslarrtial rncr-casc ordccrcase inthe horizontal dc\llation in the mic inc positir,::upgazeas cornpared to do*.ngaze.

..1 I

-11

1l '\'" pattern:-Thc e).cs arc mLlre con'qged in aloungaze (lnore csotr_opic or less exotropic) tha:rLpgaTe.

'r\" pattern:-'fhe c] es are mor.c convergccl (lnorc esoh.opjc ot_ less exotropic) rnupeaze as comp., .trj dolvngazc.

:r

''\ " pattern:-T1ie devialion chanses nrinima111, fiom do\.nqaze tu thc pt.imaryposition and.liver !.l!rc
'';.'(lamhda)pattern:-The deriation changcsnrinimallv fio,r lhc upeazc position ro the prir:: _
Dosition, but di\,erge in do*,nsaze.

''\" pattcrn:-'I he e!'es dilerge in both upgaze anc1llomgazc as conrpared to theprrrna' positior:

):],::1Yl::.:":i:1]l:llTle 
i.s olrofhoria in rhe primarv posirion and cirhcr dir ergence ir up:rL rni\e[se]tcstnLt,,1\ngilze(teutrrliTiliq,,V,patter_n).01 

con\cr-qerce in upgaze and diverser.:. -.r,. t.), rI: izI e. \ 1,.1r,..-,1

l:.: :i' ihesc rariants in trre European litcratlue ir has thcrefbre becomc cuslomaF,,to spe":.::.:: .iirrr: n ilh an a/p ha beticul ptnte tn.

' a,.-t:t ao

- .. r,.::rt.t\1i)\ll].*l]^ll.,fl: to 50,q-i, cases.of horizontai strabisuus..Accordirg ro thcr.f ophrh,rl,"olosl and oroian,ngotogy pan"ii; 
"*."pi"'ir'rrilii.'iil',i,j:, [,

'.'.. <r '. \ r, hr...ladc,,n;ertr,r'.,.abr..nr ,

Bv corlvcnlio[. the di1]lrencc-
dioPters) or greatei to dingnose
diacnosean -A"pattcm.

bcr\rcc11 upglze(2-so) and downgaze(3j-)
a clinicalLt signillcant .,\r,,prLttei1. 

and l0
must be 15 PD ip.r.-
PD diopters or nrc:.

t1: ::

.\, \,,/
th---_---



triologv

l:I1.1ent ntcchallisnts mi]\.be rcsponstble in dilferent patients. Tl.ie propi:rsccl thcoLrcs ar_ct

iJblique lrluscle Dlslinction

:.ill:,11,."i11,. 
.1,..1": in t hich adduction is rhe ter Liary actron. F;**"rpt". ,-f ,n ,,,r".,,,. r...i,,.r, \1lrer duuucrion ts-me rel Ltary actton. I- or cxample. tl$r sUIctxrr I cr tr

.rrc prima.i11 urderacting. their addufii,,e effccr in up,,r.ard guze ,r.itla"cr.i,,ser i,., ti.t. th" 
".,.. ":n upw.rd gaze bccaLlse of secondan, ol eraction of thc infcrior oUiq,,".,,.rf"r. i, ir,r,,....econdarlu.deractionofrhesuperror.bliques,\illcauseclccreasedabcucti,r,,anasecunar,..,,..,

:hc inle.ior rectls rruscles. resLrlting rn incr.cased adduction Lrf th" 
"""r.r, 

hi"fr. ;";;.;i;,; ,,,;
pr rrrluce I \ pltLrcrn.

1l::l::lt::l lll:ll:,"::\. .r-!:tr_(\t.d h\ rtuapp in l95e'attributes rnosr cases of ...\..and ..\ .. 
;.:....orJ0itqu( rr'..1. d .lrtr(rt.,t :,,1 rlsu,r .l-.. ils qrlc.ror riri..,,t.p.rr.1rnlr.rr.i,r \-'r.r11 .ru'i.to, \c..p.:..r..tJ tr,L.1ot oLrt.l,t\.tn ., 1...1r,r.. i

\rThe sLrpalior oblique truscle is.ver-acli,g. and rhe antagonisL inl.er.ior obliquc is unde'ac.r:.. rri,c,l.r.-e.rL..tt,.o\\.r..r/c..rd..or,rc..:c,.a,,rprar.,i.., rrr..i.t.rrr..\.1f.,,,,r,
Jrl_he iriirior obiiquc nruscle is or eracting ancl the superior obltque'nuscle rs undeL acti:tt. : -. c'..:c,tuc iI.'r$ t_a.r.rIJ.l r<r:. rcc i I ( n.:J,(. "r.l ,tIe r \.r.t.nt
re Lor-sion thal rccompanies oblique nruscle dvsfirnction also conributes tLl rhc associatcd..\.._ ,

'.irlcm . \'-prlter,', is ilssociated * i1]r cxcr r'i.trr,pi.r drLc to rrftro. orrrilu. 
"ru.. 

r" o, 
"o.tion 

anrr 1- ..o.i: r.rr,trl t.r..,..1 ,t. c.rer...,.c...^l ...lr.lrt. .,.,..,. ,.. . ,,n 
'_-

Ilorizontal rectus muscle d\stunction

lrst(19-5E) belicred lhiil horilonrel f!-alrrr Itu\.11.\ \\r-rc l.asIoIslhlc tirr Lhis incontilancl,:olropiao!'cractiorr ofthe ntcdrrl raarLr. I r\r J.L.t :rr tturIrr..r..1.,,,,-,g.nac,ntlorrn\ardl:.:-
-'l:c rutr Ot '\. rt..t t..t.. t.!... ."...,,,..1.. .. 1., ." ,

-on'crsel1.i'rcr-casecla;r.,.g"n".i,i.l,rr..,,u.rd-s.rz.Ln.\c\u.oprd\,".,h""sfr,",i].:t:l::..i'rl,iil.t.
..1 .lrei r,rr,,.l.,.rn(lt.r \c-.[ot.i.o.- d(td..,.t.._].rl(tJ ,....,, .,..t..

\ ci ticrl rectus muscle dysfunction

llro\\n(1951) hadthe opinion thatA orvpatterns maybe causccl bvpdmarr aoonrahes in rhe tirnil _

{nomalie! of orbit

L|rcts-Zal'cliaandcouolkcrs."inasrudlofBorir,ianIncrianchildr.cn,fbrinclorrtthatrnrr,,
-r,:;1,1.'qt,',. 

t<.rt rh\f.tnl.r\i.,, ,e.,.,1- o,,.c..ulr.rr.l .f ,,.,,,p", f'l"-,. fi..L,rii',,'.i'o\_(r lid .r.rr: r'.\..u'-oJr- $-r. lre.lL.l,\ ...,,ci i.J ,, rl, ,,, ;-r. ;l ;l 
'.,,., . .:oll,11r.,l . ')o .\oIuft.r \\itf o\(-J.litr,: .nt(-.oJ .brrque. r\ c,,ot-ini, I l, -,tlltina,ngaloill:cat:,res (liy1 oplasra ofrhe n1a1ar bones. tlou.nratd .lonii"g Jiii" p.fp"., ,.i,:pcd.'orr,lorrr oJ tl,. ', \\er.'d rn:.rs n, .1g,,pn,.irc .,". ,"r..|.'"..,n'oa,.,'.'.., .

r lct,to_ obltqrt. ,rr,.clc. r \ c.oIi,p a, -r\t c\otroft: .\ t]lr .rIuc a, tin,i r r, . .:.
. \ol , 'l\l.l)

Srgittalization ol oblique muscle insertiorls (figure,l)
Ir Sr-irt.rlrzar o, he.blrqrrc rnu.cl< occo jr' s rn..rc r,Jr.r,,cl 1.,ln( \..qt..
indesagittalizationoblique 1tlus.1es become morc-paralleito tire coro""fpf"r... .



. --: I !,hlr.lue js clcsagilaliscd due to thc retroplacement of trochlea (as in,, ::. .l irrlrrter deprcssol. r\nd relati\.clv the infer.ior ohli.luc becomes a strongct' i -:::ln:-.tionull!placedtrrcIlcrirsrnhirl|r,cr-fhllLrs$rthfiontalbossing).superior
,. :: :: ,.rirlaljsed in rclation to the inftr.ior oblique mal<ing it a stongcr,lepicssor. fhis
-,: - :..... A and Y pattcrls.

', - :: r,il i'I nruscle pulley

- :-: ,p,,.cd the presence oftibrorlrusculal pulle,\.s ol'thc recti and in1'er.iol oblicluc nruscles. Jrrsl
-' :.r. pu11* lbr sLrperiLrr obliquc tc,,don. Ilthese pul]cys tue displaced. incor;itant cle\.iation:

_ -, -:.i F,rr c\atnple: upu.ard displaccment ofrrcdiaircctus pulleys ancidotvnt,.ard displaccmert oI
-' -: ..:LrllersresLlltsinApattem.

:. 'r] D.pri\ ation

: -.::il conorke's had the vieu that ross of tision predisposcs thc oculomoror systenr 1... i: -lriorsolthecves$hich.intum.causeAandVp..ltelnsaccorcliogtothcrnsLrh.rnl"nrprop.rrrrb,
( iLrr t.n and \\'eirga.tcn sho*cd thal fi)rmarly lLrsing paticnts $ith iotennittenr exotonia $ho lori

l) Anomalous head posturei The patient withAesotropia and \'' e)iotropia anal fusion in downrvarLl
gazc n'ray hold his or hcr chin
iausc chin depr-cssion.

in an e1e\ irted Fosition. flo1l\.crscly, V csolropin and A exotfopia nre\

Some adults with an "A or '\' pattem lrr\, ,ot becomc syntptomatic until the' bccoin!,
pr esbvopiciuntilrhcyneed ro gct their e] cs i11ro dou.ngaze to rea.lthrough their bilocal segrnent.

l\:rrninxtion

':,,: :riscssmenr, rcfraclion. detaile.l orthopric evalutlrion u irh lull conection \\.hich illcludes: r\bnornra,
' .r f!r\tur-c, cover test. excmination o1'oculnr mo\emcots. prism bar coler tcst, sensory evaluarion anc: :i ri !-\alnination shoLrld bc done.

\lnr0r E\amination:

:.:i: frisrn co\ er tcstillg is pcrtbr'med *ith head held in primary gaze usioq an accomrnoalati'e taroer :ri,::: . Thc rleasurcments arc made in primrn posrrrun.up$.rrd i25 ) ai<l Jorrnward gazc (3j") t,.

. ::.,iirr iu|gicai o\ ercol.Iection may derelop A01 \r pattcnls

llr\rntition:
1) \ sth cnopia and diplopia: comnron compleints in paticnts \\,ith A and \,, palle,,s. lheincreascina

J.\ iffion in down*ard gazc (\\'ith,\ cxotropia or Y esotr-opia) mav causc acute'isual disco,lon
.lu,ingreading.onthcotherhand.aninc.caseinthcde',iatronr11up\valdgaze(with\rexotropia)is
ocsr tolelaled by ti'lostlJatic1lts sincc litt]e or lto itrterjer.cnce \\.itl.rbinoculaL !rston

.:: ,rhethe|anAorVpatteniispresenrandifsorvhctheritisclinicall),signilloant Stuuienrl BLrrilr-::l ihat di\ergence ofthe'isual lines in uprvardgaze and con'erge;ce in clorvnu,ard gaze are
-r. , rrianlr. Thus V pattcm in rvhich the clifttrence in de'iation bct\\,een up\\.ard and dowllr,arc

'rr,':'nroreshouldbeconside.eciasignifica,tverricalincomitance.SinceanApattemisne'qr
. ::::ii,\ariant-aLimitofl0Ahasbeenselbe),ond\l,hichanApartemisti]orLghrtobesignificanL.

. , i:iicrni: \llseudo Vpattern 1nay be sccn in patients u,ith accommodative esotlopia. Thi:
--.r::':..intrsrnallamourtofhypcropiaistesredr,,.ithoutusinghl,peropicconection.

r



Uncorccred hlperrrpia gives .,r" ," 
"::-:li:]-.]-1"ll"n m p1 r1rr"\ on,.l Jorrnqaze. as opposed lo rUrgaTe.si,,ularin-g a Y patle.r' Sirnilarlv \'- patte., sllablsnrus llra\, arso tc secn rn ca--ses o1 inter.r.nrttent exotr.opia.Hcna, ''rrrofricrJ..oai.c.tuIltr Llh(p.\crl.r.ior rn.lrotu...\. tr.tr. I ,-.

llis,11so 
inlpoflant 10 

'ecugni'c 
thata:'v palremmnysimurateahighl\c1Ararioricarcis[ottakcntokcep

the flxatior target in tire priniaryposition at near.

Sensor\' Eraminati0n:

P{tients !rith "Y paLtcms. or ,.1. pattems ntav
.r -, i.ir:1. tu,,J r, .rorr.

be u ell aligried in the prinran, posirioo an.l lte! h.r,. i
If a patjenf is h.oplc in all fielcls of gtze, sitppression and ran,ing depfhs of anonlrlrLr. --.,,' "c.,ro,rJ..r.'..r \l{r ,ln.t. \cJb, .1.

Cianciai]ndHcl\estonclal.lbLlr(lihrrlnIat1<ntsi\ilh...\..o1 ..\...irirt!1niId.\ltL.. 
llt.,,\a1ies\\ithlhcrngleofdcviation.rhusre.ulLtngltrhc{R( 

tr.r1glr",,r,.,n,L,u.rr.,fl],. .
Tleatment:
(ioals:

l) fomaintain.trnploreorrrgrinbin,riLti.rr.:1r,,, .,.
l, f,, re. '. (r...r .:.

-1) To esrablish hinocular tii jtrrl tit ii:,1. :tr:.r.
Ge tlerdl Prutcille.\

. Both seilsory alld nt otor c ontponen ts shou]clbe edcl.c_ssctl. fullrefractil.e conection shoulci be pr.escr.ibed. R er o' c .ulplc.,ior 
" rJ ,f(dt .t, br\,.pt:r hc,,,re...,:(., ). (Jcrlarmovements should be carefullv asscssed. su,gcJ d,,ner,.lr(de\r-tro,t(i..

likc suppr'ession,a,'ublyopia. 
-iscs svlnptolrs cosnleljc dclectand'orprodllces scnsLln anLltraliei

\urgical methods:
\ ertical transpositiolr of horizontal recti: (tigure 3)

-84_1,,. Thc action ofa nrusclc is,,r.ealened in the clirection in r,r,l.ich its tnserlion is shiliccl Th,.procedu.e should bc considcred on lv ifthe obfiq,,". u." rr,l;;.,;r;ii;; ' "
12 r,idth transpositioll: corrccts upto 15 pD ol.pattcm.
\,leclial rectus is t an sposed to\\,arcls the apcr ofV.
Laleral rectus is tansposed to\ralds the basc ofV

ilrnting muscle recessions:
: tr7l. t{orizonta] mLlsclc tensions ate different bcfii.ecn the upper and lot".er ntarr:rns oith..:.._:..; ,:riaot amouols ofgaze,., i.c. horizontal r:rrgininupward,Iaze. ruscLetcnsionatlheuppcrmarginissttongerlhanil:-::.,:.:

.lnthcslcntrngsurgeD.rheulpcrmatginsoftheLRarcrecessedrrorethanlhr_.r,,..r,_-. - _.'i'rlet'eJ'iuronl.orizunrrldcrr:rr.ur,rup,\nrdgrrc,.prr,.nr.lr,,l, 
i. ..,.i,, 

_

-'selectivc shiti ofthc tendon to slantits in.serti,r,'r]. :_i",ir t 
""-L"".;. 

" "",,'.
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I

I

I

. _- - r ,hl quu ntu\clr\

' - a:i,rrad in prcscoce of inlerio| oblique ovcr action and V pattcm stmbismus. The usuel
-.-:r:r!.orrcctionatterarvoftheprocecluresisabout2[JPIJinele\.atiLrn.\ ious\e.rkcnrn,t
. !,\1Lrr!-s includc mycctom),. In1'erior obliqLre reccssion (]1 anle or transposition. Bilatcral Io
:::.-'.innries has no eJlect on the horizontal aliglment in flintarl position'". Infeliol oblique
:,::::r'ior-transposition givcs nrote el'tect than IO recession. but it rcsults ill limitation ofele\ ation. so
: I Frilin.d lor pnticlts \1ith dissociated \ erlicxlde\ iation ( DVD).

-a 
ttlttttt:pblitua t

. Supenol oblique rveakening should bc pcrforucdlelv cautiouslv as rt affecls the reading gaze ofthc
prtient- l he|eforc, it is indicatcd onll in patients \ idl sisnitlcant superior obliquc o1'c1actio11.

. Supelior obliquc tclrotornv is the nosl cornrrollv pcribnted ploceclurc lbr super.ior. obliqu.-
t cakening.

\ p ecillc \Ianagemenl
\-Pattcrn Esotropia

:. P, irnt\ ttiLht)Llt )'upt -iot ahlique tSO) 111Ltrr/c or,cr!c/ron- Recession and svmmel c supraplacement o:
lor'n .leVR.nr..l<.brurrc iral. .r Jor r.rorlr.

a\P\tti( t\ltithSO tus.lc orefitction Bilatcral SO tenolonl),postcriol teneclomy and l.iolizontal rcclur
:r;assiolrs to conecl esotropia in prirran gaze.

\-Pattern Eriotropir
., 

' 
P.ttiettts )rilholtl SO nlltscle o\,eraLJi.rt - P.ecession ancl svmrelric infr-aplncenent ofthc teldons ofth.

I i{ nrLrsclcs bv onc-halltendon tr,idth.

' Pdticnb tith SO nnstle d,e] action - Bilateral SO tenotoml,i)oste or tenectomy combincd \\ii.
. . ir ln eric surgery on the horizonta I rcctus muscles to c or_rec t ex otropia.

\ - Pattern Esotropia

r Priicrrts \rithout inferior oblique (lO) musclc dvsfllnction-Recession and svmmetric jnftaplacemcnt
:r:irdons ofthe NIR muscles b) one halltcndon width.

P.rirrlrs with IO muscie dysfunction - \\ieakening ol'IO rnuscles is corrbincd rvith apfropriate \l:

\ -Pattern E\otropin
r.,::iI. \\ ithout IO nlusclc d.vsfunction - Recession ofthe LR nlusclcs with supraplacement by one-l:'- : :: ,tJih.

- . . ::::. l ith I() muscle dyslunoion- lO muscle shoLrld bc lveakened symmelrically alid appropr: ... : i|!- LRnuscle perfurmcdto con ect exode\ iation inplimaD,gazc.
i - P !:r.rn

a\niropia usually have IO o\.craction with evidcnce of l'undus cxcyclotorsion. Bilal:-,.
: r r"r:l:alereducesoreliminatcsthcpattemillupgaze.

.__r: i Pr[.-rn
. -.-:I:: _i 

( ) \ r ll |cduce the l.pattem ifSO o\.craction is present.
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a:
, _.-:.,,.r.ible lor FatLern strabisntus and hcnce er.crl casc is a dif.ler_cnt casc. Spcclal

-:.i.rta,|rneasural]lentofde\tatioritprrll.rn yrr sitjor.[1)!,rzc al]Ll do\ngnze. anal' l,' oc roolJ.l. -rc r ll\. J\ L(,. I ct:rt ...,t.11. l(t llrC _L,..tC,

:. \. Isolared palahsis ofthe ocular nLrscles. ,\rch OphthaLlol 1E97: 16: : l : :+. i.i,l
:,:.-Zlr\alraA:Abduccio'ncnlreler.rriun tr(h(rttrl nr,,l B \ircs22:1,194E.

::::\,Za\ a lia A: Par.a'lisis bilatcral congcirita dcl musculooblicLro irrterior. Arch Olialrnol Il
.r:t; l--l: 1 i]. l 9'11!.

i .[r \lJ: SrLrgical t|catn]ent ofesorr)pia l\,ith bilatcral i,!c1e\'arion in adcluclion. Ar.cl.r
i r;hrhalmol 47:270. l9-s2 i,!
.llbert DC: Personal comrrunication. In parks l\4II:An_nLral re\ic\\.: Stabis Us.AIch
Ophthalmol 5S:151. 1957. i.t"l

L nst MJ: fhe etiology ofthe so ca11ed A and \.svn- dr,lmes. Arn I Ophlhalmol .16:835, 195E.
I3rernin Cit The phr siopatholog), of the ,\ and \r pntlenrs. In Sl.rnposiurn: Thc A and \r patterns
str-abismus. Trans {m .\cadOphrha lmolOto larltgol 6g:-163. 196i.

& "\r" syndromes. TIan.Knapp P \trticalh incolnirant horizorral shaLristnus. dre so_callcd ...\..
\ u. r.rl rt,lso. 1.,.o. :-, ,,.. ,, .il

t)

ll

t1

t0

KrLshncr BJ. The rolc ofocular iorsion on thc criolos). ol..A.. and ..\...patterns. 
J

PediatlOphrhahlrol Sr1abismus IL)8-t:2l: III 9. !-i,:
lJ.rcts-Za'alia-:\. Parallsisbialterarcongenrta (ler nruscurooblicuo m1e.or. Arch L)tiailnor r94s:

l-lrlcts-Za va lia '\. Solales Zalllora.l. Olttros H R: Anthropologica I studics on rhe narue ol
ctclo\.erlical squint. Br J Ophfialmol .15:578. l96l .i+j]
(;.biti IfH: .\ugittctli:ntictn o/ the oblkltrc ltuu.le.; at J:os.ril:tle taust, lbr the ), L untl I
phenontnt.Br.t Opltthdtnul- 196\, 5 ).- I 3. !ri)

I)c,,er. J.L. et al: F.r'iclencc for ibr.onruscular. pulieys ofthe recti e\lraocular Dusclcs. Invest.
Ophthalmol. \'is. Sci. 1995:36:1125 lt36
\lillcr I.IM. Guttolt Dl.. Loss tll.fusion unrl the detek4lnckt ojtarfpa emt.J.
j' cl Lu t t.Ol hthd I t al S utbi : nt s. I 99 1 ; 3 1.. 2 ) 0. i,*i,

I 5. Hel\ eston El\,I. \'on Noorden GK. Williams F. Svtnposiurni Sensorl a.laptatjons in strabislnus
lictirrtl corrcspondaoce in tlic ..A and..\r" pater.n. _{m Onhoptic I 1970t 20: 22 7. !i,i
T -\.S. Bolcl. G.T. Leitch and aj.[. Budd, _{ nc$ Lreahnent lirr ..A,. 

ancl .. \,., patlerns in
:rlbismus bv slanling rruscle insenions: a prcliminay r.eport. Cao J Ophrhairnot6 .197 i , pp.
l-11 L-l
P.xil-Johnson. J. and Tillson G : \'larertcment ofstrabismus and Ambl).opir-A practical Cui\:,.i \irlk. Thierle N,leclical PLLblishers. Inc., i99,1. p. 1,11.
r: r::-r,r hlson. J. and Tillson, G.: Nlanagentent of Slrab ismus and r\nblyop ia_A pl actical Gui'... l , ! k. Thicrrc Nlledrcnl Publishel s. Inc.. 199,j.p. l,:10.

-:tj/

:-)r,.-. .:t. u!! f,{u!,r,E u1 rLr4u1r,,ur surgtJ,i,. rIli Julgrcal
-::::-.:: r,l S xlris lLrs. AnAtlas of StrabismLrs Surscrv. St. Louis. C.\l 1\iosby.C onrpa,r

br the plamrilla ol strabismus surgcn,. Ini Sutgicalr, . -.: .:r h.\l : \ loqical schemc fl



lrdne\^) 
rhei"i.surJlc"unlrf"'inn.,l.on'"uuarrc\oi r{hr.hJr('.\oDr,, -,,,C-.,; t"... 

""afJril"lLIa!etterprranrererrha"ooo".j,ra'"i ]i"'clerJl 
wJll('roe'ol rh(rr:i,'rj.r, rr.

rriq ds i\ L^c cJ.e \\ iLh AOD- 
-- " 'qtr' ' ,nroac."un, ,t,"..,ro, of ,i.',;.: --":l;)f,)il"X' j ,,,",1;:;Tll j;

Trabeculo-iis spaceareo at 500,75Lprn (TISA S00,TISA
752./ -fh 

is pararncrer was proposerl bv I
lll ;m*;:[i[1i"ird;}Jli}i*" i,"J i],1, ; lffi fi y:[:11 

Tilffl :i,X.?.1i:;i

A P PLr cAr roNs, 
RLf [r"I"?x^ 

s E GMENr

trrrcal coilererce ro,rograph' is an 
- KHLrsHBoo AGARWAL, TIR UPATI NATH

-. rL,nar.rm,rs,ng oJ llrec)cLa.ed,,,r,.lt"].llt:",Jj'n:,n''"nal re.1'11,1,,.n, rl'b' rIL,\,\sd(rJitedcfo:\-
--.''bedopLrcal ,ohcr.n.",or"ni.n,l'"nrrn''rleurlo\\-col-crcnce;;;crcroin.,,.. rrrl,,a 

",'} 
'-,,^,

. r,.+sor1';n,,riff;.r*il.l;,:,1,:l :' e\( r I nri.1',Lr I/, u c, ii ,,c.;r

-j.,('engrF \iri un.uirablc toruprimJ, 
!rr'(lcnerlr.or 

",", -.;","ii,f1ii:r'\''DcJ:rrIcriL)'\<P'rr(nl
.,unrn l\ no\\ u.ed lor he,ref ncncrra,-rr1.qrnl 

or'rh. r',rc,;o..r,, ,roi,'.,rtn,'"'."' 
slonlr bu' thr'

\,.dn,e ocr .rpproredbl ,," ..,nn^,]*irn 
';l;;"iii :,;:,, 1:":,.::,';..'..,;,';';i.",""'"'""r'u o'

- Slit larap OCT (SL_OCT) approved b) thc US FDA in 2006
ll,ro\ r,c IRl \ ue r corrrc,i.i.rll. ri aiJa

:il :l *:'Juil; HH[+nf il#ii;i, 3ff it'i:r: ]"'[:::::**::,:rHTi!lT
\PPLICATIoNs

.\ngie closure glaucolna

1SO( T allo\ s dctailcd imcgrnl ofrnr
:'::,:,_"P"cleartlurtrnc;rc,t..r,r.,.",1,i'l 

ofcnrneJ iris'rnd'(l(r:r.\rnr('rur'(\r,ru.e.r.r.,,orcr 
-...bJ-

,,,iJi:J;lix,li. 
;" ,;; ,i;i; J; t;":;" : ; ili;i;il,l,illl"li lllli,[::;; 1r";;1]i1:ji, " 

I 
.,-

'Ouantitative assessment of anqie smlcturcs
,'c5cler,rJ.nuJ i. u.crlr. rl . r:,nrln,.rrl, r.r"mca,ur i,rv :.nrerr,,r.

'l'r,nr,er iln!lr ntu.drnei<-. rr r .-crr r
,onr,"o" o."i.nioi,h" nrlri" rl-" 

""" t't u t''ighlt rellecti|e structrre on \S-ofT ir::.::... -=-,
lngle ope ing dilakcr dt Sh[)at t 1O,
,,roecrra..e.ih$,,r1,rtr.,t,.,,rr,,,n,566?,,i,0t.:D.t''n 

J j ".r.rr<rJ. .. ,. 1..- -
'rrarrinardcoileag.. ; iil;:".;Bll,"1);i.:r;;:;,, . " l..- .. : . :-.,j...-:::
thgle.opehihg di.u l.,e ur -50 t t lAOl*rerar.o.ri""*,r"iio,lu* iii,J:l:,".r,..lll'ri;ffi:ff.i;:;.,- _i 

-_ ,*_ :.,.n,h.

j[({,{;f"J"y:fr '"',!;],1!,i!,:,ll{xj,!!;"i,y",i?,",',tll;,a, :,-.-:,;:.:i rshika*a and co.



:

rs the liieallenglh ol contnct bct\rccn thc i.is and tlrc
in xn rnaknnicall)rppose.101 sy[cchiall] closcd angle Ii

"ntdtt lr gth (TICL)'. Dcfil,ed
: i. .;Sinrling at the sclelal sPLn-

l.-.JIrkrishnru ct al.

: irir:urelrcnts o1'the ACA rcquire identiticationof sclcral sfur as the llrsl slep. Ho\\'e\ el.
'::..rri:rrtstud,\b)Srkatactal.it\\asnotpossiblett)identll\'lhesclclalspurin2S9"i,oftheeyesorl
-- : ..':r ,,r \'r\antc(lCT . This sLudyalso lirtuld thal il is mole clilficult 1o identiiy dlc sclcral spu:

: - . .. ::lrnll[o\\ nnrleslhaninpetienlsNithopenangles.

:: .iL.J\ rcponed that interobsen'cr variabilit\ in theidentiiicaiion ofsclcral spLrr can lead to i0"
::rnmeirsurcrreulolanglcarea(ARA.flS,\)andl0'livaliationlDlineartrcasurement\(,\ODl.

r -..:rairnlentcarbcdoneinconreirlopilcrt-vandcolnealedelnaunlikc gonioscopl'.

. . tLt .\ alLlaLion of clficacr ofr,a|ious lreallnantsuch es laser peiphetal iridoionl) rLPI) .ellecLoi
.: :1r'!cr1 on lrllleliLrr chanber anglc.\lemtrrzadch ct al studieal lhe chmgc ln .rlrtclii,l's<'rlrrrlr.

--:.ioqr b! \SOCT and sonioscopv bclorc and rlier LPL fhcl notccl a signillcant increase irr

-l: ,).\lt.\500, TISA -i00 arrd TlS.\ 750 ailcr I']l. On OCT imrgcs. thcconver iris conligulallon
'::.r!l ilicr LPl.

:. P ich\ metrl'

- -.\o(Tal1o\\'scross \ectionalvislrillizafiorlandlrelsL[enentolccntralcomealdlicloless(CCT).1tha:
. -.r inllueaca oniDtraocular frcssule (lOP) lllea-\u1elnenls. Oculsr H]lefiension Trealment Stul\

.: rrL,r Llle tlrst timc ntrde a crirical di-\co!en rcrardirlg conieal tliclincss and i1\ r'ole it1 inltaocular
.....r r rnd slaucoma da\'cloptllent.

- rr: prilcticc. intraocular prcsslrre is thc onl! modilicble sk lictor in the nlanagemenl ofglaucolllr
- :!.:u!: to rlldnolneilic ahtx lionl F-hlc$anal collcagucs ]J% o1'patierlis rvith nornral-tcnsior

- .- ::rir\ould bc leclassiliccl as heringprinralr opet attgle glnucoma. and35oi, ofpatielts u'ith ocula:

- -rr\Lrrr \\'ould be reclassificd a-\ha\'ing nolrr l iOP Nhen CCT is taken inlo accou11t. Hemdlrr:

. :J rhaL as lDan) as 6-io,; ofpaticnts rlilh ocular h\pe ensiLnicouLd bc rcclassifled as havlng nor'ma

- : r! aCf consisterltlv pro\ides additional knorvle<lgc rcga|ding IOP accumc) as rvcll as possiblr

- .:. rnJ lirlutc trcatmenl eflict.

,:::'esublishcdbl'theAlncrican.\cedcnl\of()phlhahrolog)-(AAO).CCl\!asreco nlended a:

, ::r rria I eumiration lbr POAai an.1 dle glaucoma suspe.l. The relelancc ofCC l. as stated by th:
':-::r:ldirracticcprlletrfor-prirnarlopcnrrngleglaucoma(PC)AG),isbesedonlhelirctthatit'i'.,

::'i,.il it at'f'cctsaccLrracy of lOPmeasulclncnts b,\' all rfphDatioltcchniqucs'

-t : :,,1 rrrbeculectom) blebs

- :r. liiie bleb stmctu|e.locuion ofsclclel llap.presence ofc\'stic spaccs.bleb height. sizc,.'.

-'...lllhicilless.sclcraillapLlickncss.tangeutialrndlaclialclitttcttsiorrsofthcblcb.Singh<:
-:::: \SO( l chlractcristics of t t a b e c u I c c t o nl1_ b I e b s and found Lh:

.: : -,i:LreLeni.s in the bleb uall *,as tlie hallnalk ofblcbs inq hich IOP u'as successlull

.. l Llelrolstrating lelel ol fajlurc infailed bleb .s it cau dcnronstrate ostj:
.. -r':l llbrrrsls as thc caLrse oibleb t'ailurc. Ir car thLrs help iniutiating approprir:.

-:.1.-1.
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\lain limitations oi UBI\] arer high cost.
rcstrlcted regionof the canieLular. sinus. and

CoNCI,IISI()N

the dcpendence of aqualified cxamincr. thc ol..r:
the nccd 1br clipping dre ultr-asound pr.obe.

r.(;hucoma drainage implants
',s ocr.prorides high resorution rmages ofghucorla drainagc inplart aid rrelp in rsscssi15 :. . :':itancJ,. drainage- t[tra lLlm rnal \tcnt suturc.fube comeu ortrbe ]tisloLlch.

\S-OCTVS GO\IOSCOPY

- losed anglc- on goniosco|1 is derincd as non-r'isibirit' ofposreror rvr, \\tcr-eas angre crosLr.c on \\1 !. eircl.r..rrrl \'o,rr1.t . .\c( 
l

:.er-rphcralir-is and lnolc \\all antcrior tl) scleral spul . Iu comparisol to go,tioscop).. .{S_o( 1 sho\1 r.-llcroper'atl)rlaliabliit\doesnotrealLrirctechnicalerpenisc.r\ngleclnbcr,ieucdinltinalgralstatcli:,t..
.irstollionofanglestnlcl.rcsasAS (J(Tisanon-contacttechnique.lhus.,,\S-ocl coulcibeuscdto.i,..
rlirtienis fol prirnary angrc closure.Bnt it is unlikell' rhar gorrioscop.v * i *,erbc colllprelery rellracell
'e\eral imaging tcchniqucs like:\S-ocr arcdrnarric ucidoes noi nrlo*.conplete(360) risualizarr,r:. :
.rng1e.

\S-OCTYS I, BNI

L:llrasound bro,nicr.scopr. a ditrgnostic mcrhod clcscribeci in thc earrvrgg0s . Lrscs a high fr...rri...
rrensducer 150-100 \lHr)-thl1s lle,,rittirlg an lxial and letcral ,csoiurion olerouldlo ro J0 iricro.. .. :
ihough al the cxpensc of a rcd.ctror.n Lrrtraso.lld fctetrarion (appro\ilnatcr\. 5 rnill,nrctersr
.rrirantages ofrhe nethod arc thc possiLlililrofcrilLtati|g fetr! iris stnrctur.cs anjpe|for-rningqrLant:t.. -r:relsuremenrs of rhe camelLrrar sinLrs.The h.rctll: of LrB\r incrudc irs urilir! in icientili.ing rorPLr,::
block mechanisms tor rngrc closLrlc me!r.1nrslr\ rrrr r11.r\ !unrirrur. ro cn,ire crusure ,,.r iir" nr,r1,,:,\sianpaticrls'.UothI Bl\Jcnd A S-OC f ctn irle|tif\ narroi| and

closecl anglcs ,.irh reasonable pcfbnnancc. Ncither- ho\r'e'cr. can re]iabrr di1]ircnli.r. .
l'.'o.r r,,rJl ..t'.t .\l(cl r: I .lo.r .. 1t .....r'. | \t ...,.. .o r llrt t., .1_..j1 , :.r4,_ ,'Jcrt.tli: rnr, rrlr....c'n.r.r ..rnb-:.r. .._...,,r.t.,r h,. t Bil .,r,,. f . , ,i , fri,,,,,,i,t. .-
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.laiLRE 3: AODar lmrn and 2mm
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I IGURE 7:-AOD at lnim and 2rnrtl
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LASERS & ITS APPLICATIONS IN OPHTH-ALNIOLOGY

Dr. \,init Kumar S Kamble *

: icronynr lor LASER. Light ,\nrplifi carion bv Stimulation Elnission ofilarliation r.as first coincdbv
::clen Coulcl. Tn l9l6.Albe Einsteln laid the fouldation 1br invcntion oflaser-. l'hcfir:r rr lrkius losel r;r
rrlhalmology was rnadc by Thcodor e Maiman in I 960. He utilizcd pulsed I ub) l.r sc r co L p]erl l Lrh
.nocular dircct ophtlialmoscopic delivery svstcm.

lropcrties :

\lonochromatici having one coloulwa!elenglh.

loherencei spatial & lemporal. The lighr from a laser is said io be cohercnt. $hich mcaos that thc
.rr eleigths oflascr light a1e i phase in space & tirrc.

ollimation- Ordinary light can be a mixture ofrraov \!a\elenqths. Directional: laser light is cmirted as a
1r(r\\,bcam as comp;r'eci to ordinarv liglrrfrornh,:hihLrlh ir elirtt.Ll in nran) dreuions arl',ar, lilm source.

lue ro all these plopcl1ics laser lighr can deposit a lot ofenerg) $ ithin a smallarca.
jow LASERu.orks'l :AlllasersinLrsercquircl basicelemcntsl

r Ao active mediLlnl that crnits cohetent ladiation

-, \ .ne.rn. ul-ercrrr ir'fur l,1o\nr.l. nfi.1!
:) The oppoftunity fbt oscillation & arlflification thrLrugh oftrcal

feedhlr:k

Prxlciplei Raaliation cnritlad b\ spontilne!u: i:r'ir\ir1i:r BL,l:: ,
r'adiation cmittcd b), stimulated emiijtLrn lElnitarn ir :u rr:r:r .,

aohelent.

Ellects ofl-asers : Lascr tissuc interactions :

Photothermal

0
Photocoagulation /
Photovaporization

E.g Argon,Krypton,Dlode,
Nd:YAG crystais

Nlode ofoDerrtion : which depends on :

Laser matcrial used & nrodc ofcrcitalion ofmatcrial.

Ilpcs ofl,{odes :

' Continuouswaveopemtion

Conventionalpulscdopemtion: Qs\\.itchcd &Modelockcd

Continuouswavc operation :

Output is relatively constantwith rcspect to time.

Photochemical
nu

Photoradiation/
photoablation

E.g Exc me(193nm)

Mechanical

U

Photod sruption

E.g.Femtosecond(1 053nnr r

*DNB, RIO,TGIMS.Patna
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lnergr'& less po*,ct-.

.r r |rhtir'c1r' lorrg pcr-iocl (lraction olscc. to a sec

:,.nriirnrl pulsed \rivc ope!'atioll :

- .,.::r5 i' a technique b1 *hich lascl clti bc made to prodrtccrl l)ulses of light oferllemeh sltort

'',,rllcroloicoseconcls l0 " or' lenttoscconds 10 '"

r t'F'l IC rTIO\s :

-.:. r: (illucoma

::-:iosL1.-glaucosltisusnrllrdr.rctopLrpillar,r.blockbct\lccnthelensrncliris.ThisptclclltsaqllcoLls
:: ,.lLo"rng iis norural cour:e lhrLrugh Lhe pufil k)Lheangla& Schlelnnli crrul &otLlof thcc-vc
-...1r-r bloclircsglrs i1Lhe pclipherll ir.i:berngpushcdigal11sllheconrea.lhetcbrl.lo.liingollLhea1Ig1e.

-:.,lrr r: directcd torrar'ds c|crting m intelual trlpass \\ith iln opilins in the iris rctlvccn anle or &
. ..l.,rr charr.rbers. Bclot e las.-rs. this rr as echier ecl by a su|gicxl iridccrorlr\'. bLrl llo\\' lhc lascr has all bttt

- :..,rcd rhis pr ocedurc. Arl ilidotonr\ is crceted hl thc absorptiou Lri iracliated lighL bv lhc m!-lanin in the

. r'ultinsi1lathelmalefl'cct\\tthclrslrrpLiorl& holelbnllation

-,_. r|l Dirbcrcs

. r::ri [clinopir]ry is bro:ld].\ di\i.led into uonproliltrati\e & prolitireti\e l)'pcs. ln tltc nonprolilertrlire
'- Jr,rjjst (\enous dilation. anculrsrns. hcnor'rhagc. crlcmr. erLLdatcs) 'fhese fl\a siigcs can thcn bc

. -.r rrJ on ETDRS. Prclil'ertli\ c relmoFith\ il1clo,ies thc p|odLLclion or ploliteraLion oi n.\1 tissu..

. _..'r'ir\c or ncovas.ulat ir nrture b rhe chorio_rctinel eled secondart lo retinal h)Toxie. These include

.,..!Lirrirrtiooatthedisc& oI r'er. a.glialproLifcration&\ilreorctinel traclion. Thc Lrlsic relionale of
.- -lrLrrocoirgLrlatiori is to dcstr't)\ reLrlasculir compleries. to oblitclatc arert ofrricro inlarction or

.: . cl,.rsule. lo destrlJ leakingressels in the lnacular & palamacular rcgion & lo Fl-odtlcc a chorio-

:.ih.sion tllat \\i11 rcsisl tha later.r.aragcs ol l[creasing !itrcorelinal trrction. The pto]ifar-utior oi
.: .Lur lissucs is probabl) the rcsult ol localized hlpo.tia trr thc iegio ofthc retinal \essels llea1 thc

. :1itilc Dcnrblane. It \\ould sacm llilrt rl]asc blood vessels are plolif'erarina in resfollse 10 so1ll.

-. .-.1 iubsltnca. Intrt!r-l1ous lluorcsccin mgiographl consists ol injecLrng sodiuln fluorcscein irrl.

-.... rr1 \ein & rccotding the tesults phologlrphicall)' xt intenals of 0.6 lo 0.8 seconds. q'

: :' nf the retinal circrLlalion canbc sccn & lleatcdaccor-dingh

_;,iL,corsirlatjouaol,^elrsrostLccessilllvobliletiteorcnusethelegrcssionofneo\a\'rrlllr'j/'jlr(
' .i rrlchrnislDs: the reduction ,:)t destructiol ol areas ofhlpoxic retina that arc producinc 1] -

::._:.lorlhatcallscslleo\ascularizallio1lfiolnheilthielareasolrhcretinal[dhelenceoflctini]:
: . , ;holoicl). ailorl ing rtlo1a ox)-gen tom cholLrid to retinal destlrction of intlrcted drea.

: i'rLrr.- blood 1o thc herlllicr rctinai deslruction ol lcaking lesscls & abnornlal vascL:
l,. :.rrrelizes bloo.l tlow to th. rnilclrlar llrea.The panrctintl phoio.oagulatiotl(PRP

-: r., :i\ irases in apprcximatel-v t\1o to -\even daYs. Coagulation of 100 lo 200 micl ou.
rnrl -.- .t, --,.,,.,,roc,ralla< i^ nr...,.-,1. -,ir1...' :: :rrrrsrries liorn 100 to.l0ll nl\r cq cxposures o10.05 to 0.2 seconds \\lth I

r'c '. 'r,lter'.| .,,i ra. I

l
: l' t r.. l l : )jriL,):'lii::ii [::;i:.,i "'.,':'J,:Jj::; ",til:i ilil]r;.';il l ll, 

I
-., .r. inr'1he insertion ola postetiorchantber inlraocular lens 1

,/\g)
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ahaml-.crlcns.flrisrgrinisl1orclcaIcut.blrtitmaYhenloaephysiologicrlinLh.p,.:-
nrav be less lolg-tcrm co.ncal complicrtion-r.C)neolLheproblerrsritlilheertrr..:r... --
the capsLrie sonletirnes becolnas ofaquc. Bcfi)l e rhe \l\Ci IascI thiq hrd to bc LlcaLl n r:i: .
ian he ctrne \\ irh rhc ir)nizing el'lect oithc \',\G.

Retinalfcars

Thcslurptonrsthatura)ioccul\\ifirctineltcrrsarcvariilblcLt incluclelloetels.sucldcusllLr\\,r '--
& opacitics. lrghtning f1ashes. & bluring olvision. t hc p|oblcnr \\ ith retinal tcars is akir r.. .. :-
r inl l iining ofa s$ inr rn irrg pool. \\:arer $ ill e\'c-ntuall] sccp un.ler tlie lining & lili drc lining o 1l ,: -

.lialgnlrsed erll) beii)1e the rctina has lifie.l. delachrrenl can be pre\enled bt scalrmg clor,.i ,
iL[rounLliug the tear. Tlils rnal bc accomplished hv usinr a lascr LlsuallV the a|ron ]ascr. Lldalr.l,:::-
occurrcd. thcn thc retirr hrs Lo be drained & a [Tucklc placcd arould the salarr. N'1ost lloalers arc ]Lra:r..

r'jtrcous dcecncrrtion- hut a sudden onsel probabl) shoLLld be usJesled lirrlellnrlplolrlerrs.

\'lecular Discasc

Scrous rctinal prgrncni cpithclial dcirchrncnts rrc round or olal dorncd clcrations ol Lhe r-ctinrl fr- _ 
-

epitheliun.Itluorescern d1e $ i11rcl,li1r'collcct iharc. These selous Lletachnlerlts ciLu occurrvith ot ! t:

iubreLinel neo\ ascuhrization 'CNV\1 . fhe tleal1rent ol 1he se] ous dcrachmcrtq \1 ithoLrtreo\ l1scLl]li|7..
is colitrolcrsial. Onc prospcctirc stl1al) foLmd thlt afgon llscr treaolrcr]t \\'rs ol no bancfit & fr:
hrmrlirl. Ciinical slEls ol'x sLlblelinal neo\ lscLrllL rnetlbr rnc alc l glcr ish or green pigntcntatiol il., r.
(helelina.subretinelorrctinelhemo]lta{e.hr|dcrudates&subretrnirl lluid.ThcnicmbraneisthcnLr ::: -
bv lLror-escein & its clistancc trlnr t|c ixar rs nrcasurad fheleisairvcal lvasctrlaL zonc nieasLLrirr
rnicronsindiarrctcr\lltichaan otbcncnlcd1\ilhhserasitmavolrlitcratecelitl.l.rr[it\.Ihel.i(]1..:
rc'ra"rr'.".'LI t..r.t r'.,r,,,r'..r , ' t(.. .(,.1r1,. l.\.,t. )ecl t'et .l I c.lutLl ,. ...

laserphorocoagrLlaLiou.Themoslcorr]lo]lscenarioisthatthepatjentcoulestoscatheo|hthalmolo,:r.:,
losirrg central acuit) in onc eye & thelc is rio traatlrenl clue to qcar-r'iltg lollouing ltcntor.rhatc. .,.
delachment\\.ithncovasculariTetionLlratrophicdagenelxtion.ltisinlportanttoad\iscthcpatienttol|,:
the tallo\ c]c darlv (bv -\ms1cr gdd tcstingj \ith Vie\l,that if subletinal ncolasculrr.iTatio r
dcr clop. it lla1, be rmenrble to llrser therilp\' .

Llrtarlcl surger\

(-ataractsur'ltcl1hasbeenperli)medlbroverh\omillcnnia.bulildr.anccsintccl1nologvhalet|ansi.-
thcfilndamcntalplocedureonl)olerthepast.+0\.car-s.TheuseofultrasoundlibrariL,nrorcnr()\.!..
through a slnall incision \\ s pioneercd bv Charlcs Kelman irl thc l 960 & the techniqu. has bccn .jr :
rc Lrccome the slrndard froceLlLrre lin-rnost cataracl e\llactiLlns in Ller eloped count es. Tha \-
phacoe1nulsifcaljon prrccdu|c has also become the lnain ft'ame \\ ork Lrpon $'hich inro\'arion. :. :

-rurgcry are built. Such inno\'atrons arc driven b1 the nccd 1b1 less trauma duling su-ser) & i:,.:,
reco\er\.afier surgc11'. Surgaolls hr\e sLr'i\ed rc r'cducc incision sizc. heal. innaocular 1u|bLrlr-. .. :-
lerelinoldcrtoacbie\'e eseobjectr\L-s.l lt|asonic phacoentulsificl1tion l)robc tips lendto crc.,:-
highlo.clsofLcatlithintheeye.r'csultinginthepossibiliryofinjurr.torhccoLneasuchlsi..,:.,
cnclothclial darnage. Technological nd\.ances o!cr rhc pasl .lccadc he\e reduccd Lhe ci_
libclatcdb\ leprobe.chictllthroughusinguln-asoundenergl nroleetllcienrl].perhrp,itlr.. .:

liont in a trerrmetic phacoemulsillcation sulgcrl is the applicatioi ofthc 1trr.iu1n-a]Lt1Iirr..-
laser tc$ ards enru1sll,r'ing the cata|act. Thc 1i1st hserproccdue lbr-catarac! surger -\ \r . .

Krasnor. *ho used a icch quc ca11ed '1aser phacopuocture" to make microfcribrr I i. : .
capsuie- Thcsc poras then alloNed lhe release oflens materinl into lhe antc11or cltan: -J
theor'.-tically resorbed o\ er 1itne. KIasno\ s Q s\vitched ruby laser techniquc had ljnl::-
the microporos \\.oLrld onl,\. allow thc rclease of rer'1 sot't calaracts. FLtnl)cnnL,:-
Lrrintnircdondilatordrops forcxtcndcdperiods to prevcntthe puncturc sitcs li(,n .

( r)



: rjiu.i nrelior u\eitis dlat ine\,itablJ occuned fiom the r-clcascd catrrnct i1l tha anlelior charnber
rioiironal experirnents \\'rth la-\e1 cetarrcl sLllger\ occulled \\ ith crcillrcr Lascls. most 11otlb11 thc 308 nnt
l_.!.-r Ihc rcnon chloriclc 308nm laser \\'as intlod[ced in thc latc 19S0s. but $as lbardoneLl tbr cnttri]ct
rurrery duc to conccl_Lrs o\ ar rctiral roxrcit]. Thc ncodvmiulD:vt[]uIr-aluminLrm garnet (Nal:YAG) la-rer
\\a-. used successfill), 10 perlb Dposte ol capsulotom! i11 1980. The \',\Ci laser raincd $ idc acceptrlcc
arnLlng surgcons as arl cxccllcnt nlethod oftrexling poslerior capsular opacification aftcr cataracl srLLgen.

The populatit,v ofthc \c|\ACi lascI in postc|ior-capsulotonrics Iriotivutcal rcscarchcrs to cxplore ho\\,th.
\'r\G laser could be used to tlcat cataracts. A techniqLlc callcd lascl phototiagnrcntatiLrn. r'hich Llses tha
\d:\-:\G hser 1() sotien rhe rucleus before phacocrnulsiication. \\'as erplo.cd ir fte nid-19E0s. 'lhis
pr-Llccclur-c diLl rcducc phacoemLrlsilicaliorr po\er & t11ne. bul rlso incleased dre risk of capsular
pertbr-ntions.

TheY-\C liserhas the potentjallo drenrilti.elh |cduce the encr-l1r'r'cqui|cclt,r pc|tbnr cataract sulgery. T$o
t).pes o1 \',.\C hsers are being d.\clop.d l()r.elrrilct sLLrecr\': thc f.od\rniull:\AC (\d:\'r\G).t
Erbiurn:\''\C (Er:\'-A.G) hser. Thc pulsccl (l su itchccl \d:\ Afl lilser. $ hi.h eDits il 106.1 nrn. docs nol
prodLrce direcl leser lighr the tipi iostcad. it ecncratcs shock \\ a\ es filough a lllanlunl blocl, nt thc tip 10

photohsc the cataracl. TIlls rechnology produccs ncgligible heal at the tip & therefor-c docs not requirc r
cooling slccve to r\ oid cor-rell brLms. flor'tsequentl-v. incisions rs small s Lf5 mm can bc used to perlirrnt
the llrocadurc. Lascr crnulsification is relilti\ el), shon lor rrost cata|acts. but can takc oler 10 minLrtes tbr
nucleal sclerosis oler -l+. -{rLlthcr \.1:YAa; l ser. ttich uscs photLrecoustic ablatio11 undei ilspiration.
.ielirels energ) tlrough a skishapccl distal til to create a Ihoto tr-ap . Tllrs rechnolog),is lrost uscfl1l ti)r
sol1er nucleal scler,-rsis. Thc Er:YAG lascr. uhich cnrits ar 19'10 r'}. relies on its inljaled spcctr-urr
\\'a\elengdl in calfiircl sLrrgel,\'. At thrs \1arclcngtlr. thc lasel producer cr\,ltalion bubblcs that collapsa
slo\\hintirecalaract&r'elycluicklyin*tter.This1ei1dsLoprolagetcclenclgluithintlrcicns.allouingthc
lascr to cnrulsif thc rnatcriel elllciently \\ithoLrt producing ihcrrnal cncrg]. Thc lase1 can be used \\'ith I
l)rechopper to reduce the operating tinrc.

Each 01-d1ese \nCj lasel leclmologies can bc coupled \\,iLh studard LA pLrmps to allo\\,a lenticlrlar
cmLrlsiflcatiorl \\'ith little or no dlenrill eielg]. The lechnologies open Lrp thc possiblliS of perlbrmilg
cataract sur-gcrv throuph \.crv srllall (.'-2mm) incision sizes. intraocLrlrr lcnsas to fit through such small
openirgs arcbcingdel c1op.d rnpicll-"-.
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l. \\'isc LB-\\iittcr SL. ,\rgor1 laser therap) lbt rpen angle glaucomil: a Iilot stud!. \rch Ophthrhroi
I 9tr)i97il I9_.u:.

l. \1.l.rncd S. Pci J. Epstcin DL. Alteration of aqucous hulnor outllo\r lbllowing arlon lase:
lrlb.culoplisty in motkcls. Br.l Ophthalmol I 987:7 I i776-781.

-1 -.::rnu NIA. lark fl. Selecti\ e raryering offfabecula meshnorl< ccllst in r,itro studies ofpulscd u.
- \\ :r.er rnteractions. Exp Efe Res 1995;60:359-371

fll. \occl(cr llJ. Compalison of rhc morlhologic changes aficr selective lnse:
,.Plr!t\' & argon iascr t|abcculoplastl in human bank eles . Ofhthalrnology 2001: l00t7ll

!:

i];:
lt'
L r'-

l.

r:

\r:,,r lascr- t|abeculoplast) ill pigmentarJ dispcr-sio1l svndroDe Nilh glaucoma. Anr
_,-r.at -l l.

'. i:rrrrnrbr-culoplasr.virthepseudophakicpatient. l Glaucoma l993:2:11-i

.z\
*



Visual rchabilitation \r ith,secondarv intra_ocular lens implantation in a
case of Hallernann_Streiff syndrome

Dr. Rrshmi S.Dr. prar.ecn S. \1.r. .

INTRODU' I'IO\

I:]l:]l:..ir,-lll.llt-, rLlr r,r._rHs5r i\. s.111on),rltous $.rth Francois dlsccphetic srnt1L0nr.. \.1:-r-j\uorr)nr('. L r ! r rrj r lre\ rJL,hll.r svndrolne. ocul(nnandibulo lacial svnrlionrc or oculorlrniir ..J'..c,rr r r .l , . .'r.

Tt is r :r nJror[c rr rtIr rIL lr1rr r i,r:c rital ahnonnalitics \ hich attccts lacc. skLlll. hcir. cves. teerh and (]\ :..ll-'r. \\lh.,rLIJc\e. ..rr. rlc..bo'r rr-lc...rJ tc ).1(., r..rl.t.i:r.orr1,. r,,. :n, ........
ha\ c been repolted $ orld$ tda.

]]1J-1,'.'let]1-r.9 
LL 'c..,1 hi'.\nLlrlrrncrncludcanaslrrmehicsecorrdbranchiaiarchclcfectrhatarisesdurr:_. orr, \.,t.,t.,t.., \.-..1 r...,<. I r.l r c..i.,rr..,rr .\pu.-r.J.tLl.r <r., .r._c. \1. . ..r,e.. ..,.. ,\n.r,o.o1.,l doi.... ,,t .,he..n-.....,"o..,...'..,n. .,.:..,r... "c.; -,.,i, '.. 

"_'
-\onrcl'epollshavesuggestcdptrs\ihltrrofaLrtosoutalrccessileinhc tancc.,
GcncralFeatues I'
P;ricnrsgcner.lh|re\ent\\1rh\rl.rrbrrdriklr'.Lcics.aLreaJ<shupccinoserthichispinchedandlapcIinurrir::
t1.,l,l..kr'.i-nr-.'r.<Jlrr'ic'\ r. r.r.. . -. I . r.,\(..r,,., 

'.1 ,l ,..,, oc.c,cl,r,.rl .^,. j. rt..llu.t.rtt. H...rt,(. t..ll\ ,prr..c p:r. i. .i -,. ri .,,....t.ft..\..I..ll..tc,rrr1,rricto.i,r'., 
.

_,,1'1...,. 
lr.; rl.r lr\(.., l<(rlr: rtJ.crr.a_ r ,-. ...i.rr ...S,.i, .,.,,i.... ..ccr in:(..r . 

:l]1( r]rdr\ r.LtrLr :.\\ l 11:-\ iprufurlionate chlarisnrl Thc|e mav bc nrusculoskcletal ancl cl.tri,l -.Lhrror]li lrtr!-s. Nl(,\t lrdt\ iduiils hrrc nor.nral intelligcncei ho\\c\.ar l5_-l(J,t.i, hare some rlcgrec o1 ir,,i:: 
_

i.ltl:1,:l-.) n1)-pr., .,i..r.rr.,.r,:.. .'ir,r..,".,. pe,ir .(,, . I i. ,.c . ,i.^ Jl, r.; .r .t-,r .

-..e.'r .,r1..'l'c.t: . il'(\ trl.r\. tll...lcet. ano(.r.,r, rcrc:.t(,1.(.p r.-r. r.1 .r.ic r,r . .,t.1,.ar,1,, -.
Ophllulrrological l'eanrIcs'

!L:l]: l,"lll:l:lll,ln.:\ " 
r.c ,r .* i,rr.|rub enr rvidr thc .rost common ocu tar. tearures bcirls .i icrophrli:r i::.' rL rr'. . I . 

..\ I I. I rt(fr..c, i. ,0oo olHrr p.rl (trt. I ot :c)t.. I..rmt:.1:. . o.r(olLrJr'rr.rll.r...lcr'r..tc. ',1 ll\\ ( .' rr l-..,rrerr 1 - 
. , r , , r t . . , . t . 

. : .. tJ\. .rot...,t.(., t.. .,.tpt ,ephakia.othcrophthalmicrcaniresiniluLrer,1.t,"g-i".,t*rri*i.,ilr"ii"ril'i"a"r,.roco.)c.r r..
abnolmalities include spase eyclashes .rtd'er.-_bro\ \. 5kl1l xtrotllt\. frttr,,r,f.,rl" of lact.tmri - l
.l.n, r )).'li i. . ,olr. 1iun. n,,,i,. l.. r.r lr.l , .', ,rrr : , ...tJ 0.... r,' .i t,tl,.. I-io..ftr-f ,. ,
ltn, rr,r,.'\lrcl_I :) \(ntc.. . . oc.rl. lt. 1e t(t,.tn...- Jrt(o .: .prt."f,..,t,.i..ti*....
rr'..ril\.It...r,lJr.l(:..rct.J ., ..t.t..rI.,l.'.)...t i-Crr,r..l.orncrl.tr.,r,.iop,.i,rc.

I,. 9, !,.' i,. .ria;r ",c. ,,' ,l-r. .o-dr,., 1r!.rJc .r,.u.,.,1..rro0,.-rr.,, J...1....:.'\.o,lU.t..cl..Ll,\.". 'ir Jr .o. o. . Iro--,r ,rnn..rlc o.,,Ec,.r.l .i ,. "lt..
I'HE CASE

\ ln-\.r.ol,l It.rl.tr .ctf1.( I jii. tl.t..er.c,r rl. pooli.r.,r n ,.r1.<.
'I.'',Irolr.':rr..J 'ull renr l.rcgn rr c1 i, .. t,.r ,.,.nrq r.;,i.tc.,,r. .rt.rrrtr.. :
\ oIPenr.:.. c.rl.'_,lc' J tl'. lge u, one r.r,.,t .t rr,J rc.t.e. oir._r $ -. Jn rc ,, I n
rolral.r. el,.......ri..l't.oh,.nd.H..f!en(t..,,pp.,rn...,r u"r,t -r.,t,,.,1 .,
lr.t'.i rHSS,lii l, ln( (\^..ron,,raber irrlr.t..,n.Shc,r.,,l,
r iLl .rcnt.rl ('r.'d:rr',,n. \lt( tr. J r. icrophtr j l. o.. r i.,..,nre.,. r r rI cor .rtcd\_\r :t..rclt D nrr!ltr er.r.r., [ .rurrirr: t ,,.. .] . .

l,.d\\ n r..l6I)i.,1.c.;),r...* .hcco iljLa|01,. rc:.d rei.,L,-- -.hli.r.r'o.'c.uenr:or.ol'.qir.lLur.,natou.o1-,..r,rop.,,. .

*Yenepoya Medical
*Dr. Agarwal s E)e

( o tag*.' .t ad,. ,I .,r.. \l
Hospitnl, KLrvernp!nag.r. \1,,., .
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. ::rplentation \\'as plalined in |ight e1e. tsioDlctry sho\\'cd sholt a\ial
:.,::iinrrrclialrbcrdcpth(,1.3Jmm).Corncalcunaturemeasured50Dioptcrs

, --:.., i. IOL po\\,e1 calculaled $as plus 30 Diopler\. Thele r,,as no 1iL'\icfrol- - ..:.!i:r,,ieIl glucd IOL inrplantition undcr pcIibulbaI anacsdlcsra. ClLred IOL
- - .: ... .r h.-r'c in poslerior chimber IOL is implanted $ ith the Lrse o1'tibrin gluc.

.::..:"..rll ilirps \\crc constructed e\ilcll) l30 diagona1ll apa 1ollo\ved bv sclcrotorn\

.,lrtiincr' \\'as uscd. Anteriol \ ilrectom_v 11 as done. Sensar- 3 piece acr) lic lbldable IOL
... Tlrin sclela should b. kcpt in mincl nhilc choosing thc positioning of{iaps. An

- -.:lrlcaIci.)mealincisio.Firsi.thclcadiughapticandsLrbse.lLrenll)'lhetrailiDghaptic\\:rs
.- ::irr .rrc1 glipping ll G miclo rheris lorccp' (\licro surgical tcch.ologl. LSi). Bolh

' . -r ] iLlik.Ll inro d1e intaltrrncllar sclcral tunnel made u ith l6G neei-1le ir tlie becl ofsclelal tiaps
:rii: \\!-r-c sutured and lhe sclelel llaps $crc g1ucc1 olcf usirrs tibrin gLlle (fisseei, Baxler.

. ..r.ii\a o\.er sclera 11aps rvcrc closecl uith 10 0 rrouolilament nylon. Corneal $,ouncl *as
-.::raloscdafterremo\ingtheanleliorcharrbc|maintaincr.\tthccndofsurger).\\,ellcenlered

- ..'.itglLLed)lOLl\'asachicved.

-:'-:.::r\ecLrursc\\'asuncl:cntlul.HervisioninlproYedlo6,l(r(urlcorrecled\isualacuit).)atthccndof6
--.. 1r rrue leal l'crllo\ up, \ision relnaincd thc samc: lOl \\,as r,cl] ccntcred. stable \\iLh no

: -hurodoncsis: haptics lr er-e iu position * ilh rto extrusion.

: i:lO\
' . ir.liicil)li]lal) applonch ma! bc |cqui|ed t() trckle dle nlultiple disolders of HSS paticnts. '-"

_ r:r.rlnrologists have i lrlitor role !o p1a) as thc paticnts prcscnt $,ith nrultiplc pr-oblcms related to e,,es.
]i\ barng congcnital cataract or rDhakia in liter lilt (eitherdue to,spoilaieous absorption of lcns.or
.lrcr.rrrlofcrtrr'.rct,rui cni) SfccialattentioDshoLlldbcfei.l.lln-ingsurcicaltcahrent.Carelu

I !rrL nrLnJsrErl[ r\ irecJcd. 1OL srzing as \\'.11 ns high plus po\1,er IOL coLrld be an issuc in smal]
Shen et al lilc rcpoltcd piggl back JOL ini palient \\ ith iiSS.'

r:i aiood risual outcolrc was achlc\,cd in our pxtient rlhich |clieved hcr from aphrkic glasses and

-:nlll!dnlly rrprovcd hcl qualitl oflile. Houere1. catei.rlple opel alive planning. ileticulous surecn'ancl
,,. f osl operati\ e 1b11ow r.lp ar c nccdcd.

'. ihorl ere axjs and thin sclera need cautious hanclling cluring surgcn. Thcv pose r r:L ul fu\t , rlrr.rri\ !
: lL,toll\:. c\udati\ c rclinaldetachment and choroidal dell1chlrlenl. Ca.ies $ ith exudative |ctinal dclachnenr

-'r .peraLmg cataract in I ISS paticnts halc bccn repofied. ' Surgcon slrould kccp in mind sclerecloml il
. r.l a1.rscs. A vitreorelinal selLillq should be a\'ailabl!-.

.. rr rll) llxcd (glucd) IOL is a sale ancl elltcti\ e oplion ibr p1o\ iding \ isLrai rehabilitati(m in paticnts $ilh

:t :i lrkc trcics. dcmatroph) of lace, pinched nose.
_ .r::ril.1r h\ Foplasia. bluc sclera- microphthaimos.

ht_otlichotic patch on scalp. sprrs.

!'



Figue 2r a) Side p|o1i1c of lace; h) Beakerl n,lse. microphthalmos. blrc scicrr:d),\bnormal dcnrition. nticrognathia.
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\ur.ji.ll nltndgement of valsaha retinopathl': a case report
Dr. \la nath t)as. Dr. -.\bhishek Valshne\'. D1. Privanka Chaudhal).

..:r:l.iiirl1l \ rlsalvn retinopalh! causcd bl sclcre coughing \\'ho presenled lo us \\'ilh the
. ...-::::r.prrnlesslossofrisioninthelighLe-'-eIRL] 1brlucck.Hcrpresentingvisualacuity

..-: lL)0 tor RE. Fundus examiDation of IIE revealed p1e-retinal ha.morhagc IPRI Il. Lrft
:.i .'\rDlilrtrtion \\'as nomlal. A diagnosis ofvalsalva rctinopath) in RE \\as mlde and lhe

. - . .. 1; rid io I5 gaugc pals planar, itrectonr.v IIIV] u iLh complctc f isual rcco! cr\.

.:.'..,..rr1\ a rctinopaft!', NdiYAGh)aloidoto.l)'. NIIVS

. :l r I Ii)\
. :r:::r,.P.idl) is a lornr ofpre-retinal hacmolrhtge IPRH] that t'as clcscribed by Duane i11 1972 as "a
.: :r'r r 0f rctrnoparhi, l)rr ret nal aind hcnrofhaqic in natule, secondaq'to a suddcl] inclcasc itt
.- -trLc\surr'. Irh.rsbeen dc.crrbeci aliet activrtics such as coughing, r'omiting. lil'Ling. slraining

' .rir.r-1 n1o\'emcnt. strcnuous exertion. scrual irltercourse. labor. blos,ing lnusical instrLLlncnts.

:_::::lnn mjuries. eidoscopic proccdures (coloroscop) and gastroscopy). Trealmenl consisls ofeither'
--,- .:i.,n or Nd:YAa;h) aloi.lolo1l'1] or-pars planar ilt ectom-v IPPV]. \\rith thc adrcnt ofnricro incision

: :.. .Lu'gcr1 [TIIVS]. PP\i is becoming a liablc option ti)r \ alsll\ a induced PRH. \\ie report a case of
:.': .r l r rlsalla rctinopathy caused by scvcre coughing irl n !'oung hcalthy ferrale and ils managelllent bv

.:l RFPa)RT

i r;.r'oldhea1lh1 t'eDa1c p rcsented to us \riththccorrplaint\ olsuddenonsel ofdecreaseinrisioninRE
,'eek aflcl severe coughing. Thcrc rvas no history of \,otlritine, lifting hcavvncights. snccTing,

.::-:::rn!r during micmridon or defecalion. The paticnt did Dot gi\e history anl diagnostic or surgical
i.. .'ntion ir thc rccent prs1. L[ e]iamination \! as un1emalkatrle. RE bcst corrcctccl visual acuity IBCVA]
.llillr()lirrdistanceandN36fornear'..1r1leuor'scgnrrntcrrrrin.rti,,n\asllorrnal.fLl[dusexaminalionof

r: llE :liorvcd an attached retina.dorrc shaped pte-tracular hcmorhagc *'ith a glistcning surlacc and

-:...',r nralgins sugg.stirlg sub inlenul lirliiting memblane IILN{] henorhage and a du1l crescent rritlt
: -.rirr nargins inleriol to it suggcsting a sub hy aloid hcnrorrlra-ec lF ig.l].Optical coherence tonlograph)'

T- r as per fonncd that re\ ealed sub ll-ill location ol blood lIig.2]. Options of obscn ation. Nd:YAC
:.rJotom,vancisur€er)$'asgivcntorhepatienl.Thcpatientlr'askeen1brhervisualrecover!soNd:YAC;

.'id(rlomv \{r1s tricd but *,as unsuccessful. Follou ing l'ailure ofhyaloidotorrl'. chorcc of PP\/was givcn
::i rrilri.ni cx|laining the potcntial risks of surgery A 25 gaLrgc PIV rvas planned. loste or vitreoLrs

. ,: : r:rcnl \\'as conrpletely aclieved. lt-M u,as incised by 25 gaug. micro ritrcorctinal IMVIt] bladc and
. ::: cd olf using 25 gaugc ILNI peeling lbrccps. PRH u'as then aspiratedusing sot't tip aspiation tlule

. r : Pasr-opcrati\.e periodwas un crentflll v is u a1 acuitJ Sho\\'cd imprc\'ement on da\' I allel surgerv and
-l lir lirl distancc by I' rveek. At final exanrination aller 6 \'eeks her BCI\A both e!es $ as 20'2!, N6.
-: : la{nrenl examination was nonral and LE ftlndus c\amination \\,as also normal. IIE fundus
:r::r::ro; show.d an attached retina lFig..l]. 6 rnonths post operatively patienl \as doilg u'e11 uith no

- , :.fliints.

' >SI()\
- -- . .:...'r'rption b)'DLrane in 1972 Inrany causes ofvalsaha relinopathy and its treatnent stntegies

-::::i:.irrbed.lthasbccndescr-ibedsecondarytoactiviticslikccoughing,\'omiting.lifting.straining_ - :r:..r i-nrcnt. slrenuous e\crtion. sexurl inlelcoulse, 1abor, blowi0g musical illsh1lmenls.
,-- :::r'r:ric:-nightclubdancing,endoscopicproccclurcs(colonoscopyandgastroscopy).

. r:: ,. rl.rh a hls becndcscribed as a \\'ell cicumscribcd, round orclumbbellshapecl bright rcd
- ,:::.1:hrh. IL\'1inornearthccentralrnacu1auithaglistcningsurfacc. SubILMlocation

:- - l. rr.lris been c(n1firned on OCT. ' lt has also been menlio[ed lhil ilfie sile of

1t

T
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Nlanagement of ciliaq, body staph),loma & complicated cataract with cadaveric
scleral patch superimposed amniotic membrane gt'afting: Case Report

Dr. Sandip D. Pati1. Dr. Jignesh J. Jethr,a. Dr Nceraj Cohil. Dr. Nilcsh \i Par.ekh

Abstract

Scleral thinninS and associated ciliary body staphlloma can be nranagcd with cadavetic sclelal patch
grafting. Such allogcnic sclcral gmfts are easy to store and use in l'cconstruction ofsclelal delects. Her-e rve
are going to report ho\1 cadavcric sclcral patch grafting lith supcrimposed amniotic membrane
transplamation is helplirl in maintailing structllral intcgrit\' oi giobe ivhile avoiding rvitli complications
associated r,vith only sclera1 patch graft ing.

KeFYords

Ciliarl body staph.vloma , cadaveric scleral parclr graftilig . alnnioLic InembIane E alting

Introduction

Sclera is tlie outer fibrous coat ofeye which pro\.ides sLrppofi to thc intraocular contents. Sclelal thinning is
well known complication of ptcrygiurr sulgerv. relinal detachrncnt repair'. high myopia and trauma. In some
rale cases it mav 1esult in staphvloma fomlation u\cal tissue e\posure. Scleral reinli)rcemcnt surgery is
necessary rvhen there is associated prolapse of orbital tissues ancl sccondary infcction.'There ar'e various
options of grafts arc available for scler'al reinlbrcenent sLrrgcry. In this co1nmunication we \\.oltld like to
repoft our experience \\.ith cade\ eric scleral palch grali \,i supcrirnposcd amoiotic membrtrne g|aft.

CascRcport

.A 50-year-olci fcnralc. houscrvifc b"v occupation. presentcd to outpatient depaflment of Sir T llospital
Bhavnagar rvith complaints ofgraduall.v progrcssivc painlcss diminution ofvision associatcd ivith sivelling
in upper put right e-ve srnce 3 1ears, tbllo$,ilg blunt irauma to her Iight eye b1, her grandson's hand. Paticnt
hacl no 1'ristory ofany systemic illness and all the rcutioe investigations likc hcmogram and chest x ray rvcre
normal. Best correctcd visual acuity 1BC\A) u,as hand movemcnt n ith PLplesent a1ld PR in dllquadrants in
thc right cyc and 6,60 in thc lcJl cyc. Intraocular pressure u'as I 6 mrn oflrg in rigl'rt eye and l8 mrr ofhg in
leli e] e by noncol'rtact tonometer. The slit 1afip cxanrination rer,etrled brown colouled p|otrudcd srvelling 2
:rm allo\e the sLrpe ol linlbus with thinning of surormding sclera. coDjuctival congcstion \\,ith l'eedcr
':jlels. shallow anterior-chamber supeliorly, pupil eccentlic reacting to light with complicated cataract
:: Il. Fundus evaluation \\,as not possible. Ultrasound tlndings u crc suggcstivc ollimbal area defect with

::::rr ;taphvlomaoilightcle[fig.2]-Le{ieyelirndus*,asunrcnral-kablcductopresenceofclensccataract
,r r. rr. is. u i hin ronr.tl 'r, i

:- : i:i.nt was t11en adr ised to under go ciliary bod,v staph)lonla excision rvith sclcral patch and arnniotic
:- r:-:r lrrlling with catanct extraction. Under geneml anacsthcsia fi1st cataract exttaction and

_ -_:. I ::r-]r:lbcr intraocular lens inrplantation \\,as per-fonned tlnough tempoml scctiol. Then after
. -- _-:._::runclira. Tanon's capsulc staphylorra \r.as eacised and the tissuc $as Llien scnt for

..: .\arninatiou. The uea of sclcral defect carefirll,v exposcd. Scleral del-ect rvas then
: : ::r!.r \.lerai patch glalling after preparing and fashioning it to appropriatc size and

- -- ::, .i:::ir Donol sclera was obtained frorn cyc bank preserved in absolute alcohol. To
- - .: ::r ' : -.. rn irLrccn.. it rvas soaked in ringer lactate solulion lbr 10 minutcs three times.

: : , rl inLrres rnd llnally in Centamycin 20rrrgi m I solut iou tbr lUmrnLrtes.'The

. - :l : .:.ri:1. Bhu\ nagar. Gutar-at



graft *as then secued to the edges ol scierar dcl'ect with r0-0 nyron s,tues. The repaired scleral derecr rhencovered with anlniotic mernbraoe graft positionecl r ith strornal sia" A,i rn u.;ng l0-0 n),lon sutures to rhesunounding coriunctiva Ilig. 3].

The operated eye tvas banclaeecl atier surgerl, r,lltich tr,as to be opened on next dax post opcrativelv tablelacetazolamidc rvas given *irh a rie*, of obtaining soft eye with f"*,i"o, 
"",rf",]r.i....;.. il;,:p1e'enting displace,ent ofrhe grali duringt'e ea ystagcsofunior.,Ontlr"I*tport or:;;;l;il il;;had a vision of r i60 rvith scrcrar parch and anuiotic ,neibrane grori *,urln pt"." rurtr, ,,tues. patienl $.asdischarged u'ith moxitloxacin and pr.cdnisol,,ne .o,,bination eic ;r"r.-i'ir';;. ";;;u;.;"'ffl",Lr;application thrce times a dav anci ca.box-"- methyr cerluJose 

"i" "i"u".,ri-, times a clay tbr lubrication.Palient was then regularll foJlou ed 1br I monrh: 
""."i,1. 

*"" s;,;;111: tiperea during tlis period andclosely monitorcd lbr slnlcturalard \ isual outcomes.

Dudngrhis pc od oflollo*, up \1.e obsen.erl thar that \\ as gradual irrprovement ol.\,isua l acuitt, liom l/60 to6'i 60 in rigirt e1-e' The scrcmr g1aft ,, as \ cii rolerated * itliout any sign. oi:.r.,du" ,nlio,nrmtion. There u,.creno complications associated with screrar patch and anmiotic,ri"-ur""" **r,rr* rike dispracenlent.thinning elcvations ,veal tissue prolapse. nectosis or sl0ughing. Arnniotic rncLnbrane rvas *eLl i'i praccu irh signs ofre-epithclisation an.lvascnrarisation. Tcctonic iabii", 
"ir."i, ,,,"" ***imied on folrou,upultasound biomicroscopy lfi g.,11.

Discussion

There are varions options of -grat_ts that are a\ai1ab1e for sclerar reinlbrcement surgery rike sclera patchgrafting' lamelrar corncai g.aft, split thickress cierrnar g."ft o,,d ,,u;;.;;.;thcr rissues likc rrsc-ia rara.p..riostcxm. and cartilage.r Scleral patch qrrtrins Lan f," aon. tu .o,"rrr""ip-ediclc gra1i. larlellar sclereiautogmft and cadar-eric scleral patch graft. A r.otationar pedicle scleral *r"'n ""n 
o" donL_ ir lh!, area oithinning is sna11 and surroundlng sclera is hea lthl,. 

, 
Lamella. ,.,"..i 

"rr[,"ri is a safc, prot_rilure hur thclimitationofautologousscleralpatchglJfrstlcinchLlrq,o,.","rr.*rnrl".o\erlarsc:rL,jjrisclc_ral
thiiraing.' [n cases iike high tu),opes. \\ here rhc scrcla i, tr.,in or.".jr- itro.. is a nsk ..i rerto:,r:ion r. hirecreatillg a glaft. In our case scleral delect uas larse and s,,""r"Ulr=_,ai"." ,r". nu,."ai,h,, jLr \\1, ibundcadaveric donor sclera is good option fbr scleral rc,intbrc._mcnt,rr*a^ a. ,, ,'
flexible,easytohandl.ondb"tt".fi*ohn.,;:,..,-,,,,,r;,;i:r,.;"::..,;;,..J:;i'1";11;1;.
fhccadrrcr,r.donor .cl(ra istn a\:r\cr,i..\lru(rur:..",.f "-.. a .;- ,_, j..:..11.r.,1.,,-t..lllv tne-1rnd p.rod acceprance \\ itlroul ,tnd,te rlllarnrJlul ,, r.,,, , . ^ .. . ,,. . .. -. .-,--. ";r.";::".. ";epithelium in screrargraftsmay rcsurt in lack of'ascurarisation nrc.".,,..",..._"i,r=. *"ff"#iliand tecronic success ofthe graft is.jeopar.rlized orl.ing ro rhis .,,,,..-","".,, Hlr" rhe superimposition ofrrrrni''tic rlerrbrane on ..rdareric scle-.tl palch lrrli b..r,,,.. ,. "a. ,r -, c m(ntbranc ha. r rhrcLbascment membrane a,,d avascular strorna q.hich can act as an adtun.rir. ,., 

"at.."t pur"t graft. Aruioticmembrane has anti-inflammatory. antifibrorc and^elrthclr\Jrron F.ru,,n3 prop",rl".., tt helps i. rapid reepilhclisation, r,ascularisation and accr
inrcgrib,, tecronic ,t"b,io,,.,r ,.i;1;'"1,?;;;"1'ff'5Tl*ill ill-:::" i,i:::"";TIiiJ:HT1amniotic mcmbranc grafiing.

I

1



;(

F iglLre I - Pre operatile photo s shorving scleraL thinning w ilh ci lirry body staphllona

Fisrrc 2 Prc Opcrati|c uhrasonnd sho\\ing cvslic spacc in limbal aree

Flgurel Intraopelllue pholos -cho]1 x1e cada\eric s.lerlprtclr F]gurcl- Post operati\e photo showmgpreserved
grai ind rhc. \u|.rnntoj.d rnuilnic nr..ilral. globe iIrcgrir) and pod opcr,rti\.e ultrasound
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Body Building Protein Supplement Leading to Visual impairment_a case report
_ Abdut \\h s. NaheedAkhtar

Abstract:

Bodr, building proteill and steroid supplclrcllts Jre bcll)g rajlrpanrl] uscLl rhroughout the*.orld with the craze ofsix and eight pack ab.trrr.n. gJ 
" 

,, 
" 
.l,r.i,;;-.;;;i; 1,"""Snrale *,ho fell prey to i,'rjudicious usc of sysrclrlic anabolic ster.oids 

^.J 
i"r"f,rp"a

chronic C ertral serous chorior.ctinopathy leading to mari<ec1 irnpai"r""i"i""i"r.
Introduction:

Bodl' mass incr-easrng protein por" der supprements use is ,ou quite r-ampanl throughout the \\.or.rd. \4()st 01.the supplemcnrs contain a 1nixtllre or'anaboric staroids and murti.,it",.r.ri,r. ur,rng o,irr ,ome nriscclareoushcrbalploducts.Asrrelrnou.lioniourprcviouskno$ledgethatcfr.on;.,,"-ri"rri",r"1-oid,.,inrakeinrnr
fonn $llethe, orar- ior.a[asa]. etc isassociatedr.vitrrarrliiarlrrr,tri"rr;.",,,,nri.r,i"".'o"".*..n"..,.,r.
(iushing's s'nclronrc erc. Ienrrri serous choriorerin.prtrrr, ir 

",r 
,.'rp";l;;;,i;i ,,)n r(] rhis rijr LrfrLrns rcnne'le,Jr. ot'thc.. e.

Brielcase report:

A 26 yea' old mare * atchmaker camc to us *'irh impaircd diminulion oi r ision. painress. prolrejir\ . ,rldassociared with distortion of shape ol objeos (otj) 1br trr. p"s e ntonrrrr- iicr joi or inre,,Lr{ariLrrs headnrilted to be on a protein po$.der sup|lement 1il"rr" of ti.r" p.nO,oi ,"i 
"rp",.of 

to sain \\ eiqhr ilnddevelop I is chcsl and biceps. He rvas nor on a'rv other 
'nedication. 

una t1","'r, u. 
-oo 

";-;;;ir;,;]:,'""'cither' His best co].rccrecr !isua1 acui11' rvas 1.'60 (oD) and 6i 60 ( os r. e"i.ri". ,"r|n-, 
"xaorinatron 

anLr Ioprvere normal' (Jn lirndus exanination ring shapcd gr-c.v elcvatcd are"r,u"." ,""n-noa"t to for ea. The chnicalpicture rnimicked Central Choroiditis. Bul FFA;d ocr expri.i,rf .lr"*.J" r*ge neuroiL,rlson rerinaldet: ch_ncnt \\ilh tl'tck.t)((l rerrre:u:ee.rircofrr,rr,",i.,rt"a"rr.,,J,,,r.1a,.:;rr,...'',,. 
l"r;..-;pole. We ru1ed oLrt TB choroiditis and VKI{ l narum. spe.ificoll1. 

"fo"r,rri,'1.,'"rf.,.. .rr,ej releted ro thecase' So aplo'isional cridcalimpression otbrrrrerrr. chroni. muri,to."r t'"ni,l.t."rnu. chorir.rcrinoparhymore specifically sick RpE syndrome due to rong usage of steroid wur rroa". it . p"u.n, ,r as a.ked to stopall supplemcnts. lIe *,as also asked ro oo to a hrgher ccnrel torpossifile pDI Jerapr: .r nich he refused. After6uronrhshisvisionhasnotimpro'ec1sigrrfi;r:t.;;;;.,;.Jdt;ar'i",i,."*Jj,,r.

Discussioni

By dris case rvc .c'nclude that thc diagnosis ofcscR paflicularly ir birareral and rnultilbcal could be quitechallenging as differcntial diagnosis ofvKH syndrorne and rB c.o.oai,i,;. utrruf, 
"onl" 

on tt 
" 

r'uy,_
But ifa proper approach a,,d time]v inter-vertion is done it could be qLrire re\\,arding to thc patient. Also thercis no rcpoft ofcSCR resuiting lioiu anabolic steroids like Nadroroi"-.i". u 

" ori 
" 
*rr,o invoke it as rhc

I
i
r

I
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. iJ:e oi CSCR in our paticnl'. But as systelnic steroid inlakc is an cstablished cause ofCSCR\r ith atl]:)ical

.rnJ mulritb.at p.esentation the diagnosis is quite clearand attribLrtable to it- Furtheicase contlol stLrdics are

requircd to fufiheI evaluate this association
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Blepharophimosis syndrome: Case Report
-Dr Ririka'. *Dr Sanjay Bosak, "Dr Rohit shahi'. * *Dr Diksha'pr.akash. ***prof ops Nraun a

.' -- :::rntosis. ptosis. ancl epicanthus invcrsos sl,ndrolDe (BPES) is ao uncomrnondvsniomhic
_- .-.. rr hich primarily allectthe soft tissucs ol'thc tl]id thce.

..,;ro\\'i1ts ofthe eve opening (blepharophimosis)

: :,rirp) e,v"e lids ( pto sis)

.: up* ard lblcl ofthe skin ofthe io\\,ct e),elid nearthe inner comer ofthe cye (epicanthus i[\.ersus)

i:: is an incrcased distance belu,ecn th< rltqr cotner.q ul'the e_\ cs (rci!.ca[thus). Becar]se of these

: .;:l.r]:]ll":ill: 
pillenrs generally maintrrn .r ctrl n rip po.nLre * irtr r.rul hro\\ \ in or.del k) see cleart]....::er a|c unablc to open e) elids contpletely

' ' r:\ IIPES may also hare distincti'e |acial |earures including a br.otrd nasar bridgc. r.*,-set ea*. or.a-r ,lisrance ber\\,een rhc nosc and upper lip (a shoft philtr.urn). and are at; increased risk of
:r_: r isLralsvmptoms |elnted to myopia or. hl.peropia.

"- -: ltd not shorv any abnomalities on slit lamp examination.

{rT!lr!4!sduci

r:nr Dept oi Ophfixlmolos\'. INIS.BIIU. \hr.rnlsi
: i PEl. Bhubanesh\rar
: Dept oi Ophthxlmology, I\IS. BHU.

. - ,.:..r. telecanthus and epicanthus inversus x,as repaircd in the lirst
The correction s as done in rl o
stage and ptosjs r.pair donc in

:.jitron is catcgorised into tu'o rypes. T,vpc I being associated u.ith ptimal, orariall failure along \\ irh,.,bnolrnalities,$,hereastheTypellha\ingnosuchs_"-stenicasso;iations.

. . :ei I and II wcre each mappcd on the long ar.m of chromosome 3 to thc FOXL2 genc. Thc FOXLI
. rdes.instnrctioos for-uraking a protein th.rt rs eurrrc in the eSctLrlr rncl oiotrcs.l.hc mutations

': rr open fu11_\. Nlutations that lead kr a conrl,Lere loss ot FOXLI pror";, fi n.",o",rti"n-.ou." ilpit
lI]rll1l1Tfl1"li:l:.1.onnal 

devclopmcnl of musclcs in thc ey,etids. r.csLrlting in malfomcd el,elids

, r.rrtirllnss lerd tr, tsPES n fe l

'r'ron is tvpicalv i llerited in an aurosonar dominant pattern. rvith onry one copy ol the arrercd'j- .'r nj'rr ie,lcJliortrcr

---,-lrdt\\opatients\\,ithblepharofhimosissvndromeagedl0alldllvears.

&,- !<rati|e clinical assessment:

i.rlients presenred at our inslitute \,\.jth coilplaints ofdrooping olupper c)ielids since binl.l. as sraredLrl c\amtnarlon. $,e lound thctn to be hi1\ing bilslErtl ntosis. cpicaothus in\ersus and
- --.rs The Bfl\',\ in case I was 6i9 anrl the r.1ic 2 \.\ rs xt 6 12 rn both er e. Tha ,hi.ri^" ".,r ^,.. ,,_:..-

'- r :arents. On cxamination. $,e li'ound thctn to be havilg bi
eJ,es. Tha anterior and pojtarior

-_j.i1ses\!:creoperatedbythesamesu8eonandasimilarsurgical 
approi,rch alicr proper inibnned

j .r:es u:cre operateo fiy the same su8eon and a simi
--_ ::,rm the parents. Gcneral anaesthesia 1{,as given in boboth the cases



anodrcr stage 6ntondls 1atcr.

Epicxnfial irld and tclec.nthus \\as lcpailed usins the \lustarde' riouble Z plastl appro:rch' T' ' ' -

intendecl mcdial canlhus \\'as a (ed usinq a sterile rnarki g pen xs point A The skin $e: pi: '-
tou ads rnicllinc to oblitemte the epicirnthal lolcland thc existiug nlcdial canthus was n]arkccl as porr:: :r

1\,o rnarks r,crc.joinecl ancl therr midiinc u as bisccted b] tu o shol t lincs at 6ll i om * hich l$ o lll,'-.
djrecledat,l5'wercclr-a\\ntouardsthcinlendcdmedialcanLhus.TlrisZshapcclmarkingpattcrn\1ril:..'-
Llndcmincd and retlacted \1ith s1a), sutures. Thc sLtbcutaneoLLS lissue including the orhicular-is mu:..:
cui to exposc the medial canrhal ten,:lon. Theleatjcr.lhe pcriosteulll Lr\ er lhe nasal bone n'as cxfoseclrr:- : -

caDthal terldon \\,as lied over.thc poste or lacrimal crest \\'ith the help of ,1 0 silk double anned suiln':i '.

tt.ensnasal tvirirguls clonc inboth the ctrscs. The skiu \asthcn closed$ith 5-0 silk sutules. \1hic , -

rcnro!ed ou daV I 0 lostopcrttilel).

Theptosisrel)drisschealrr1cdtoberc1]airedinasecondstauc(,n],nnthslatelb)Frontalisslitlgsulgcll:-.
thecases$eielbllotlcdpostoperatilchandthcamountoftclecrnthusirndrepililccl$ilslnersucdill.].
clal l0alcladrisedtbllo\\ Llp at 3 monfis theleaficr.

B!!qlts!
Bolh thc cases showed good co1_rection offic teleca thLls. as measured posropcrati\ e1)

Disctlssiq!

The fi-catrlent ofblephalophirnllsis s_\ndromc |ccNires a cornbination ofPropel paticut education abc.. :

.liseasc cuLiL\ alonguith supporl tiont pecliatric enclocrlnologi\Ls and gcnelic cousclor-s in the nl._-: -

nrantgc|tcniol rhc iliscase. The surgical ntrnagantcnt IeqLtira a Clcli oculoPlastic apfroach aS this s) nlil

is assiciit.-d $ ith r lr icd cll sDtorphic 1'eatu|cs. Tincll sLrl gical ilrtcn enlion is advised in ordcl to prr.:
Lherisurlrccluiq.clsedclrreaulcadtothedcrelclt rcntofrnthl_lrrpiainse!erecascs.NlanvsutscLrrl::,
Lla).s prclir.r1l.- stlge rcpair ofborh relecanthus. epica|lhus rnd ptosis. This has also slro\t equi'., -

re;Lr1!.s and thLlS thc cholca ofreprir rcsis \\ 1th tltc clinrual.iucllemeDl nnd.xpcrtise ofthc operatirlg stLr!.

CASE I :At presentation. on day I andda-v 10 postoperativcly

I
I

CASE 2: at presentation and Day 10 postoperatively
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Nepaci.[I
\epafenac 0.1olo w/v
Benzalkonium Chloride Sol. 0.01% vlv
Sterile Aqueous Vehicle q.s.
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Sodium Hyo lu ronote
Sodium Perborote
As Preservotive

EYE DROPS
B.P
B.P

i.B mg
O.O2Bok w/v

Superficiol Keroiitis
Siogren's Syndrome
Primory Dry Eye Syndrome
Post Eye Surgery- Cotoroct Remoyol or Losil<.
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